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CHAPTER |
GENERAL

1. PURPOSE: The purpose of the Architectural and

Engi neering Instruction Manual (AEIM is to provide general
desi gn gui dance to Architect Engineers (A-E s) working as
desi gn agents providing services, designs, construction

drawi ngs and specifications pursuant to a contract with Corps
of Engineers District Ofices |ocated in the Southwestern

Di vi sion. These Instructions are witten for the purpose of
assisting designers in the preparation of design docunents
for mlitary construction and, in as far as is applicable,
for civil works construction. The AEIMformat is for design
usi ng design-bid-build acquisition nmethod as defined in
paragraph 4.5 of this chapter. Design guidance in the AEIMis
al so generally applicable to District design perfornmed by
"in-house"” Corps of Engineers designers. Technical criteria
are also applicable as required by the project Request for
Proposal (RFP) for design acconplished under the design-build
met hod as defined in paragraph 4.6 of this chapter. A project
RFP may include Performance and/or Prescriptive
specifications which allow require technical criteria that do
not follow usual Corps of Engi neers design-bid-build
criteria. The submttal procedures covered in the AEIM
generally do not apply to design-build, except as required by
t he RFP.

1.1 Scope: AEIMcontents are |limted in scope to technical
rat her than managenent aspects of design. Not included in
this docunent are such subjects as: project design
managenent, progress m |l estones and scheduling, quality
control /assurance (except as noted in paragraph 4.3 of this
chapter), review procedures, val ue engineering, handling of
classified informati on, and ot her procedural/nmanagerial types
of instructions and requirenments for mlitary design.
Contractual requirenents for these and other subjects are in
Appendi x "A", Scope of Services, to the standard contract for
Archi tect Engi neer design services.

1.2 Application: These instructions apply to the

Sout hwestern Division District Ofices and

Archi tect-Engi neers working as independent contractors for
the Corps of Engi neers.



2. CGENERAL. This chapter covers general design policy,
criteria, and types of design. Specific policy and criteria
are covered in other AEIM chapters for each major design
discipline that typically participates in a project design
and in chapters addressing requirenents for draw ngs,

speci fications, design anal yses, and other docunents
typically produced during the design process.

3. METRIC UNITS used throughout this docunent are the

I nternational System of Units (SI) adopted by the U S.
Governnment. New construction and products that are

manuf actured to metric di mensions or have an industry

recogni zed netric designation are given in hard netric Si
values. In other cases both nmetric SI units and English

i nch-pound (I-P) neasurenent is indicated by a Sl val ue
followed by the I-P value in parenthesis. The SI value is a
mat hemat i cal approxi mati on of the I-P value and the |I-P val ue
shall govern over the netric measurenent. [|n general, text
nmetric units are in meters for nunbers | arger than one neter
and mllimeters for nunbers smaller than a neter. On the

pl at es, di nensions of plans, sections, details, nmenber sizes,
etc. are in mllimeters except as noted.

4. DESIGN POLICY. Policies are published in various docunents
i ncl udi ng Engi neering Regul ations (ER), Army Regul ations
(AR), Public Laws, Executive Orders, Design Guides (DG,
Department of Defense Directives, Policy Menoranda,

Engi neering Technical Letters (ETL), Unified Facilities
Criteria (UFC), and others. Mst of those applicable to the
Cor ps of Engineers Army M LCON program are avail abl e t hrough
the Internet at

http://ww. usace. army. m | /techinfo/ engpubs. htm To get Air
Force Manual s, Technical Letters, and Panphlets the best
source is the CCB at http://ww. cch.org. Sonme AF gui dance is
avail able fromthe Air Force Publications web site at
http://wwv. af cee. af . m | /Publications/ETLs/defalt.htm . AF
Desi gn Cuides are avail able at
http://ww, af cee, brooks. af . m | /.

4.1 Reference: References |listed bel ow are basic policy
docunments and others are referenced in other AEIM chapters.

4.1.1 ER 1110-345-100. Design Policy for Mlitary
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Constructi on.

4.1.2 Mlitary Handbook M L-HDBK 1190, for Air Force
desi gns.

4.1.3 ER 1110-1-12. USACE Engi neering and Construction
Qual ity Managenent.

4.1.4 Archi tectural and Engi neering |Instructi ons(AElI). Cost
Control During Design (Design-To-Cost)

4.1.5 EC 2002-6. Metric Design Policy

4.1.6 UEC 1-200-01. Design: Design General Building
Requi rement s

4.2 Headquarters, U S. Arny Corps of Engineers (HQUSACE)
design policy is established by ER 1110-345-100, Design
Policy for Mlitary Construction. Directives and
acconmpanyi ng progranm project data will be issued through
HQUSACE to respective regional Division Commnders. Except
for standard designs and el ements of nedical and housing
prograns, the design responsibilities of HQUSACE are

del egated to Division and District Commanders.

4.2.1 U.S Arny Corps of Engineers Metric Design Policy.
Projects shall be designed, and plans and specifications
shall use the netric system of neasurenent. Metric design
policy is in EC 2002-6, requirenments for use in the design
and for draw ngs are addressed in ER 1110-345-700, and Corps
of Engi neers Gui de Specification UFGS Section 01415, Metric
Measurenents, covers the requirenents for metric measurenents
in project specifications. EIRS Bulletin No. 97-01 gives
addi ti onal guidance on use of metric products.

Addi tions/nodifications to existing facilities may be in the
English system of units to match the units used in the
original facility construction if directed by the supervising
di strict.

4.3 Sout hwestern Division design policy is based upon the
above references and standards that have been adopted based
on | essons | earned and good engi neering practice. The CESWD
staff (CESWD- MTE) i npl ements desi gn provisions referenced
above as applicable within the region.



4.3.1 District staffs performall the technical requirenments
for each phase of design for "in-house" project designs from
the earliest design submttal thorough final contract
drawings. Districts are responsible for establishing and
executing Quality Managenent Plan (QW) and project design
Quality Control Plans (QCP), including independent technical
review, for projects designed by their staff. ER 1110-1-12
and District Standard Operating Procedures contain

requi renments for QW and QCP

4.3.2 Architect-Engineer (A-E) as contract design agents
perform design services for work contained in the Scope of
Work in the A-E design contract. The A-E is responsible for
provi di ng and executing a Design Quality Control Plan (QCP)
for their design. The QCP shall be submtted with the fee
proposal . Key conponents of a QCP are given in ER 1110-1-12
and District Standard Operating Procedures avail able fromthe
District Technical Leader (TL). The A-E shall include in the
QCP a tinme-scaled bar chart or Critical Path Method design
schedul e showi ng the sequence of events involved in
perform ng tasks to acconplish the design within the
specified time period. The supervising district will serve in
a consultative capacity in accordance with the A-E Scope of
Work and A-E Contract for A-E project designs providing

gui dance on technical project criteria and resol ution of
techni cal issues involving criteria. The supervising
district will perform Quality Assurance to verify that the A-
E produces a quality design within the established schedul e
and budget.

4.3.3 Southwestern Division staff will execute Quality
Assurance to assure that quality designs are being
acconpl i shed for designs performed by district "in-house"
personnel. The Sout hwestern Division issues regional design
criteria and serves in a technical consultative capacity when
request ed.

4.4 Progranmm ng and Budgeting. Using services prepares (or
contracts for preparation of) the basic programm ng and
budgeti ng docunents for congressional funding and

aut hori zation of the construction project. These docunents
descri be the general functional requirenments for the project
and provide a basis for funding. These docunents are to be
revi ewed for adequacy by the district prior to issue to the
design A-E. Although the design agent has the responsibility
for the preparation of their design, the Using Services have
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final authority concerning functional requirenments of the
pr oj ect .

4.5 Design-Bid-Build with A-E's as design agents. A-E s as
desi gn agents under Title |I provide design services to the
contracting officer for tinmely conpletion of a quality
design. Basic responsibilities are set forth in Appendix "A"
to the A-E design contract. GCeneral guidance is presented in
the references in paragraph 4 above, and this manual, the
AEI M covers regional design procedures. Specific criteria
will be covered by project design and engi neering
instructions and project criteria as discussed in paragraph 5
bel ow.

4.6 Design-Build with a single contractor. The design-build
acqui sition nethod uses a single contractor to perform both
design and construction. Basic design-build responsibilities
for this nmethod are in ER 1180-1-9, Design-Build Contracting,
t he docunment Design Build Instructions (DBI) For Mlitary
Construction and UFC 4-721-11.1 Unacconpani ed Enli sted
Personnel Housing (UEPH) Conpl exes. The Request For Proposals
(RFP) for the project will include project criteria including
subm ttal requirenments and functional and design technica
performance criteria in accordance with TI 800-03, Techni cal
Requirenments for Design-Build. Specific A-E' s

responsi bilities, when developing a RFP, shall be defined in
the A-E design contact for the project and through
coordination with district Technical Leader (TL) for the
district supervising the contract for the project. The
foll ow ng guide specifications have been updated to contain
options for Design-Build contracting.

UFGS- 01320A “Project Schedul e”
UFGS- 01330 “Subm ttal requirenments”
UFGS- 01451A “Contractor Quality Control”

5. PRQJECT CRITERIA. The following fornms of criteria wl

be used. Project criteria will be made avail abl e through the
assigned district Technical Leader (TL) or obtained by the A-
E fromthe Internet.

5.1 Functional Criteria are established by the Using
Service and nmay be furnished in the formof a DD Form 1391

If the project design has proceeded beyond the initial design
phase then subm ttals such as Charratte docunentation
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brochures are avail able. The Using Service and District
Project Manager shall assure that sufficient data is

furni shed concerning personnel capacities and occupanci es,
operational requirenents, access and clearances, life safety
and future expansion prior to initial pre-design or site
conference. Subsequent to the initial conference, the design
agent or A-E shall confirmany m ssing or questionabl e data
by discipline to expediently proceed with design. Basic
space all owances and operational standards are outlined in
the references given in paragraph 4 above.

5.2 Economic Criteria include both program authorization
(project cost limtation) and scope all owance (space
limtation) which will be set forth in the funding docunents,
Project Description and Scope approved by Congress and/or

proj ect design or engineering instructions. It is the A-Es
responsibility to design the project within these limtations
or report to the TL as early as practicable that the project
cannot be designed within the authorized program and scope
limtations.

5.3 Environnmental Criteria may be included in the DD Form
1391, however, it is the designer's responsibility to confirm
and conplete this criteria at the Pre-Design Conference
and/or site investigations and to establish any natural,

physi cal or social conditions which would affect the design
and to present the design response to such conditions in the
proj ect design anal ysis. Additional guidance on environnental
criteriais in Chapters I X and XIl in this AEI M

5.4 Technical Criteria for specific design subjects are the
responsibility of the design agency and shall be furnished by
the TL for the project in the formof AEIM and CESW Criteria
Letters. The AEIM has a chapter giving design guidance for
each maj or design discipline as follows: Civil Chapter 11,
Architectural Chapter 111, Structural Chapter 1V, Mechanica
Chapter V, Electrical Chapter VI, Geotechnical Chapter XIII,
with additional criteria in Chapter IX. Tri-Service Unified
Facilities Criteria Technical criteria (UFC) should be used
when avail able. UFC 1-200-01 references |IBC and ot her
government and nongovernnment standards and criteria as a
basis for design criteria. Wen UFC criteria is not
avai | abl e, HQUSACE Technical Manuals (TMs), Engi neeri ng

I nstructions (El), Technical Instructions (Tl) and

Engi neering Technical letters (ETL) should be used. These can
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be obtained fromthe Internet at

http://ww. usace.arny. m | /techinfo/egpubs. htm |f additional
technical criteria or docunents are needed, the A-E shal
request the information fromthe District TL.

6. TYPES OF DESIGN. Project Criteria will direct use of
varying | evels of devel oped design docunents to be used for
proj ect econony and standardi zati on as foll ows:

6.1 New Design shall normally be based upon DD Form 1391,
Charratte docunentation brochures, if one was conducted or
docunment s provi di ng budgetary and progranm ng data. This data
is generally devel oped for project cost estimtes (PCE) for
fundi ng and establishing general functional relationships for
proj ect authorization. Since these docunents normally

requi re conprehensi ve devel opnent, designers shall confirm
desi gn paraneters and design flexibility.

6.2 Site Adapted Designs are actual as-built project
docunents and field standards to be utilized for project
design. It should be recognized that nost site-adapt
docunments furnished for project design will require various
| evel s of design devel opnent to neet regional, |ocal and
project conditions. The use of these docunents my range
from basic definitive |layouts to conpl ete working docunents
for construction. The A-E contract or project docunents
shall, therefore, specify the level of site-adaptation
expected and explicitly set-forth special design |latitude for
revising the docunents. Where the site-adapted design
conflicts with environmental design conditions and sound
architectural and engineering practice, the designer shal
present recomendations for nodifications required to the
supervising district Technical Leader for approval action.
Refer to the Drafting Chapter for revisions to title bl ocks.

6.3 Standard Designs are national and regional repetitive
proj ect docunents which are to be utilized as conpletely as
practicable for project design conditions. Analyses of
foundati ons, structural and nechanical systens are nornally
aut hori zed. Revisions and devi ations beyond these shall be
reported and submtted for approval through the Techni cal
Leader in the supervising district, to HQUSACE.

6.4 DA Standard Designs essentially consist of standard
fl oor plans, typical building sections and special site
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requi renments, wthout any detail ed design devel oped. Designs
are at about the 10% stage. These designs are devel oped in
accordance with ER 15-1-25, USACE Facilities Standardi zation
Commttee. Standard design packages are avail able for about
13 different Arny facilities with about 15 others under

devel opnent. Use of these standards for Arny projects is
mandatory and will be required by the DD 1391 form When
required, the A-E should request the Standard fromthe
Techni cal Leader in the supervising district. Deviations from
t hese standards are not permtted w thout waiver approval.

6.5 Renovation Projects and Additions to existing
construction are the nost difficult to assess for funding and
design. Therefore, it is very inportant for the designer to
make thorough site investigations and eval uate project
criteria. Establishing the ambunt of renovation and
addi ti onal new construction to achieve the optimum bal ance of
i nprovenments at the pre-concept stage requires careful design
and construction coordination.

7. SPECI AL | NSTRUCTI ONS. A-E contract docunents may
enphasi ze significant itens directly pertinent to the project
or which require special attention for design quality and
revi ew coordi nation. Essential instructions are provided in
t hi s manual .




CHAPTER |
ClVIL

Tabl e of Contents

1. PURPQOSE
1.1 WMetrication

2. DESIGN CRI TERI A
2.1 Site Design
2.1.1 Reference
.1.2 Building Siting
1.3 Roads, Streets, Access Drives, and Parking
Ar eas
Wal ks
ng
Ref erence
Fi ni shed Fl oor El evations
Turfed Areas
Roads, Streets, Access Drives, Parking
Ar eas, and Wl ks
2. Special Facilities
2. Fi ni sh Grade Contours & Spot Elevations
2.3 Pavenent
2.3.1 Reference
.2 Design
rm Dr ai nage
.1 Reference
.2 General
.3 Determ nation of Rainfall Runoff
.4 Drainage Systens
S|de Uility Systens
1 Reference
.2 General
3
4
5
6
7

NN

d

NESESESFARN

NN =
DWNERE A

NN
o U1

2.4

NNNN (NI
—

2.5

Locati ons

Water Distribution

Sanitary Sewers

Gas Distribution

Aircraft and Autonotive Fuel Supply and
Di stribution

.8 Ol -Water Separators

9 Corrosion Control

.10 Materials

ci ng

QAAT AT AT g 0

IV IND O

N
o
LR
5 u1glm

e



2.6.1 Reference
2.6.2 Requirenents
2.7 Railroads
2.7.1 Reference
2.7.2 General
2.8 Turf and Landscapi ng
2.8.1 Reference
2.8.2 General
2.8.3 Design
APPENDI X A - Plates of Standard Details, Criteria
[llustrations, and Storm Drai nage Desi gn
Ai ds

APPENDI X B - Design Checklist - Civil



CHAPTER I |
ClVvIiL

1. PURPOSE: The purpose of this chapter is to provide
information that will clarify and suppl enent standard
criteria and design guidance for the site devel opnment
aspects of mlitary facilities. The information in this
chapter is intended to facilitate efficient preparation and
revi ew of designs, ensure uniform and consi stent
presentation of designs, and mninm ze or elim nate
repetitive design deficiencies. Special instructions wll
be issued for the design of fam |y housing projects.

1.1 METRI CATI ON: The netric units used are the
| nternational Systemof Units (SI) adopted by the U S.

Governnment as described in Chapter |, paragraphs 3 and
4.2.1. On the plates in this chapter, dinmensions are in
mllimeters except nmeters are used for typical site |ayouts

for building | ocation, streets, parking, service drives,
et c.

1.1.1 Concrete Reinforcenent. This docunent uses netric
concrete reinforcenment designations conformng to the ASTM
A635M 98 SI system

1.1.2 Pipe Sizes. This docunent uses both SI and I-P units
for pipes. There are some commercial nmetric pipes avail able
in the market, and the designer should specify the use of
hard metric pipe where it is suitable for the project.

1.1.3 Since many storm drainage criteria references and
met hods have not been converted to netric, design
conputati ons nmay continue to be performed in I-P units with
the results presented with dual |-P and SI val ues. Usef ul
metric conversion factors are as follows:



Metric Conversi ons

From English |-P To Metric Sl Mul tiply by
Acre Square Kilometer 0. 00405
Acre Hect are 0. 405
Square Ml e Square Kil ometer 2.590
Cubi c Feet per Second Cubic Meters per Second 0. 0283
Feet per Second Met ers per Second 0. 3048
Acr e- Foot Cubi c Meter 1233. 489

I nch MIlinmeter 25. 4

| nch per Hour MIlinmeters per Hour 25. 4

2. DESI GN CRI TERI A:

2.1 Site Design: Separate draw ngs shall be provided for
the follow ng site devel opnent items: Denolition, Site
Layout, Grading including storm drainage structures, Site
Utilities, and Turfing and Landscaping. Conplete design
cal cul ati ons necessary for that stage of devel opment of the
subm ttal shall be included in the design analysis for site
devel opnent itenms such as storm drai nage, storm drainage
structures and all outside utilities except electrical which
shoul d be included in the electrical design analysis.

Hori zontal and vertical control shall be provided for al
new facilities.

2.1.1 Reference:

2.1.1.1 TI 800-01, Design Criteria.

2.1.1.2 ML-HDBK 1190, Facility Planning and Design Guide.
2.1.1.3 TM 5-803-5, Installation Design.

2.1.1.4 M L-HDBK-1008C, Fire Protection for Facilities.

2.1.1.5 TM 5-822-2, Ceneral Provisions and CGeonetric Design
for Roads, Streets, Wal ks, and Open Storage Areas.

2.1.1.6 Uniform Federal Accessibility Standards, Federal



2.1.1.7 Anericans with Disabilities Act Cuidelines
2.1.1.8 TM 5-803-14, Site Planning and Design

2.1.1.9 UFC 4-010-01, DoD M ni mum Antiterrorism Standards
For Bui | di ngs

2.1.1.10 UFC 4-010-02, DoD Security Engi neering Manual

2.1.1.11 UFC 4-010-10, DoD M ni mum Antiterrorism Standoff
Di stances for Buil dings

2.1.2 Building Siting:

2.1.2.1 Building Oientation: Normally, in this

Sout hwestern area, |ayouts should enphasize orienting
buildings to mnin ze effects of sumrer solar heat | oad and
to take advantage of the summer prevailing breeze, where
feasi bl e, w thout excessive costs for grading, roads,

dr ai nage, | andscapi ng, or other features.

2.1.2.2 Building Setback: Whenever a larger distance is
not required for Force Protection, one-story buildings
usually will be located at |east 15 neter fromthe
centerline of 7 nmeter to 8.5 nmeter wide streets. A setback
of 21 nmeter to 30 nmeter should be provided for w der streets
and for larger and taller structures or to resolve

t opographic grading limtations. Were a permanent buil ding
| i ne has been established, it will usually be nmaintained.

2.1.2.3 Force Protection: The site should be laid out
based on the facility threat security level to protect
agai nst exterior attack by providing standoff distance
bet ween an aggressor or bonb, barriers, and to facilitate
visual nmonitoring of the site. See requirenments in UFC 4-
010-01, UFC 4-010-02 and UFC 4-010-10.

2.1.2.4 Building Spacing: Space between structures wll
provi de open areas in accordance with good | and-use pl anning
and due consideration of future devel opment plans that wll
provi de an appropriate environment comensurate with the

i nportance of the facility. Fire clearance separations wl|
be maintained in accordance with M L-HDBK-1008C (Arny) or

M L- HDBK- 1190 (Air Force). Early in project design (10%
verify that fire clearances and access for equipnent is
acceptable to the installation (fire chief). Separation for
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bui I di ngs shall conformwi th force protection requirenments
in UFC 4-010-01.

2.1.3 Roads, Streets, Access Drives, and Parki ng Areas:

2.1.3.1 Geonetric Features:. Geonetric design of al
roads, streets, access drives, and parking areas shal
conformto applicable portions of TM 5-803-5, TM 5-803-14,
T™M 5-822-2, TI 800-01, TM 5-853-2, TM 5-853-3, and the
applicabl e standard detail plates and drawi ngs included in
this chapter. Also verify with the local instillation that
access for fire equi pnent is adequate. Access drives,
service drives, and entrances to parking areas will not be
directly from Class A, B, and C streets unless otherw se
unavoi dable. Radii, to back of curb, for intersections are
st andar di zed as foll ows for design:

Primary and Secondary Intersection 9 neters

Tertiary intersections (including
residential streets) 6 neters

Speci al :
Access drives at end parking space 1.5 neters
Curb return at residential driveway 1.5 neters
2.1.3.1.1 Parking: Parking allocations, when not set by
the Using Agency, shall conply with the USACE AEI. Handicap

par ki ng allocations shall conply with the Uniform Federal
Accessibility Standards. Perinmeter concrete curbs and

gutters will normally be provided for all parking areas and
access drives in built-up areas. In renote or little used
areas, concrete curbs and gutters will be used only when

required to control drainage. Where flexible pavenents are
used, renovabl e prefabricated reinforced concrete wheel
stops, as approved, may be used. \Wheel stops may be used
around the perinmeter of flexible paved parking areas for the
following or simlar facilities:

USAR mi litary equi pnment parKks.

Qutlying training areas such as field stations and
range facilities.



| ndustrial facilities such as warehouses, shops, notor
parks, technical facilities and storage areas.

2.1.3.1.2 Service Drives: Service drive design should be
as sinple as criteria, function, and location justify.

W dth of drives to unloading ranps or docks for usual types
of trucks or tractor trailers are:

Trucks, SU = 3.6 neters
Sem -trailers, C43 to C50 = 4.8 neters

2.1.3.1.3 Pavenent at Loading Platfornms: The m ni nrum paved
area depth in front of |oading platfornms at warehouses and
storage facilities shall be as foll ows:

For van-type (SU) trucks = 20 neters,
I ncl udi ng street w dth.

For sem -trailer, (C43 to C50) = 26 neters,
i ncluding street width
(Depots = 29 neters)

The first 6 neters adjacent to the platform
shal | be concrete.

2.1.3.1.4 Pavenent at POL Facilities: Concrete pavenent at
| east 4.5 nmeters wi de shall be provided adjacent to fill
stands. Prevent fuel spillage fromentering either the
underground storm or sanitary sewer systens, or from being

i mpounded within 30 neters of any structure.

2.1.3.1.5 Access Roads at Amunition Storage Areas:
Primary access roads at ammunition storage areas shall be
6.7 nmeters wide. Service roads within the storage area
shall be 5.5 neters w de.

2.1.3.1.6 Pavenent at Dunpster Pads: The first 4.5 neters
of pavenent adjacent to dunpster pads shall be concrete.

2.1.4 WAl ks:

2.1.4.1 GCeneral: Provide an anple functional system of
wal ks connecting structures, operational areas, parking
areas, streets and other wal ks as pedestrian traffic
demands. The |ocation and width will give full
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consideration to the master plan future devel opnent. Design
of pedestrian wal ks shall be in conpliance with TM 5-803-5,
TM 5-803-14, TM 5-822-2, and criteria presented herein.

Wal ks subject to use by the physically handi capped shall
neet the requirenments of the Uniform Federal Accessibility
St andar ds.

2.1.4.1.1 Location: Walks paralleling buildings will be
| ocated beyond the eave drip line and at least 1.5 neter
fromthe foundation. Walks paralleling parking areas w ||
be at least 1.8 meter wide, and will abut the back of the
curb.

2.1.4.1.2 Wdth: Mnimumwalk width will be 1.2 nmeter with
600 mm i ncrenental increases as required to accommodate
pedestrian traffic. Building entrance walk wi dths will be
appropriate for the building entrance design. The follow ng
table is for general guidance in selecting the appropriate
wal k width for selected facilities.

TABLE |
Facility W dth of Wal k
Secondary
Main 1/ Entrance 1/
Entrance or Exit 2/ Col |l ection
Service
Bar r acks 2.00m 1.25m 2.00m 4/ 1.25m
BOQ 2.00m 1.25m 2.00m 1.25m
Mess 2.50-3.75m 3/ 1.25m 2.00-2.50m 1.25m
Theaters 3.00-3.75m 3/ 2.00m 2.00-2.50m 1.25m
Cl ubs 2.50-3.00m 3/ 2.00m 2.00m 1.25m
Hospital s 2.50-3.00m 3/ 2.00m 2.00-2.50m 1.25m
Chapel s 2.50-3.00m 3/ 2.00m 1.25m 1.25m
Fam |y Housi ng 1.25m 1.25m 2.00m 1.25m
Admi ni strative 2.00m 1.25m 2.00m 1.25m
NOTE:

1/ W den near building to equal wi dth of building entry
way, steps, platform etc.



2/ Provide no wal ks to energency (fire) exists.
3/ For short distance near buil di ngs.

4/ When serving over 1,000 nen, see TM 5-822-2,
paragraph 3.4.4, for increased w dth.

2.1.4.1.3 Construction: Walks shall be constructed of
concrete unl ess otherwi se directed. Construction details
shall conply with the standard detail plates included in
this chapter.

2.1.4.1.4 Special Walks: A Troop formation walk 3 neters
w de and 18 neters |l ong per 100 nen will be provided near
each dormtory (preferably in front). The Ilength may be
increased for short distances to reach a nearby wal k

i ntersection.

2.2 G ading:
2.2.1 Reference:
2.2.1.1 TI 800-01, Design Criteria

2.2.1.2 TM 5-822-2, General Provisions for Geonetric Design
for Roads, Streets, Wal ks and Open Storage Areas.

2.2.1.3 TM5-803-7, Civil Engineering Progranm ng Airfield
and Heliport Planning Criteria.

2.2.1.4 Not Used
2.2.1.5 TM 5-803-5, Installation Design.

2.2.1.6 Uniform Federal Accessibility Standards, Federal
Regi st er.

2.2.2 Finished Floor Elevations: The establishment of a
buil ding's finished floor elevation shall be based on

subj ective as well as objective judgnents. On nmany
projects, the preservation of existing trees, natural ground
forms, and drainage patterns is of prine inportance.

Normal |y, the finished floor elevation will be primrily
determ ned on the basis of econom cs, considering the type
of foundation, craw space vents, building space, access for
vehi cl es and handi capped personnel, elevations of sewer
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mai ns and storm drai nage receptor, existing and future
adjoining facilities, access to borrow and waste areas,
flood profiles, and the site's geology as well as its

t opography. A building's finished floor elevation will be a
nm ni mum of 300mm above the highest point of the adjacent
outside finished grade, unless there is an overriding
technical reason to deviate. Were adequately protected
fromany | ocalized storm drainage flows, the finished floor
el evation of famly housing and buil di ngs surrounded by
pavenment may be set a m ni mum of 200mm above out si de
finished grade. The finished grade will be sloped at 5
percent for the first 3 neter away from the buil ding.

2.2.3 Turfed Areas:

2.2.3.1 Adjacent to Building: OQutside finished grade will
sl ope away fromthe building at a 5% grade for the first 3
meters. The 5% grade should be extended to 6 to 9 neters in

areas with highly expansive soil. Wen site conditions
require the use of steep slopes near buildings, a berma
m nimum of 2 neters wide at a 5% grade will be provided

adjacent to the building. These requirenments should be

i ndi cated on the grading plan with critical spot elevations.
VWhere the adjacent outside grade is brought above the
bui l ding floor |evel for energy conservation, aesthetic, or
econom ¢ reasons, the outside finished grade shall sl ope
down fromthe wall line at a 20% m ni mum grade for at | east
1.5 meter, and a maxi num grade of 25%

2.2.3.2 Lawn Areas: Lawn areas 3 neters beyond the

buil ding Iine) shall have a 2% m ni nrum sl ope and a desirable
maxi mum sl ope of 25% If it becones necessary to use sl opes
st eeper than 25% sl ope protection shall be provided. The
type and amount of sl ope protection provided shall be based
on the soil type, slope length, and aesthetic,

environmental, and econom ¢ consi derati ons.

2.2.3.3 Ditches and Swal es: The preferred m ni mum

| ongitudinal ditch or swale gradient is 0.5 percent with an
absolute m ninum of 0.3% Side slopes on ditches or swal es
will be no steeper than | vertical on 2-1/2 horizontal.

St eeper sl opes shall be paved.

2.2.4 Roads, Streets, Access Drives, Parking Areas and
Wal ks:




2.2.4.1 Roads, Streets, and Access Drives: Gradients for
roads, streets and access drives shall be as outlined in TM
5-803-14 and TM 5-822-2. G ade changes in excess of 1% w ||
be acconplished by nmeans of vertical curves. The |ength of
vertical curves will be determ ned in accordance with TM 5-
803-14, and TM 5-822-2. Profiles are mandatory for vertical
control of centerline gradients. Roads, streets and

hi ghways will nornmally be shown by the use of

hal f-plan/ hal f-profile type draw ngs.

2.2.4.2 Parking Areas: Pavenent grades shall provide
positive surface drainage with a 1% m ni nrum sl ope in the
direction of drainage. Slope grade in direction of parking
1-1/ 2% maxi num for 90 degree parking, 1% nmaxi mum for 60 and
40 degree parking. Slope grade perpendicular to direction
of parking 5% maxi mrum for bitum nous or concrete surfaces
and 3% for other surfaces.

2.2.4.3 Walks: The grade of walks will be in accordance
with TM 5-803-14. Steps in wal ks shoul d be avoi ded, but
when used shall be in conpliance with TM 5-822-2. Wal ks and
ranps serving facilities that are to be accessible to and
usabl e by the physically handi capped shall neet the

requi renments of the Uniform Federal Accessibility Standards.

2.2.5 Special Facilities:

2.2.5.1 Airfields: Gadients shall be as specified in
TM 803-7.

2.2.5.2 Fuel Loading/Unloading Facilities: G adients shall
be in accordance w th NFPA.

2.2.6 Finish Grade Contours and Spot El evations: Finish
grade contours at 0.25 nmeter intervals and spot el evations
shall be provided to construct all site devel opnent features
to elevations within the above grading criteria and

tol erances as specified in the guide specifications. Spot

el evations on the draw ngs should be sufficient so that

i nterpol ati on between contours is not required for
structures, grading or paved areas; sonme exanpl es are:
corners of paved areas, |ow points, high points, flow |lines
of swal es or ditches, changes in degree of slope and grading
at corners of buildings to ensure positive drai nage away
fromthe building. The use of cut or fill synbols in lieu
of finish grade contours is not permtted.
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2.3 Pavenent:
2.3.1 Reference:

2.3.1.1 TM 5-822-5, Pavenent Design for Roads, Streets,
Wal ks, and Open Storage Areas.

2.3.1.2 DG 1110-3-204, Design guide for Arny and Air Force
Airfields, Pavenents, Railroads, Storm Drainage and

Eart hwor k.

2.3.1.3 TM 5-823-3, Rigid and Overlay Pavenent Desi gn.
2.3.1.4 TM 5-825-2, Flexible Pavenment Design for Airfields.
2.3.1.5 TM 5-825-3, Rigid Pavenents for Airfields.

2.3.1.6 TI 800-01, Design Criteria.

2.3.1.7 DG 1110-3-204, (AFP 88-71), Design Guide for Arny

and Air Force Airfields, Pavenents, Railroads, Storm
Dr ai nage and Eart hwor k.

2.3.2 Design:

2.3.2.1 Ceneral: The design of the pavenent structure wl
be acconplished by the district and the data will be
furnished to the designer. This information will be
attached to Part Il - Civil, of the design analysis. TI 800-

01 outlines general engineering criteria for designing
airfield pavenents for facilities at Army installations.

2.3.2.2 Flexible Pavenent: Design and details of
construction of flexible pavenents shall be in accordance
with TM 5-822-5, TM 5-825-2, and the details shown on the
standard plates included in this chapter. Do _not
concentrate stormrunoff on flexible pavenent. |If swales
are necessary within flexible pavenent, concrete valley
drai ns shall be provided.

2.3.2.3 Rigid Pavenent: Design and details of construction
of rigid pavenent shall be in accordance with TM 5-822-5, TM
5-823-3, TM 5-825-3, DG 1110-3-204 and the details shown on
t he standard detail plates included in this chapter. A
joint pattern will be provided for all rigid pavenents. Wen
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nore than one type of joint is used, the joint pattern shall
clearly distinguish between types of joints and include a
cross-reference to the appropriate joint detail shown

el sewhere in the plans. The edge of rigid pavenent where
future construction will occur shall be a thickened edge for
pavenments 200mm or less in thickness, and shall be a keyed
construction joint for pavenments thicker than 200mm The
joint pattern shall provide sufficient vertical control

i nformati on capabl e of providing accurate el evations for the
setting of paving forns.

2.4 Storm Drai nage:
2.4.1 Reference:

2.4.1.1 TM5-820-1, Surface Drainage Facilities for
Airfields and Heli ports.

2.4.1.2 TM 5-820-2, Subsurface Drainage Facilities for
Airfield pavenent.

2.4.1.3 ETL 1110-3-345, Drainage Layers for Pavenents.

2.4.1.4 TM 5-820-3, Drai nage and Erosion Control Structures
for Airfields and Heliports.

2.4.1.5 TM 5-820-4, Drainage for Areas O her than Airfields.

2.4.1.6 U S. Weat her Bureau Techni cal Paper No. 40, My
1961, Rainfall Frequency Atlas of the United States for
Durations from 30 mnutes to 24 hours and return periods
from1l to 100 years.

2.4.1.7 NOAA Techni cal Menorandum NWS HYDRO- 35, June 1977,
Five to 60-m nute Precipitation Frequency for the Eastern
and Central United States.

2.4.1.8 Rainfall Intensity - Duration - Frequency Curves
avail able fromthe District Ofice.

NoO. Title Use At

1 Abi | ene, Texas Dyess AFB
2 Al anogor do, New Mexi co Hol | oman AFB
3 Al buquer que, New Mexi co Kirtland AFB
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4 Al tus, Okl ahoma Al tus AFB
5 Amarill o, Texas
6 Austin, Texas Bergstrom AFB
7 Big Spring, Texas
8 Brownsvill e, Texas
9 Cl ovis, New Mexico Cannon AFB
10 Dal | as, Texas
11 Del Ri o, Texas Laughlin AFB
12 El Paso, Texas Fort Bliss
13 Fort Pol k, Loui siana Fort Pol k
14 Fort Smth, Arkansas Fort Chaffee
15 Fort Worth, Texas Carswel | AFB
16 Gal | up, New Mexico Fort W ngate
17 Houst on, Texas El I i ngton AFB
18 Kill een, Texas Fort Hood
19 Las Cruces, New Mexico VWhite Sands M ssile
Range
20 Lawt on, Okl ahoma Fort Sill
21 Littl e Rock, Arkansas Little Rock AFB
Pine Bl uff Arsenal
22 Lubbock, Texas Reese AFB
23 Menphi s, Tennessee Bl yt hevill e AFB
24 Okl ahoma City, Okl ahoma Ti nker AFB, Vance AFB
25 San Angel o, Texas Goodf el | ow AFB
26 San Ant oni o, Texas Brooks AFB, Fort Sam
Houst on, Kel |y AFB,
Lackl and AFB
Randol ph AFB
27 Santa Fe, New Mexi co Sant aFe Nati ona
Cenetery
28 Shr eveport, Louisiana Loui si ana AAP
Longhor n AAP
29 Texar kana, Arkansas Lone Star AAP
Red River AAP
30 Wchita Falls, Texas Sheppard AFB
NOTE: For those areas not covered by the curves avail abl e
fromthe District, references in paragraphs 2.4.1.6 and
2.4.1.7 will be used to obtain the rainfall intensity.
2.4.2 General: The design of stormdrainage facilities for

airfields wll

5-820- 3.

other than airfields shal
as nodi fied or

except

be in accordance with TM 5-820-1 and TM

The design of storm drainage facilities for areas
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Profiles shall be required for underqground storm drai nage
systenms and sections shall be required for cul verts.

2.4.3 Deternination of Rainfall Runoff:

2.4.3.1 Methods: Runoff from drainage areas of 2.6 kn? (1
square mle) or less will be determ ned by the use of the
Rati onal Fornula as defined below. For drainage areas

| arger than 2.6 kn? (1 square mle) when unit-hydrograph
data is avail able or where detailed consideration of ponding
is required, conmputation should be by unit-hydrograph and

fl owrouting procedures.

Rational Formula: Q= C(lI-F)A, where

is the discharge in cubic feet per second
is the terrain factor

Is the rainfall intensity in inches/hour
is the infiltration rate in inches/hour
is the drainage area in acres

>T - 00

TABLE 11

M N MUM VALUES FOR SOLVING FOR QO I N THE ABOVE EQUATI ON

Dr ai nage Area tc C E

(% Paved) (M nut es)
100 10 1.00 0.0
90 11 . 96 . 06
80 12 .92 .12
70 13 . 88 .18
60 14 . 84 . 24
50 15 . 80 .30
40 16 .76 . 36
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30 17 .72 .42

20 | 8 . 68 . 48
10 19 . 64 . 54
0 20 . 60 . 60

2.4.3.2 Design Storm Frequencies: Design stormfrequencies
shall be in accordance with TM 5-820-1 or TM 5-820-4, as
appl i cabl e.

2.4.3.3 Tinme of Concentration (tc): The nonograph shown on
Plate C73 in this chapter is recomended for use in
determning the tinme of concentration. The mnimmtimes of
concentration for various surfaces are as follows: turfed
areas, 20 m nutes; paved areas, |0 m nutes; roofed areas, 10
m nutes. After the time of concentration has been
determned, it will be used to determ ne the rainfal
intensity (1) using Intensity Duration curves.

2.4.3.4 Design Discharge: For small drainage systens
(tc = 30 mnutes/or |less), "peak on peak" discharges shal
be used to determ ne the design discharge; for |arge

dr ai nage systens (tc greater than 30 m nutes) phased

di scharges shall be used for mmjor trunk |ines, and peak
di scharges for inlets and m nor |ines.

2.4.3.5 Calculations: Calculations used to determ ne the
di scharge shall be tabulated on the formon Plate C-74 in
Appendi x A; or simlar.

2.4.3.6 The Hydrol ogi c Engi neering Center (HEC) |ocated at
Davis, California has devel oped conmputer progranms to conpute
runof f using unit hydrograph procedures. Information on

t hese and ot her prograns that apply unit-hydrograph and

fl ow-routing procedures can be obtained fromthe supervising
district’s Hydrol ogy and Hydraulics staff through the

Techni cal Leader.

2.4.4 Drai nage Systens:

2.4.4.1 GCeneral: The drainage system|layout will be
designed to best neet the operational requirenents of the
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facility. The systemw |l be as econom cal as practicable,
taking into consideration topography, ultimte devel opnment
of drainage area, possible future extension, outfall
| ocati ons, and coordination with existing drai nage systens
and other existing or future underground utilities.

2.4.4.2 Surface Systens:

2.4.4.2.1 Street Drainage: Street drainage will usually be
acconplished by the use of curb and gutter and curb inlets.
Curb gaps will be considered in areas where roadside

di tches are used. The center one-third of the street should
not convey runoff during the passing of the design storm
| nverted crown sections for the streets shall not be used

wi t hout prior approval. Curb inlets should not be |ocated
in the radius of street intersections, at curb returns, or
where pedestrian traffic is nost likely to occur.

2.4.4.2.2 Channels: The preferred m ni mum gradi ent shal
be 0.5% with an absolute m nimum of 0.3% Coefficients of
roughness, "n", and maxi mum perm ssi ble velocities for
various surfaces are listed in Table III.

2.4.4.2.3 POV Parking and Hardstands: Do _not concentrate
the flow of stormrunoff on asphalt pavenent. Convey storm
runof f within POV parking areas to perineter curbs by
sheetflow. If it beconmes necessary to concentrate fl ow
within the parking area, provide concrete paving at the
swale flowine. Concentrated flow will not be permtted to
flow from POV parking or hardstand areas onto adj acent

gravel areas or turfed slopes. Sheetflow from parking areas
and hardstands onto adjacent gravel or turfed areas nust be
exam ned for possible erosive effects. A recommended net hod
for evaluation and prevention of such erosion is shown on
Plate C-77 of this chapter. Due to the |arge size of

hardst and areas at notorpools, runoff will normally be best
managed by a design approach |limting the size of areas

drai ned by sheetflow and intercepting runoff by drai nage
structures placed either within the hardstand or at the
pavenment edge. For notorpool -type projects at Fort Polk,
this design approach is mandatory.

2.4.4.2.4 Culverts: The preferred gradient of culverts
shall be 0.5% w th an absolute m nimumof 0.3% Concrete
headwal | s or end sections will be provided for all culverts.
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2.4.4.2.5 Sizing of Culverts: Culverts shall be designed
in accordance with TM 5-820-4, Appendix B. Inlet versus

outl et control for culverts shall be determ ned and i ncluded
in the Design Analysis. Engineering and Construction

Bull etin No. 2002-18, issued 10 July 2002, should be used

for selecting Manning s coefficient (n-value) for culverts.
Note that the Engineering and Construction Bulletinis

posted on the Tech Info Wbsite

(http://wwv. hnd. usace. arny. m|/techinfo. Ecbull.htm.

TABLE |11

SUGGESTED COEFFI CI ENTS OF ROUGHNESS ("n") AND_ MAXI MUM
PERM SSI BLE MEAN VELOCI TI ES FOR OPEN CHANNELS, DI TCHES AND
SWALES I N M LI TARY CONSTRUCTI ON

Maxi mrum Mean

MATERI AL Manni ng's "n"
Vel oci ty( nps) Concrete, with surfaces as
i ndi cat ed:
Formed, no finish ------------- . 015 ---
Trowel finish ----------------- . 012 ---
Float finish ------------------ . 013 *
Gunite, good surface --------- . 020 *

Concrete, bottom float finished,
si des as i ndi cated:

Cenment rubble masonry . 030 *

Cement rubble masonry,

pl ast er ed . 024 *
Rubbl e |ined, uniform section 0. 035-0. 045 2.13-3.96
Asphal t:

Snoot h 0. 013 3.05

Rough 0.016 2.44-2.74



TABLE 111 (CONT' D)

Maxi mum Mean
MATERI AL Manning's "n"
Vel oci ty( nps)

Earth, uniform section:

Sandy silt, weathered 0. 035 0.61
Silt clay 0. 030 1.07
Soft shal e 0. 035 1.07
Cl ay 0. 030 1.83
Soft sandst one 0. 040 2.44
Gravelly soil, clean 0. 040 1.83
Natural earth, with vegetation 0. 035-0. 150 1.22 - **

* Vel ocities should be |ess than critical and based on
cross section shape and sl ope of channel.

** For projects at Fort Polk, velocity shall not exceed 1.2
nps.

NOTE:
Sel ection of "n" values should reflect anticipated
mai nt enance conditions and the selection of maxi num
perm ssi ble mean velocity should reflect conditions to be
expected foll ow ng construction.

2.4.4.3 Underground Systens:

2.4.4.3.1 Ceneral: \henever possible, pipe crows wll be
mat ched in el evations. Profiles of pipes should show al

exi sting and new underground utilities and pertinent surface
features. The m ni num pi pe gradient shall be 0.3% and

pi ping should be designed to provide a m ninmumvelocity of
0.75 nps and limt outfall velocities to non-erosive val ues
(usually 1.2 to 1.8 nps dependi ng upon soil types). |If
non-erosive velocities cannot be attained, erosion
protection shall be provided.
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2.4.4.3.2 Sizing of Inlets: The design of surface inlets
and curb inlets shall be in accordance with TM 5-820- 4.

2.4.4.3.3 Sizing of Pipes: New underground storm drai nage
pi pes shall be sized by conputation of backwater surface
profiles, using a formsimlar to formshown on Plate C-75
in Appendix A of this chapter. The mninum pipe size shall

be 305 mllineters (12 inches), unless the pipe is a part of
the roof drain system in which case the nininmm size of
| aterals and collector pipes is 102 mlIlinmeters (4 inch).

Materials for drainage and coll ector pipes shall conform
with guide specification requirenents. The follow ng notes
are furnished concerning use of the form

- Cal cul ations will begin at the |lower end of the
new system Determ ne the el evation of the water surface at
the outfall, or assune that the hydraulic gradient is at the

crown of the pipe, whichever is higher.

- If the hydraulic gradient goes below the invert
of a section of pipe, at the next structure upstream set
the hydraulic gradient elevation equal to the critical depth
of the downstream pi pe or the hydraulic gradient elevation,
whi chever is greater.

- To determne the |loss coefficient "K' at
structures (Colum 11), allow a loss of 0.10 for each of the
fol |l ow ng:

Manhol e or inlet structure

Each additional incomng |line

I nfl ow at the structure (surface inlet,
etc.)

Change in pipe alignnment

Change in pipe slope

Change in pipe size

- Designers are warned that the coefficient of
friction "n" varies significantly for the various piping
materials listed in the specifications. The designer shal
verify that pipes are properly sized for all piping
materials included in the project specifications. Separate
backwat er conputati ons should be perfornmed for concrete and
unlined corrugated netal pipes to ensure that pipe sizes are
conpatible with material options. Variations in pipe sizes
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requi red by such conputations shall be indicated on the
pl ans.

- When phasing of discharges is required (see
paragraph 2.4.3.4), conputations shall be tabulated on a
formsimlar to Plate C-76 in appendix Ato this chapter.

2.4.4.4 Subsurface Drainage: The district will usually be
aware of field conditions requiring subsurface drai nage and
wi Il provide the designer with sufficient soil and flow

information to design the system Design of such facilities
will be in accordance with TM 5-820-2 and ETL 1110- 3-535.

2.4.4.5 Roof Drainage: Downspouts will be connected to an
underground coll ection system whenever a new or existing
under ground storm drai nage systemis in the vicinity of the
new facility. Stormwater will not be discharged into
sanitary sewers. Grading adjacent to structures shal

direct storm water discharged from downspouts onto spl ash

bl ocks away fromthe structure, and protective nmeasures wll
be provi ded where down spouts di scharge onto erosion
susceptible soils or gravel surfaces.

2.5 Qutside Utility Systens:
2.5.1 Reference:

2.5.1.1 HQUSACE Architectural and Engineering Instructions
- Design Criteria (USACE AEl).

2.5.1.2 M L-HDBK-1008C, Fire Protection for Facilities

2.5.1.3 TM 5-813-1, Water Supply, Sources and General
Consi derati ons.

2.5.1.4 TM 5-813-3, Water Supply, Water Treatnent.
2.5.1.5 TM 5-813-4, Water Supply, Water Storage.

2.5.1.6 TM 5-813-5, Water Supply, Water Distribution
Syst ens.

2.5.1.7 TM5-814-1, Sanitary and Industrial Wastewater
Col l ection - Gravity Sewers and Appurtenances.
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2.5.1.8 TM5-814-2, Sanitary and Industrial Collection -
Punpi ng Stations and Force Mins.

2.5.1.9 TM 5-814-3, Donestic Wastewater Treatnent.
2.5.1.10 TM 5-848-1, Gas Distribution.

2.5.1.11 TM 5-848-2, Handling of Aircraft and Autonptive
Fuel s.

2.5.1.12 TM 5-630, Natural Resources and Land Managenent.

2.5.1.13 ASCE - Manual and Reports on Engi neering Practice,
No. 37, Design and Construction of Sanitary and Storm
Sewers.

2.5.2 CGeneral:

2.5.2.1 No mamin, principal line, or part of a utility
system shoul d be | ocated or sized wthout first considering
future construction as proposed by the master plan.

Ext ensi ons of existing utility mains should take future

| oads into consideration to evaluate the cost of
over bui | di ng.

2.5.2.2 Mst utility services in built-up areas shall be
underground, with the possi ble exception in warehouse and
i ndustrial areas where above ground service will not
conflict with the architectural character.

2.5.2.3 TI 800-01 outlines general criteria for siting of
utilities for facilities at Arny install ations.

2.5.3 Locations:

2.5.3.1 Underground utility lines such as sanitary sewer,
wat er, and gas, should not be placed under existing or
proposed pavenents, but preferably between back sl ope of
road ditch and buil ding, or back of curb. Such utilities
may al so be | ocated al ong approximate centerline of |arger
bl ocks. Diagonal alignnments in future construction areas
shoul d be avoi ded. See TM 5-813-5 for relative |ocation of
wat er and sanitary sewer |ines.
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2.5.3.2 Do not |ocate above ground utility features in
front of, or in such a manner as to detract fromthe
facility, make | andscaping nore difficult, or restrict or
negate close-in recreational areas (e.g., a fire plug placed
in the mddle of a planned court and recreational area

bet ween buildings will void the primry purpose of the
court).

2.5.3.3 High pressure gas lines shall not be closer than 30
meters from an occupi ed building wthout special protective
provi si ons.

2.5.4 Water Distribution: Design shall be in accordance
with TM 5-813-1, TM 5-813-5, and M L- HDBK-1008C and AFM
88-10, Chapter 6. When existing water mains are extended,
the necessity for pressure tests, |eakage tests, and
sterilization of the new portions creates need for val ves
for isolation of the extensions from existing |lines.

Proj ect designs shall include provisions for valves to be
installed, if none exist, at points where new extensions
connect to existing mins. The valves will be avail able for

future use to aid in isolating areas of the distribution
system as indicated in paragraph 12, TM 5-813-5.

Engi neering studies shall be made to determ ne validity of
i ndi cat ed exceptions to these valve requirenments in special
cases such as a very short extension or where a valve was
previously provided a short distance fromthe end of an

exi sting main.

2.5.4.1 Donestic: Velocities in water lines shall be kept
under 2 nmeters per second to prevent possible water hamer
effects. Meters shall be provided when requested by the
usi ng service.

2.5.4.2 Fire Protection: Design shall be in accordance
with the applicable sections of the references |listed and
the National Fire Codes prepared by the National Fire
Protection Associ ation. Post indicator valves (PIV's) for
fire protection sprinkler systems will be installed
according to NFPA 24 and in locations that mnim ze the risk
of mechani cal damage. |If this is not possible, bollards or
guardrails will be used to protect the PIV's. \Were valves
cannot be properly guarded or they will interfere with user
operations, outside screw and-yoke valves in pits will be
used. The installation fire departnment will be consulted on
the need for and type of valve supervision.

- 21



2.5.4.3 Turf and Landscape Irrigation: For projects where
irrigation systenms are authorized, preparation of plans and

specifications to provide such facilities will be
accompl i shed by the designer of the turf and | andscapi ng.
Irrigation systemdesign will normally consist of a
performance specification and a site plan delineating limts
and types of required coverage. Application rates will be
in accordance with Section VI of TM 5-630. Specific system
requirenents (type of valves, controller, etc.) wll be

obtained fromthe Using Service.

2.5.4.4 Provide profiles for water distribution and supply
| i nes when crossings of other new or existing underground
utilities will occur and the crossings are not otherw se
profil ed.

2.5.5 Sanitary Sewers: Design shall be in accordance with
TM 5-814-1 and ASCE Publication No. 37. The design should
ensure flow velocities that will maintain self-cleansing
action. Provide invert elevations for all cleanouts and
manhol es. Provide profile for all sewers involving nore

t han one manhol e.

2.5.6 Gas Distribution: Design shall be in accordance with
TM 5-848-1. Provide neters, when requested, by the using
service.

2.5.7 Aircraft and Autonotive Fuel Supply and Di stri buti on:
Design shall be in accordance with TM 5-848- 2.

2.5.8 Ol -Water Separators:

2.5.8.1 GCeneral: Ol-water separators will be provided for
the pretreatnent of wastewater containing free-floating oils
and grease prior to discharge into sanitary sewers. In
addition to the requirenments bel ow, the designer shal
determne the pretreatnent limts required by the receiving
wast ewater utility and shall be selected or designed to neet
t hese discharge limts.

2.5.8.2 Prepackaged Separators: The use of manufactured,
prepackaged separators, through utilization of a
performance-type specification, is recommended for the
pretreat ment of wastewater such as that collected by floor
drains in maintenance shops. |In such cases, attention nust
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be given to the anticipated flow rate and the quantity of
dirt and grit contained in the wastewater. High-vol unme
wast ewat er containing | arge anmounts of solids will usually
require design of a cast-in-place separator as discussed
bel ow.

2.5.8.3 Cast-in-Place Separators: Cast-in-place reinforced
concrete separators will normally be required for the
pretreat ment of wastewater generated at outdoor facilities
such as washracks. Such separators are usually nore

econom cal than comrercially manufactured separators
designed to treat the high flow rates characteristic of
these types of facilities. Where |large quantities of

sedi mrents are expected, a grit chanmber will be provided
ei ther upstream of the separator, or integrally with the
separator at the upstream end of the separator. In al

cases, when the flow rate resulting from storm runoff
significantly exceeds the normal operating flowrate, a
bypass will be included in order to divert the storm water
into the storm drai nage systeminstead of allowing it to
flow into the treatnent system Design of cast-in-place

oi |l /water separators will generally conformto Chapters 5
and 6 of the Anerican PetroleumlInstitute's Manual on
Di sposal of Refinery Wastes and will provide m ni num

detention times for Army projects. Standard configurations
and design paraneters devel oped fromthe referenced
publications are shown on Plates C70, C71 and C72 of
Appendi x "A" of this chapter. Slotted, rotation-type or
belt type oil skinmmer and waste oil storage tanks will be
provided in accordance with user requirenents.

2.5.9 Corrosion Control:

2.5.9.1 General: Cathodic protection shall be provided as
requi red by Chapter VI (Electrical) of this manual.

2.5.9.2 Cathodic protection is not normally required for
cast iron pipe, ductile iron pipe, or other netal gravity
stormdrain or gravity sanitary sewer |ines.

2.5.10 Materials: Provide all viable pipe options listed in
the specifications.

2.6 Fencing:
2.6.1 Reference:
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2.6.1.1 FM 19-30, Physical Security.
2.6.1.2 AFM 86-2, Standard Facility Requirenents.

2.6.1.3 UFC 4-010-01, DoD M ni mum Antiterrorism Standards
For Buil di ngs

2.6.1.4 UFC 4-010-02, DoD Security Engi neering Manual

2.3.1.5 UFC, 4-010-10, Mninmum Antiterrorism Standof f
Di stances for Buil dings

2.6.2 Requirenents: Fencing will follow the genera
outline established in FM 19-30 and AFM 86-2. The using
service will establish the type, height, and extent of

fencing required. Plates Cl1 and C2 of Appendix A of this
chapter show standard details of unsensored security fences.
Details of sensored fences are avail able on the Internet

t hrough the Corps of Engi neers TECHI NFO system

2.7 Railroads:
2.7.1 Reference:
2.7.1.1 Not Used

2.7.1.2 Anerican Railway Engineering Association (AREA)
Manual .

2.7.2 General: Design shall be in accordance with the AREA
Manual . Type of service required will be provided by the
usi ng service.

2.8 Turf and Landscapi ng:
2.8.1 Reference:

2.8.1.1 TM 5-803-13, Landscape Design and Pl anti ng
Criteri a.

2.8.2 General:

2.8.2.1 The livability and pl easant ness of appearance of a
mlitary installation can be vastly inproved by the
judi cious selection and placenent of trees, shrubs, and
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grassed areas. The tendency to over plant when | andscapi ng
shoul d be avoided. Plantings shall be planned to not provide
a hiding place for terrorists aggressors to hide or place a
bonmb to attack the facility. See criteria in TM 5-853-1, TM
5-853-2 and TM 5-853-3. Plate C4 in Appendix A of this
chapter contains typical |andscape details.

2.8.2.2 Cost estinmates devel oped in the planning and
progranm ng stages nust include provisions for erosion
control, landscaping, and irrigation facilities where
appropri ate.

2.8.3 Design:

2.8.3.1 Particular enphasis shall be placed on utilizing

pl ants that are adaptable to the Southwest. Plants sel ected
shall mnimze the need for irrigation while maxi m zing the
cooling benefits (e.g., shading w ndows and condensi ng
units). Consideration shall be given to m nim zing the

probl ens caused by the run-off of rainwater through the use
of pavers with voids that pernmt absorption into perneable
soi |l s.

2.8.3.2 Erosion control and | andscapi ng shall be conpletely
coordinated with the other site devel opnment el enents, even

t hough | andscapi ng may be contracted apart from the project
and its site devel opment work. Standards of the appropriate
technical specialty shall be followed. For additional

| andscape desi gn guidance refer to Architectural Chapter

I
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APPENDI X A
CHAPTER |

STANDARD DETAILS, CRITERI A | LLUSTRATI ONS,
STORM DRAI NAGE DESI GN Al DS

1. Plates Cl1 through C4 are standard designs avail able on
CADD. These plates may be obtained fromthe district
supervi sing the design.

2. Plates C5 through C72 illustrate criteria, and show
standard details that should be incorporated into the design
where appropriate. Criteria illustrations included in this

section are intended to clarify specific criteria

requi renments that are stated el sewhere in this chapter or
appear in criteria referenced herein. The standard details
represent many of the commonly used details required in
mlitary designs. It is to be noted that many of the
details are of general nature and will require sone editing
to fit specific design requirenents.

3. Plates C73 through C77 are design aids for stormdrainage
conputations. Plates C74 through C76 typically should be
included in the design analysis to present the storm

drai nage conputations. Alternative/equival ent ways of
presenting the drainage conputations may be used provided

they clearly show the analysis in a way that an engi neer may
review it.

TABLE OF CONTENTS

Pl at e No. Title
CHAI NLI NK FENCE

C1 Chainlink Security Fence Details
C2 Chai nl i nk Fence Gate Details

TRAFFI C METAL BEAM GUARDRAI L
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Met al Beam Guard Fence Detail s

I -A 2



LANDSCAPI NG
4 Landscape Details

PARKI NG AREAS

C5 Par ki ng Area and Drive Di stances from Streets,
I ntersections and Buil di ngs

C6 Typi cal Service Drive Turn-Around

c7 P.O. V. Parking Area - Layout Standards

C8 P.O. V. Parking Area - Notes to Designer

Co End | sl and Det ai |

C10 End Island Detail 11

Cl1 End Island Detail 111

C12 Typi cal Sections of Divider Strips

C13 Wheel Stop Details

TRAFFI C SI GN POST

Cl4 Traffic Sign Mounting Details
S| DEWALKS
C15 Handi capped Curb - Ranp Details
Cl6 Si dewal k Details
C17 Concrete Sidewal k I ntersection Details
C18 Sidewal k Drain Details
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SPLASH BLOCK

C19 Spl ash Bl ock Det ai l
MOW STRI P
C20 Concrete Mow Strip Detail

DUMPSTER PAD
c21 Dunpst er Pad Det ai |
VEHI CULAR PI PE GUARD
Cc22 Pi pe Guard Det ai

ROADVWAYS AND PAVEMENT

Cc23 Typi cal Road Section - Rigid
c24 Typi cal Road Section - Flexible
C25 Typi cal Road Section - Gravel
C26 Construction Joints (Plain Concrete Pavenent)
c27 Contraction Joints (Reinforced Pavenent)
C28 Contraction Joint (Plain Concrete Pavenent)
C29 Construction Joints (Reinforced Pavenent)
C30 Joi nt Seal ant Details - Roads, Streets, and
Open St orage Areas
C31 Expansi on Joints
C32 Juncture of New Fl exible and New Rigid
Pavenment
C33 Juncture of New Rigid and Existing Flexible
Pavenent
C34 Juncture of New Flexible and Existing Rigid
Pavenment
C35 Juncture of New Fl exi ble and Existing Flexible
Pavenent
C36 Concrete Header Detail
C37 Ri gid Pavenent Wth Curb and CGutter
C38 New Fl exi bl e Pavemrent Wth Curb and CGutter
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C40

41
C42
CA3

C44
C45

C46
CA7

C48
CA9
C50
C51

C52
C53

C54
Headwal | s

C55
Headwal | s

C56
C57

CURB AND GUTTER

New Curb and Gutter Abutting Existing Flexible
Pavement

New Curb and Gutter Abutting Existing Flexible
Pavement

Standard Barrier Type Concrete Curb and Gutter
Mount abl e Concrete Curb and Cutter

Curb Term nal Detail

PAVEMENT REMOVAL AND REPLACEMENT
FOR UTI LI TY | NSTI LLATI ON

Pavenment Repl acenent Detail (Rigid Pavenent)
Pavenment Repl acenent Detail (Flexible Pavenment)

STORM DRAI N MANHOLE

St andard Manhol e Detail s
Precast Storm Drain Manhol e

STORM DRAI N | NLET

Standard Curb Inlet Details
Mount able Curb Inlet Details
St andard Surface |Inlet
Surface Inlet Grate and Frane

STORM DRAI' N HEADWAL L

Type A Concrete Headwall for Concrete Pipe
(Single Pipe - 90 Deg.)

Type B Concrete Headwall for Concrete Pipe
(Multiple Pipes - 90 Deg.)

Tabl e of Di mensions - Type A&B Concrete

Tabl e of Di nmensions - Type A&B Concrete
STORM DRAI N CURB GAP

Curb Gap Wth Pad
Curb Gap Wth Chute
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C58
C59
C60
Concrete)
C61
Concr et e)
C62
C63

Co64
C65
C66
Co67

C68
C69

C70
Crl
Cr2

C73
Cr4
C75

C76
Cr7

SANI TARY SEWVER

Sanitary Sewer Manhol e Notes
Sanitary Sewer Manhole Details (Cast-In-Place)
Sanitary Sewer Manhol e Details (Precast

Sanitary Sewer Manhol e Details (Precast

Typi cal Section - Drop Type Sewer Connection
Typi cal Cl eanout (Sanitary Sewer)

FI RE AND WATER UTI LI TY

Typical Fire Hydrant Setting
Detail - Post Indicator Valve
Detail - Val ve Box

Thrust Bl ock Details

GAS UTILITY

Typi cal Gas Service Connection
Bl ow-of f and Drip

O L/ WATER SEPARATOR

O | /Wat er Separat or
Ol /Water Separator (wth Sedi ment Chanber)
Details - Inlet Tubes & Reaction Baffles

STORM DRAI NAGE COMPUTATI ONS

Nonogr aph For Tinme OF Concentration

Runof f Conput ati ons

Table - Size and Profile of Underground Storm
Dr ai ns

Tabl e - Phasing of Discharge for Storm Drainage

Anal ysis of Slope Erosion Due To Sheetfl ow
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ENTRANCES AS FAR AS PRACTICABLE
FROM STREET INTERSECTIONS AND NOT

FROM A CLASS "A", "B", OR "C" STREET
UNLESS UNAVOIDABLE.

6m
MIN.

6m ||7.5m
MIN. || B-B

B-B

DIVIDER
STRIPE D

4.5m RAD. FOR POV'S,

15m RAD. FOR LARGE TRUCKS,
FIRE EQUIPMENT, AND
WAREHOUSE TYPE AREAS

@g_tllui|@

MIN.

33.6m
4
y7.5m MIN. \

BUILDING l*—j

4.8m

3

—BUILDING SETBACK
AS REQUIRED

STREET

PARKING AREA AND DRIVE DISTANCES
FROM STREETS, INTERSECTIONS,
AND BUILDINGS

N.T.S.

PLATE C5




TRAFFIC SURFACE

NOTE TO DESIGNER:

\

T

4 Bm
(TYP.)

3.0m

PCC

6.0m (TYPOB TO B IF
lf#CURB & GUTTER REQUIRED

2.5m

L —DOCK

3.6m

z—"%

—n

{¥4n8m (TYPYB TO B IF
CURB & GUTTER REQUIRED

THIS DETAIL SHOULD BE USED FOR MEDIUM-SIZED
TRUCKS (SU), MODIFY FOR LARGE TRUCKS AND

SEMI-TRAILERS.

TYPICAL SERVICE DRIVE TURN-AROUND

N.T.S

PLATE C6




7.5m
B-B

ACCESS DRIVE

(@

— | |

5.5m 7.5m

S | |

5.5m 5.5m

7.5m

1.8m

100mm PAINTED
——AWHITE STRIPE (TYP.)

0.6m CURB & GUTTER

BACK TO BACK OF CURBS

«1.0m B TO B DIVIDER_STRIP

Yot

PAINTED -

1.2m DIVIDER STRIP
100mm PAINTED WHITE
STRIPE

CURB AND GUTTER -

.5m B TO B WHEN USED

F—

BACK OF CURB TO SLAB FAC

.HAS PEDESTRIAN WALK

]
1
i
I
|
i
_hili
{
|
|

a—

150mm THICK PCC SLAB -
1.2m WIDE DIVIDER
| 1.8m WIDE FOR

PEDESTRIAN WALK ———————

€

5.5m |

»)

-
-

7.5m
B-B

I
r2.7m (TYP.)

2.5m, 6./m 2.5m;3.4m

NOTE TO DESIGNER:

SEE DESIGN NOTES, PLATE C-8 FOR

GENERAL NOTES AND CRITERIA

PERTAINING TO END ISLANDS
AND DIVIDERS.

2.0. V. PARKING

\TURN AROUND FOR

MIN.

DEAD END PARKING AREA

ARE A

LAYOUT STANDARDS

N.T

S

CENTER ON DRIVE

PLATE C7




P.0.V. PARKING AREAS

NOTES TO DESIGNER:

1.

PARKING AT ARMY INSTALLATIONS SHALL BE 90° UNLESS
DIRECTED OTHERWISE. PARKING AT AR FORCE FACILITIES WILL
BE 90°, EXCEPT THAT 60° PARKING MAY BE USED WHEN A HIGH
IN-OUT RATE IS ANTICIPATED AND ONE WAY MOVEMENT CAN BE
DESIGNED INTO THE OVERALL LAYOUT.

. WHEN LANDSCAPING IS TO BE INCLUDED IN LOT, USE END ISLANDS

AS DETAILED ON PLATE C9.

. WHEN LANDSCAPRING IS NOT TO BE PROVIDED, USE END ISLANDS

AS DETAILED ON PLATE C10.

. PAINTED DIVIDER STRIPS SHALL BE USED EXCEPT WHEN STORM

DRAINAGE, TRAFFIC CONTROL, OR LANSCAPING CONSIDERATIONS
INDICATE A NECESSITY FOR RAISED DIVIDERS.

. STRIPING BETWEEN HANDICAP PARKING SPACES SHALL CONSIST OF

2 - 100mm PAINTED STRIPES 1.5m ON CENTER WITH 100mm WIDE
DIAGONAL STRIPES 1.0m ON CENTERS.

PLATE C8




z
LANDSCAPING ——

AS REQUIRED
SEE PLATE C-7

STANDARD CURB
AND GUTTER

PL AN

END ISLAND DETAIL T

(WITH LANDSCAPING)
N.T.S.

PLATE C9




I N 1 100 mm THICK
\ | CONCRETE WALK _
%{z ~
CONTRACTION ©
/ JOINT "
}_.
N Y N <
1220 T
Led
T 13 mm %
/\ EXPANSION JOINT =
[
Lt
o
D)
O
(]
'
)
<C

FACE OF CURB

PLAN

—ND ISLAND DeE TAIL |

(WITHOUT LANDSCAPING)
N.T.S.

__4?/////////i§;jTANDARD CURB AND GUTTER
—"\/jﬁ q;

PLATE C10




150 mm THICK CONCRETE
LAYDOWN ISLAND ON TOP
¢\ OF PAVEMENT SURFACE

250 R S \SA \>8 -
Q
(TYP) | S0 S
VYo
5030 % 1 5030%
PL AN

% DIMENSION SHOWN APPLIES TO ARMY PROJECTS.
FOR AIR FORCE PROJECTS, INCREASE 300 mm, TO 5330 mm.

/-4O mm BATTER

150 mm THICK CONCRETE LAYDOWN ISLAND
REINFORCED WITH #*10 BARS AT 600 mm
O.C.E.W.

g

Y o . Fd° ot T o] e et o _2o” o beﬂ
TY&§A NN Y&§%] NRLRRNNNRRNNEEN \

o, -

PAVEMENT SURFACE
SECTION

NOTE: ANCHOR TO PAVEMENT WITH 4-#16 BARS 460 mm LONG,
EQUALLY SPACED. MIN. COVER OVER ANCHOR BARS 50 mm.

END ISLAND DE TAIL
N.T.S.

PLATE CM
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10 mm DIA. HOLES

610

MOUNT SIGN SECURELY
TO POST

65 mm (25" 0.D. STEEL

|L—""SIGN POST

2150
(ALL SIGNS)

PROVIDE BREAK-AWAY
CONNECTION

CURB AND GUTTER
SEE NOTE 1. 1000

2 150 MAX.

= =" |, O
o FINISHED GRADE
5\\—65 mm 1.D. PIPE

:l ——CONCRETE

O
O
O

<1

300

TRAFFIC SIGN MOUNTING DE TAILS
N.T .S

100

NOTES TO DESIGNER:

1. WHEN CURB AND GUTTER IS NOT PRESENT, € OF POST
SHALL BE SET 2100 mm FROM EDGE OF PAVEMENT.

2.REGULATORY SIGNS AT PARKING AREAS (HANDICAPPED PARKING,
ETC.) SHALL BE LOCATED 300 mm BEYOND THE SIDEWALK
ABUTTING THE CURB.

3.ALL SIGNS SHALL CONFORM TO THE MANUAL ON UNIFORM TRAFFIC
CONTROL DEVICES (DEPT. OF TRANSPORTATION).

PLATE C14




NARROW BACK TO 1830 mm
SIDEWALK WIDTH IN 6100 mm

L
l,__
O™
Z .
O
L) =
e
wn
A
X FLARED \
N SIDE
BACK OF < (TYP.) =
CURB g "
. 00
(O/OX \k\'f\oQ
| - = | !
1830 ol 1520 | 1830 |
(1520) R AMP (1520)
TERMINATE CURB | TERMINATE CURB
fup OF GUTTER
PL AN
SEE NOTE 3 1830 CURB BEYOND
= VARIES FROM O mm
100 mm THICK | SLOPE TO MEET TO 150 mm HIGH
FINISHED  CONC. WALK GUTTER LINE BITUMINOUS
Z ) PAVEMENT

GRADEé |

10 mm x 20 mm JOINT SEALAN

SECTION /A
N

HANDICAPPED CURB - RAMP DETAIL
N.T.S.

BUTT JOINT

NOTES TO DESIGNER:

1. CONTRACTION JOINTS ARE NOT SHOWN FOR CLARITY.

2. SEE UNIFORM FEDERAL ACCESSIBILITY STANDARDS AND ADA
GUIDELINES FOR COMPLETE HANDICAPPED CRITERIA.

3. IF LESS THAN 1220 mm, FLARED SLOPE SHALL NOT EXCEED 1:12.
IF 1220 mm OR CREATER, FLARED SLOPE SHALL NOT EXCEED 1:10.

PLATE CI15
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SEE LAYOUT
PLAN

_____________________ V| —REINFORCE SHADED
13 mm PREMOLDED f ; AREA IN NON-
EXPANSION JOINT FILLER — | l//// REINFORCED WALKS

CONTRACTION
JOINTS

SEE LAYOUT
PLAN

foenni

TEE INTERSECTION

13 mm PREMOLDED EXPANSION JOINT FILLER
TO BE PLACED PARALLEL WITH THE
™S LONGER RUN OF THE SIDEWALK

SEEPKQLOUT REINFORCE SHADED AREA

V///// S CONTRACTION JOINTS
&)
“'//ZONGER RUN _OF SIDEWALK_

4“

AYOUT

L
PLIAN
4!\.:\1

SEE

EL INTERSECTION

CONCRETE SIDEWALK INTERSECTION DETAILS

N.T.S. PLATE C17
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o

8$ ; 0
{

FINISHED

FINISHED

GRADE\\25\D ——— ;,1 Pfé?f  iXﬂJ{GRADE

gﬁ o gars 2
(4 TRANSVERSE,
3 LONGITUDINAL)

SECTION /A
N

L )
>
%
[ I
SIS
o~ M)
N A
0
™~ ¥
Eﬁ 20 11721
- 600 (MIND o
PLAN
SPLASH BLOCK DE TAIL
N.T.S.
NOTE: ,
APPROVED STANDARD MANUFACTURED
SPLASH BLOCK MAY BE USED
PLATE C19




TURF AREA ————=p

150 (TYP.)
o /CONCRETE MOW STRIP
4 /
\GROUND COVER
OR GRAVEL
J\I
PL AN

15 mm CHAMFER AT

EXPOSED EDGE (TYP)
TURF
GROUND COVER
OR GRAVEL

sEcTioN /A
L/

CONCRETE MOW STRIP DETAIL

N.T.S.

PLATE C20




3000
~ (SEE NOTE 1) "’

3000
(SEE NOTE M

PLAN

FINISHED GRADE

TYPICAL SECTION

DUMPSTER PAD D TAIL

N.T.S.

NOTES TO DESIGNER:
1. VERIFY PLAN DIMENSIONS OF PAD WITH USER

2. PROVIDE 5600 mm OF CONCRETE PAVEMENT
IN FRONT OF DUMPSTER PAD

o +10 BARS @ 300 mm O.C.E.W.

PLATE C21




CONCRETE FILL AND CAP

150 mm (6") DIAM. PIPE (TYP)
200 mm (8") DIAM. PIPE FOR VEHICLE
WEIGHT EXCEEDING 20 TONS
FILL SOLID WITH CONCRETE

IIIIII

S 50 mm BLACK SPIRAL WITH
N 50 mm SPACE BETWEEN STRIPES
v ON YELLOW BACKGROUND
\ FINISHED
YGRADE

—

_— CONCRETE
FOOTING

150 | A 1200
-
\

(et ———

PIPE GUARD DE TAIL

N.T.S.

NOTES TO DESIGNER:

PAINTING REQUIREMENTS, INCLUDING
COLOR AND STRIPING, SHOULD BE
COORDINATED WITH USER.

PLATE CZ22
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JOINT SEALANT

/ i)

- 1913
S

JOINT ~SEALANT
[ 13+3

l\q

19+

PLUG OR SEAL
(SEE SPECS.

//
[1~~INSERT MATERIAL

SEPARATING
TAPE

SEPARATING
TAPE

INSERT TYPE SAWED
CONTRACTION JOINT OPTIONS

FOR USE WITH JOINT SPACING UP TO 7.5 METERS

JOINT SEALANT JOINT SEALANT

13%3 . \ 191‘3’**__ \
»191\}3 <>~29i\'3
SEPARATING BSJOTIL%D 2 SEPARATING
TAPE NON-EXTRUDEDING TAPE
JOINT FILLER
19 mm MIN. THICKNESS
CONSTRUCTION JOINTS EXPANSION JOINTS

JOINT SEALANT DETAILS
ROADS, STREETS AND OPEN STORAGE AREAS

N. T.S.

NOTES TO DESIGNER:

H = !/ SLAB THICKNESS FOR PAVEMENT LESS THAN 300 mm THICK;
75 mm FOR PAVEMENT 300 mm to 460 mm THICK;
176 SLAB THICKNESS FOR PAVEMENT GREATER THAN 460 mm THICK.

2. JOINT SEALANT WILL BE RECESSED 8 mm £ 2 mm ON PAVEMENTS USED BY
TRACKED VEHICLES. OTHER DIMENSIONS WILL STILL APPLY
(I.LE. JOINT SEALANT @ 20 mm £ 3' mm).

3. FOR AIRFIELD PAVEMENTS REQUIRING USE OF PREFORMED ELASTOMERIC SEALS,
JOINT SEALANT DIMENSIONS SHALL BE REVISED TO ACCOMODATE SEAL.

4. PREFORMED COMPRESSION JOINT SEALANTS SHALL COMPLY WITH TM5-822-5 AND
THE SPECIFICATIONS. RECOMMENDED WHEN JOINT SPACINGS ARE GREATER THAN
7.5 METERS AND REQUIRED WHEN EXCEEDING 15 METERS.
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FINISHED NEW CURB AND GUTTER

GRADE EXISTING BITUMINOUS

PAVEMENT
TACK COAT\
b | \
150 | v o, v v
¢ s %, v |="—EXCAVATE EXISTING
b v b MATERIALS TO A NEAT
ol= LINE AND PLACE
S ( CONCRETE WITHOUT A FORM

EXISTING UNDERLYING
MATERIAL ———_  \

™———FEDGE OF EXISTING
BITUMINOUS PAVEMENT

NEW CURB AND GUTTER ABUT TING
EXISTING FLEXIBLE PAVEMENT

N.T.S.

NOTES TO DESIGNER:

1.

IDENTIFY TYPES AND THICKNESSES OF ALL MATERIALS
IN "PAVEMENT STRUCTURE" PRECISELY AS FURNISHED OR
USE SYMBOLS AND PAVING NOTES.

THIS SECTION MAY BE USED IF ALL OF THE FOLLOWING CIRCUMSTANCES
EXIST:

A. NEW HOT MIX PAVEMENT IS NOT OTHERWISE REQUIRED IN THE JOB.

B. THE EXISTING BITUMINOUS PAVEMENT HAS GOOD QUALITY AND
SUFFICIENT THICKNESS.

AT IS KNOWN THAT THE PROFILE OF THE EXISTING PAVEMENT IS SUCH

THAT A FINISHED PROFILE OF THE FACE OF THE GUTTER WILL PRESENT
A GOOD APPEARANCE AND WILL NOT RESTRICT DRAINAGE.
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SAW TO t/4 OR 40 mm MIN.
BEFORE REMOVING EXIST.

RIGID PAVEMENT. IN REINFORCED
PAVEMENT PRESERVE 300 mm OF
EXISTING REINFORCEMENT BEYOND
BREAK QUT.

NEW PAVEMENT TO MATCH EXISTING
IN THICKNESS AND ELEVATIONS

EXISTING CONCRETE

t/4 + 25

p— 1
(<]

;50 MIN. (TYP.)

NEW REINFORCEMENT
(0.067 MIN. E.W.)

;

- }
CLASS P CONCRETEv/i
Q
(NN
Qo
wn
L
L)
N
1
|
=

-

| ?SEE SPECS. (TYP.)

PAVEMENT REPLACEMENT Dbt TAIL

(RIGID PAVEMENT)
N.T.S.
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SQIWT%T NEW HOT MIX EXISTING
EXIST SURFACE COURSE BITUMINOUS
ASPHALT - —= PAVEMENT
BT TACK COAT==x
=== ==
o DA él-
/ L%%ﬁ>‘7CLASS on o Ef% EXISTING /
150 MIN. (TYP) MIN. CONC. §o
5 < g <7 \VL
/, b
W
/ 0|5
[ 4L/ L
o \ L
@)/

iSEE SPECS. (TYP.)

PAVEMENT REPLACEMENT DE TAIL

(FLEXIBLE PAVEMENT)
N.T.S.
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CAST IRON MANHOLE FRAME AND COVER %

760 mm (30") DIA. OPENING, 1.8 kN TOTAL WEIGHT (LIGHT DUTY)

760 mm (30") DIA. OPENING, M18 (H20) WHEEL LOAD CAPACITY (HEAVY DUTY)
760 mm (30") DIA. OPENING, CAPACITY - UNIFORMLY DISTRIBUTED LOADS OF
0.69 - 1.55 MPa (EXTRA HEAVY DUTY)

'/GRADE
===
MENE
PIPE  SIZE
d D MIN.

GROUT FRAME

IN PLACE = 600 (24" 1200 (48"

= 675 (27")] 1350 (54")
= /50 (30") 1500 (60"

500

E\\ PRECAST MANHOLE SECTIONS

N
~
d

250 mm FOR D=1200 —
275 mm FOR D=1330

v

300 mm FOR D-1500 \\~ *19 @ 300 mm O.C.E. W.
CAST-IN-PLACE CONCRETE SLAB
PRECAST STORM DRAIN MANHOLE
N.T.S.

NOTE TO DESIGNER:

MONOLITHIC CONSTRUCTION OR FABRICATE AS DESCRIBED: WELD REINFORCING
IN MAIN LINE PIPE TO THE MANHOLE CONNECTION, APPLY A RICH CEMENT
MORTAR COATING.

% DESIGNER SHALL SELECT THE APPROPRIATE MANHOLE FRAME AND COVER.
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40 mm

BATTER, .
CAST IRON MANHOLE b6 *16 @ 300 mm x 7|2
FRAME AND COVER, o 230 20/ o
610 mm (24") DIA. M 175 <Oy 55 0
OPENING, 1.8 kN - 1 R\\ "// |
TOTAL WEIGHT 3 i3 ! P AT WD
| T e R |
a | of || *16 @ 300 mm
] % &N D///”/t.w.@ CENTER
460, |’ I a4
%
-] =} ;
_*16 HOOP AROQUND
| PIPE OPENING
2 ‘D ] o l
150 || 760 15013
o MIN N
*16 @ 300 mm
E.W.@ CENTER

150 mm BETWEEN

PLAN OPENINGS
SECHON{iZi:>

8 19 mm EXPANSION JOINT TOP OF CURB
" /—
T i N
:::::::::::::::Zlf::::Z:ZZZ:ZZ:ZZ:Z:::IZ:ZZ::% __________________ \GUTTER L[NE
TNy ; W/ \V4 N CURB
> | 1220
'\] } | INLET i

PART FRONT ELEVATION

TYPE | NO. OPNG w L
A 1 1220 11520
B 2 990 | 2440
C 3 810 3030
D 3 1020 | 3660
STANDARD CURB INLET DETAILS
(LIGHT DUTY)
N.T.S.
PLATE C48




*16 @ 300mm O.C.E.W.

10
'—*16 @ 300mm x Zoo_

2 - *16 (20mm CLR)
CAST IRON MANHOLE % o
FRAME AND COVER, = = - o
610mm (24") DIA. < 3 ~ L
OPENING, 1.8 kN o |
TOTAL, WEIGHT 0 i ol lotlde
\ C‘_D_‘; \ _—
; S a |f
) 2 o
@ € w
~ S &
16 HOOP o S|kl <
| AROUND \HN =
~= — PIPE OPNG. 7
k 1 ;%\r 150 1o :’@‘_ 150
SINENYDAYARD
A \LBACK OF CURB ' \8 /_J \ L \
1-*16 EA. o E——
J COLUMN CONST / -
OINT 8
150 W _OPNG. R B *16 @ 300 mm
L O.TO O. E.W.@ CENTER
- ——
150mm BETWEEN
Pl AN OPENINGS
—_— SECTION (TYP.)/ A
{ 19 mm EXPANSION JOINT [ TOP CURB
(@]
© - :
:::::::::::::::::E::f:::::::::::::::::::::::::ir--4 _________________ "S- GUTTER LINE
V74 T W/ \74
N\ | \ N cuRrB
e 1220
N L INLET !

PART FRONT ELEVATION

NOTE TO DESIGNER:

TYPE | NO. OPNG W L
A 1 1220 | 1520 1. ADD DIMENSIONS AS NEEDED IN SECTION A-A
B 2 990 | 2440 TO CLARIFY FORMING INLET FOR THE APPLICABLE
c 3 810 13030 SIZE. (SEE MOUNTABLE CURB AND GUTTER DETALLS)
D 3 1020 | 3660

MOUNTABLE CURB INLET DETAILS

(LIGHT DUTY)
N.T.S.

PLATE C49




‘S'L'N

L4 IN

A0V 4dNS AgVANV LS

Bls
9l
Cl#

“w8a 30 WV

‘NOILO3SHILNI

O143vH1-NON

"3NA3H0S NOISNIWIG ¥3ANN V.,
AVM-% 80 . L. V ¥04 Q349iN03Y Si 3did 393HM

N1 OlL OL dN SAVO1 133HM
N* Ot OL 4N  SQvO01 T133HM
13Z1S ¥v8 INIWN3OHO4NIZY ¢

40 NOISNINIQ 318vOIlddY d394v1 3IHL 3Sn '

NOISNINIQ 3SN

)

*d3NOIS3d OL S3LON

NOILO3S

G
avis 40 43IN3DO °
M3 ww g0¢ @ 'NIFd

"IWOINONOD3 3¥3HM QVILSNI
JOV 48NS 1SvO-3¥d 'dLlS ¢

AV SLITNI

a3sn 34

¥va8 40 'NWvIQ X0¢ 38 Ol

"ANIZY 40 SNOISN3LX3 ANV Sdvl 1V ¢
"3L3YONOD (!sE 000%) odW iz 3sn L

(dAL) LINIOP
NOILONYLSNOD —
\AIII«VIIL,.I ° ° Ml!lwmln/
A - _“ Rt ey
\ \ _ \\
v | ONINIHO 3did | A
/ HOV3 ONNOXY s
_lx“n llllllll lﬁme INO dOO0OH )fllu.iulllLVn\
llllllll ~ _--C

CdAL)Y ¥3IN3ID
3 'M3ID0
Www 00 9 'NI3d

ONIN3dO 30
S3AIS ¥ ‘syv8 NI/J

\®
2D

™~
CdAL) ///Jxﬁ||mmm1t4
INIOM LSNOD —
IWNOILJO

Y

o 2

:S310N

PLATE C50

00¢ | 0SC | 007 @v01 133HM N3 Ol Ol dn
05Z | 0SZ | 0Gi av01 TIIHM NX 0¥ OL dn
00Z | 00Z | oSt VIYY DI34VYL-NON
3 a 9] FINAIHOS NOISNINIA
0662 (.¥8) 0012
ovve ¢ 0622 (\ZL) 008l
0512 (.99) 0§9l
0¢8l (,,09) 006Gl
o8l Z 089l (. ¥S) 0S¢l
0Z6! (.8%) 002!
0zzL _ 0LSL (.Z¥%) 0G0l
0ZZL | SS37 ¥0 (.9¢) 006
S3LvHO 40
d SIGANN v 3ZI1S 3did
FINJ3IHOS NOISNANIC

NV 1d

(LSO 3LV1d "WVL30 33S) INVH4 MTEO\/

S3IIVA

S3YIND3Y L3N 40
3ZIS 3¥3IHM  wWw 00¢
?@ ONIDYOANIZY adv

N
a

A

¥

(2 g0 ) 8

)




'S I'N

JAVE4 ANV

"ATINO ONIQVOT NX Ol OL A'lddv
SASIHINIEVC NI SNOISNIWIJ ¢

'SISIHINIYVH A9 d3LON SV 1d430X4
ONIQYO1 Bx00¢ 11 ANV ‘D%000% ‘Did4vyl
-NON O1l ATddVv SNOISNIWId 11V 'L

'JINOISIA OL SILON

NV 1d 3NV

(Q349IN03Y 9) SdVYLS JOHONY
(W QGZ) Www Q0¢ x Www Qg X ww g

(S W/ gl X Wpg X wWw /7])

41VdO L4 1IN

OV 44MNS

PLATE C51

dAVEd Q3 TV LSNI

dvdlS JOHONV

NYHL NOILO3S

OLG

7S, WWG's X WW9/ X EE@RJ I

CL ]

0¢8l

S3LveO ¢ - 0cZl
J1vdO L - OIS

SILVHO ¢ -

CIT ]

(099) 0%9

NV 1d 31Vd9O

:
;
E

009

| 1]

ﬂ

S.7 0L 13M mmw<4ar\\ ‘w
30IS (WWGZL) WWG/ X Wuip'g

‘a1 (099) 0¥%9

S3LVd (W Gij)
WWGg X ww/ Z|

(0v9) 0¢9

m

070 (W G/)
ww 0z 1NOo8gv @

S3ILV1d (WW Gl
WWGg X ww/ 'z}

31V1ld 40 d31IN3D
NYHL Sdvg 'NvId
wwgg) wwgl - ¢




INIWIOHO ANIFY ANV SNOISNINIA SN
404 SGO dNV #G O SI1VId 33S

JINOIS3d Ol 310N 030 06 - 3Jdid J1ONIS

i

///%\\\ NOILO3S

1P TLISNOO

S3dld 404

‘NIN W g0l NVINVA OlL

A3¥IN03Y JYIHM NM

TIWMAVIH 41 440NOO V. daAl

NV 1d

oGl
A

! 'GGD ANV #GD 'ON S3L1V1d NO |
{ INIW3OHOANIZY NV SNOISNINIQ |
" ¥O4 SNOISNIWIA 40 31avl
m TWMAY3H 313YONOD 33S |

-93N9ISIA 0L JLON!
OHS SV Prrmmeseeeseeeseeee e

43A00

ONILOO4 ww 00¢ v 30INOdd

00¢

= 0GL
zls —
ZI8 oom_ I o
(@]
\ I > 1
-— o o o [- -] o o O /— s
S i ] S &
|
) _ >M VM
| O O
| P ] r
T _ \\Ar///(l. T
| \\\\x 3d07S
_ T 1:Z Ol SWJO04ANOD
~ &
A\ > N

NZ
Zo)

~— o0z

3did ANNOy¥VY JOOH

oGl

PLATE C52




404 GGO ONV ¥G O S3LVId 43S

IN3WN3OHO INIFS ONV SNOISNINIJ

d3INOIS30 OL 310N

"M TLSNOD

‘S'L'N

030 06 - ddid FTdILTINA

ah
6 NOILO3S

oGl

IVTI_AI
06t

S3dld 404 ¥3A0D
‘NN ww 00l NIVLINVA Ol
J34iN03Y JHIHM NMOHS SY
ONILOO4 wWw 00¢ V JAIAOYd

i N I YeY)
o]
oom‘ o1 & |
¥ _ &
— ° o o oo S o O N
(o)}
o | il X
A _ o
| o
|
) | P
- T~ 34078
~ @ 1:Z2 0L SWI04NOD
=
ey

Idid ONNOEY dOOH

TIVMAYIH J1340NOOD 8 ddAL

N
Q]
)
Lol
—
<
—J
T a.
NV 1d
[ -]
M
Qm,\
|
7 PU,I|||||.M ||||||| |“

‘GGO ANV ¥SO 'ON S3IVid NO NOi

IN3NIOHOANIFY ANV SNOISNIWIC!
404 SNOISNIWId 40 318V L1i
TIWMAV3IH 3L340NOD 33S!

:43NOIS30 0L J1ON

|

)

|

|||||||||||||||||||||||||||||||||||||||||||||||| ]

00¢

00¢ | 091

I




8
L Ldf TABLE OF DIMENSIONS
Og E.fi TYPE "A" AND '"B"

Ok | BAR
ZA QO G K X | H Y | W | size-
1 3000121 -- [ 300 710 | 810 | 300 | 710 | *10
2 L 250 w1270 X t 1270 X
3 N " " 1830 X x 1830 I
4 i " no 123901 ¢ n 12390 !

1 380015 -- | 300 | 800|690 | 460 | 980 *10
2 " 300 v 11490 N " 1660 X
3 " " w1 2170w no 12350 '
4 X z 128601 ¢ no 13040 '

1 4500181 -- | 3001890 | 760 | 610 [1240| =10
2 X 360 X 1700 X no 12050 '
3 " " " 2510 " no 12870 X
4 " 3 v 133301 ¢ v 15680 ‘
1160024 -- | 300 |1070| 910 | 910 j1770] *10
2 " 4 30 X 2110 n X 2810 "
3 " a X 3150 " e 13850 '
4 " " " 4190 " v 14900 X
1 {750(30") -- | 300 [1240 (107012202500 =10
2 | » 510 | « [2510] « 13570
3 " " 13780 ¢ no 14840 X
4 " X 5050 X 6110 X
1 1900(36')] -- 300 {14201122011520(2830] *13
2 X 580 v (12920 o v 14330 '
3 " " v 144200 ¢ v 15830 X
4 a . o 159201 ¢ v 17330 '

FOR CONCRETE PIPE - 90°
x - REINFORCING BARS AT 300 mm O.C.E.W.

CONCRETE HEADWALL

- SINGLE AND MULTIPLE PIPES

PLATE C54




U

L o TABLE OF DIMENSIONS

] TYPE "A" AND "B"

o <\

Z0o| 0O G | K X H | Y W | S5t
1 105042 | -- |300]| 1600 [1370]1830]| 3360 | #13
2 " 660 ¥ 35350 " X 5090 X
3 | - .| o | 5050 | | 6810 !
4 | w6780 |« | W | 8540 !
1 1200048 | -- | 380 1780 |1600]2130| 3890 | *13
2 Y 740 | 3730 " " 5850 L
3 | - | .« | 5690 | « | 7800 1
4 | |« | 7650 | « | « | 9760 !
1 [1350(54™)| -- | 380 1960 |1750|2440| 4420 | 13
2 | - 610 | « | 4190 | . | 6650 !
3 | o | W [ 430 | . | 8890 !
4 | - ] ] 8eso | o | .« 11130 !
111500060 | -- | 380 | 2130 |1910 |2740| 4950 | #13
2 " 910 " 4570 " X 7390 X
3 | - . | o [ 7010 | | 9830 !
4 | - o | w9450 | v | W 12 270
1 [1650(66")| -- |380| 2310 |2060|3050| 5480 | *16
2 | 940 | . | 4930 | . « | 8100 .
3 | - | w7540 | » o110 710 |
4 | | o Jwoweo] o | W 13 330
1 11800(72")| -- | 380 | 2490 |2210(3350| 6010 | =16
2 | v 970 | | 5280 | . .| 8800 ]
3 | o . | . | 8080 | o 11600 | o
4 | o o | v (w0870l v | o 14 390 o

CONCRETE HEADWALL
FOR CONCRETE PIPE - 90° - SINGLE AND MULTIPLE PIPES
~ - REINFORCING BARS AT 300 mm O.C.E.W. PLATE

C55




o
T VARIABLE Sle
Y
i T
[ ;%. X -
@)
CONSTRUCTION —____ 8@\ | 3
1O

___________________

\*13 TIE BARS, 900 mm LONG ©@ 460 mm
MAX. O.C. (REINFORCEMENT NOT
SHOWN FOR CLARITY)

PLAN
— REINFORCEMENT (SEE
0 NOTE) (TIE BARS NOT
S SHOWN FOR CLARITY)
T @ z. i J v % o O
A v \F v LQ‘
CONSTRUCTION ! o
JO[NT v (@]
. M)
2 P B
00| |

secTion /AN
L/

CURB GAP WITH PAD
N.T.S.

NOTE TO DESIGNER:
REINFORCEMENT TO BE 0.207 TIMES THE CROSS SECTIONAL AREA, EACH WAY.
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SANITARY MANHOLE NOTES:
1. CAST-IN-PLACE CONCRETE TO HAVE MINIMUM ULTIMATE
COMPRESSIVE STRENGTH OF 28 MPa AT 28 DAYS.

2. ALL LAPS AND EXTENSIONS OF REINFORCING BARS SHALL
BE 30 x DIAM. OF BARS MIN. EXCEPT AS OTHERWISE NOTED.

NOTES TO DESIGNER:

1. MANHOLE COVERS DESIGNATED "LIGHT" ARE FOR AREAS
SUBJECT TO RESIDENTIAL TRAFFIC OR LESS.

2. MANHOLE COVERS DESIGNATED "HEAVY" ARE FOR AREAS SUBJECT
TO TRAFFIC LOADS GREATER THAN RESIDENTIAL.

3. STEEL LADDER SHALL BE PROVIDED WHEN MANHOLE BECOMES
DEEPER THAN 3600 mm BELOW FINISHED GRADE. (SEE SPECS.)

4. GROUT WILL BE PLACED IN SANITARY SEWER MANHOLES
AS INDICATED ON THIS DRAWING. NOT REQUIRED IN STORM

SEWER MANHOLES.

5. DETAILS FOR CAST-IN-PLACE OPTION AND BOTH PRECAST
OPTIONS WILL BE INCLUDED IN ALL PROJECTS.

6. DETAILS OF DROP-TYPE CONNECTION MANHOLE WILL
BE INCLUDED AS APPLICABLE.

7. THE "NOTES FOR MANHOLE" ABOVE SHALL APPEAR
WITH THE MANHOLE DETAILS ON ALL PROJECTS.

SANITARY MANHOLE NOTES
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|
|
[3
!
AN
NN
I £ ARk
ONE| | [FLOOR ~
(o g iy
i CONCRETE
i ENCASEMENT
| 75 mm QUTSIDE
! OF BELL

i

SECTION /7
L/

760 /SEE PLATE C61FOR DETAILS NOT SHOWN

NOTE:

/ A REVERSE WYE BRANCH

MAY BE USED IN THE DROP
CONNECTION IN LIEU OF THE
STANDARD SHOWN IN DETAIL.

/PRE-CAST OPTION SHOWN
OTHER SIMILAR

45° OR 60°
WYE BRANCH
LJ
@ 1220 mm_DIAM. TAR PAPER
§ RING
< BRICK
> CEMENTED RGN L U4
IN PLACE— % &~ ][ . 3
VN vt v = l
e 1 £45° OR 30°
| T BEND
SLOPE CONCRETE L A
FLOOR FROM v @ ‘
SPRING LINE %I/-\ .=
ABOUT 10N 6 —1 S
- LS
I\/\ vi7 A
o { ¢ v P {
rcfj)\ v v / V'( v v | {
\*19 @ 300 mm E.W.
TYPICAL SECTION - DROP TYPE SEWER CONNECTION

N.T.S.
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NOTE:
PROVIDE ELECTRICALLY
SUPERVISED TAMPER
4 SWITCH

I

/ POST INDICATOR
GROUND LINE
| /

910 MIN.

! WEIEI 9 =
I ==

lIE

760 MIN.

Sonli (o

POST INDICATOR VALVE DETAIL
N.TS.
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150

ROUND CONCRETE COLLAR

o &
I

)

DE TAIL

*10 BAR ALL ARQUND
(W/ 150 mm LAP)

////,

B ?’I’/’/’/’/’/

WATER LINE

- VALVE BOX

N.T.S.
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BEARING AREA OF BLOCK IN SQUARE METERS

TFITTING | & |90 DEG.|45 DEG.]22Y-DEG. [ 11/4DEG.
| Sizes | ENo | BenD | BEND | “BEND | BEND|
150 (6™ | 0.33 0.50_ | 0.23 0.14 0.07
200 (81| 0.59 0.83 | 0.45 0.23 0.12
250 (10M)] _0.92 1,29 0.71 0.36 0.19
300 (12| 1.32 1.86 1.01 0.52 0.26

BEARING AREA 1KZUNDISTURBED EARTH
NEIL = ENENE
SEE TEHEE [EE =
—— . - hd - “ﬂ —
1= Y b W =]
=l d Em- L\ HB .. E
M f =
mg lE
=g G O Y L
POURED CONCRETE BLOCKS
BEARING AREA
IEIIEBIE PLACE DOUBLE LAYER OF TAR

PAPER BETWEEN CONCRETE
BLOCKING AND PLUG TO
PERMIT EASY REMOVAL
FOR FUTURE EXTENSION
OF WATER MAIN

NOTE TO DESIGNER:
AREAS BASED ON PIPE BURST PRESSURE OF

1.72 MPg
[ SOIL_BEARING PRESSURE | MUL TIPLIER |
50 kPg 2.0
75 kPa | 1.33
100 kPo 1.0
150 kPa 0.67

THRUST BLOCK DETAILS

N.T.S.
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TYPE SERVICE BOX

CAST IRON EXTENSION
[ /‘FINISHED GRADE

STEEL SERVICE TEE
FOR WELDING

& F SWING JOINT OUTLET
¢ 1

WELDING SADDLE

GAS MAN

TYPICAL GAS SERVICE CONNECTION
N.T.S.
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\ 1 /

15mm DIAMETER 123 5
50mm x 50mm
K B 4mm P 50mm x 50mm
4
] 4 /77
2/ Z)
o Z q
™~
! 4 4 dJ
O , ' . i}
s d q 3 mm
! T 4 o| ¢ THICK
d 4 a ]
VATI ™ ANCHOR
SECTION

DETAILS - INLET TUBES & REACTION BAFFLES

TUBE DIA., H R|D |d ClG
25 (1M 25150(20 (25 12
38 (14" 38[65]22]|32]12
50 (2") 501751253813
65 (2 Yo" [65]90]28]44]| 14
75 (3") 751100 32150 15

NOTES:

1. PROVIDE NUMBER AND SIZE OF TUBES AND BAFFLES
SO THAT THE VELOCITY OF FLOW THROUGH EACH
TUBE IS =~ 1.0 METER PER SECOND

2. A MINMUM OF 2 TUBES WILL BE PROVIDED.

3. TUBES SHALL BE EQUALLY SPACED ACROSS THE
SEPARATOR CHANNEL.

4, ALL DIMENSIONS ARE IN MILLIMETERS UNLESS
OTHERWISE SHOWN.

DETAILS - INLET TUBES & REACTION BAFFLES
(FOR OIL/WATER SEPARATORS)
N.T.S. PLATE C72
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MIN.
300mm

300mm [y
X

BENCH
=

MAXIMUM LENGTH (METER) OF SLOPE WITHOUT BENCHING CAN BE DE3TERMINED BY
FORMULA "Y = 45M - A/X " WHERE Y = HEIGHT OF CUT/FILL, X = SIDE SLOPE RATIO,
A = MAX. OVERLAND FLOW ABOVE SLOPE.

® MAXIMUM VERTICAL DROP OF 4.5M BEFORE BENCHING OR DIVERSION.

® BENCH WIDTH: WIDE ENOUGH FOR CONSTRUCTION AND MAINTENANCE EQUIPMENT

® MAX. REVERSE SLOPE OF BENCH: 5 1

® BENCH MINIMUM VERTICAL DEPTH: 300mm

® BENCH GRADIENT TO OUTLET: 1- 27

® MAXIMUM FLOW LENGTH OF BENCH: 250 METER

NOTE: IN THE EVENT THAT THE COMPUTED VALUE OF Y IS LESS THAN ZERO
SHEET FLOW SHALL BE INTERCEPTED WITHIN THE PAVED AREA OR AT THE
EDGE OF THE PAVED AREA.

ANALYSIS OF SLOPE EROSION DUE
10 SHEET FLOW
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APPENDI X B - CHAPTER |

DESI GN CHECKLI ST - ClIVIL

CIVIL This checklist lists many inportant itens required
for clear and conplete plans, specifications, and design
analysis. It is not intended to be a conprehensive |ist of
project site devel opment itens required to conpletely check
proj ect docunents.

1.0 General:

1.1 In the early stages of the design, assure that the
scope of work clearly defines all site devel opnent itens

i ncludi ng, denolition, security requirenents, site |ayout,
gradi ng, stormdrainage, utilities, trufing and | andscapi ng
work for the facility. Request additional information from
district Technical Leader as needed to clarify project

requi renents.

1.2 Provide conplete | egends.
1.3 Include a north arrow and bar scale on all site plans.

2.0 Project Locati on Map:

2.1 ldentify project site and indicate contractor's access
and/ or haul route(s).

2.2 Show waste and borrow areas when | ocated on Gover nnment
controll ed property. Assure coordination with specifications
sections. \When waste and/ or borrow areas are not avail able
on Government property, add a note that the contractor shall
provi de these areas at his own expense and responsibility.

3.0 Denmplition Plan:

3.1 Provide sufficient data to describe itens to be renoved
such as fence types and heights and pavenent types and
t hi ckness.

3.2 For itenms to be partially renoved, provide dinmensions

to define limts of renoval, and coordinate linmts of
existing work to remain with imts of construction.

I -B- 1



3.3 Coordinate with utility plans, and show underground
utility lines with types and sizes indicated to be renoved
on plans. Cap at mains when within new construction areas.
For clarity utility denolition may be shown on utility

pl ans.



4.0 Layout Pl an:

4.1 Provide adequate horizontal controls to | ocate and

| ayout all new project features. Horizontal controls shal
be by dinmensions to identifiable physical features or by
coordi nates. If coordinates are used, at |east two known
poi nts shall be referenced.

4.2 ldentify type(s) of all new surfacing and all existing
pavi ng that adjoins new project paving.

4.3 Provide cross-references by conventional systemto
details and sections found el sewhere in the draw ngs.

5.0 G ading Plan:

5.1 Provide |location and el evation of at |east two project
benchmar ks.

5.2 Assure that all grade changes are defined by spot
el evati ons.

5.3 Assure that grading criteria given in the AEIMis
conplied with. Particular attention should be given to such
items as the differential between finished floor elevations
and adj acent outside finished grade, m ni num and nmaxi mum
grades in turfed and paved areas, and handicap criteria.

5.4 Indicate approximte grading limts.

6.0 Joint Pattern Pl an:

6.1 Provide a |layout plan of the concrete paving joint
pattern. Show di mensions of the paving slabs and clearly
differentiate between the different types of joints.

6.2 Provide spot elevations at ends of construction joints,
and at all other breaks in grade to facilitate form setting
and subgrade preparation. (Note: Contours and spot

el evations on the grading plan are not sufficient vertical
control for concrete paving.)

6.3 Include a legend to identify the different types of
joints and paving.



7.0 Utility Pl an:

7.1 Include a note that |ocations shown for existing
underground utility lines are approximte, and the
contractor shall verify their exact |ocation prior to
commencenent of any trenching or excavation operations.

7.2 Provide post indicator valve on water line serving fire
sprinklers. Assure post indicators are |located in
accordance with NFPA 24.

7.3 Assure that building is protected by at least 2 fire
hydrants within 107 nmeters (350 feet) of the building.

7.4 Provide sufficient nunber of valves on water and gas
lines to facilitate constructi on and mai ntenance. Provide
nmeters as required.

7.5 Coordinate utility plan with nmechani cal plan for
utility connection points.

7.6 Provide thrust block details for water |lines 152 mm (6-
i nches) and | arger.

7.7 Assure that oil-water separators are properly sized and
designed for the type of treatnment required.

7.8 For aircraft hangars protected by AFFF Deluge Fire
Systens, assure that discharge fromfloor drains is disposed
of in accordance w th NFPA 4009.

80 Profiles:

8.1 Provide centerline profiles of all new streets and
access roads. Indicate all new and existing utility
crossings. Assure vertical curves are used for grade
changes in excess of 1%

8.2 Provide profiles for all new gravity drain |ines such
as sanitary sewer, industrial waste |lines and stormdrain
l'ines.

8.3 Include profiles of |lengthy pressure |ines where
frequent conflicts are encountered with intersecting utility
l'ines.



9.0 Details:

9.1 Assure that all details are properly cross-referenced
with the appropriate plans.

9.2 Assure that details are provided for all pavenent
juncture conditions and joints in accordance with the AEI M
and referenced criteria.

9.3 Where new construction requires renoval and repl acenent
of existing pavenent, include applicable details for
pavenment renoval and replacenent in accordance with details
shown in the AEIM and referenced criteria. Assure that
these details are coordinated with the specifications.

10.0 Design Anal ysi s:

10.1 Provide calculations for sizing of all new utility
i nes.

10.2 Provide calculations for determ nation of storm runoff
and sizing of storm drainage system

10.3 Discuss rationale for design of all new features.

10.4 Discuss any deviations fromcriteria or standard
practice and any wai vers granted, pending or needed.

10.5 List any additional information or criteria needed to
conplete the design

11.0 Specifications:

11.1 Coordinate drawings with the specifications to ensure
that no conflicts exist between the draw ngs and
speci fications.

11.2 Ensure that coordination is effected between cross-
referenced sections within the specifications.

11.3 Coordinate with other technical disciplines to prevent
inter-disciplinary conflicts, e.g. concrete strength
requirements in Division Il specifications should match
requirenents in Division Il concrete specifications.



11.4 Assure that submittal registers are included and
edited for Governnment Approval "GA" and For Information Only
"FIO" submttal.
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CHAPTER |11
ARCHI TECTURAL
1. GENERAL.

1.1 Purpose. The purpose of this chapter is to provide
regi onal architectural design guidance to design agents for
construction in the Sout hwestern Division (CESVD).

1.2 Application. These instructions apply to CESVD,
District Ofices, and design agents w thin CESVD.

1.2.1 Metrication. The nmetric units used are the

| nternational Systemof Units (SI) adopted by the U S.
Governnment as described in Chapter |, paragraphs 3. and
4.2.1.

1.2.1.1 Masonry. Concrete masonry units (CMJ) and cl ay
brick manufactured to nmetric standards are not readily
avai l able in the Sout hwestern Division. New facilities are
typically dinmensioned in netric units that are nodular with
hard metric masonry products. |In accordance with P.L. 104-
289 the Contractor may use soft nmetric CMJ and bri ck,

equi val ent to Standard English inch-pound (I1-P) units system
CMJ and brick during construction. Plans and specifications
shoul d make the Contractor responsible for changes in

rei nforcenent detailed on P&S and all costs associated with
use of CMJU manufactured to I-P units.

1.3 Architectural Design Policy.
1.3.1 Reference:

ER 1110- 345-100. Design Policy For Mlitary
Constructi on.

Tl 800-01. Design Criteria.

Mlitary Handbook M L-HDBK 1190.

ETL 1110-3-491. Sustainable Design of Mlitary

Facilities.
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1.3.2 Medical Facilities are considered special projects
requiring review and approval by higher authority. Design
criteria for nedical facilities are:

Mlitary Handbook M L-HDBK 1190 and M L-HDBK 1191

1.3.3 Famly Housing is considered a special project
category requiring review and approval by higher authority.
Refer to:

ER 1110-3-104, Fam |y Housi ng Design
Tl 800-01, Design Criteria (Appendix F, Famly
Housi ng
Facilities).
Tl 801-02, Fami |y Housing
Proj ect Engi neering Instructions

1.4 Special Instructions. Appendix Ato the A-E contract
and design criteria enphasize significant itens directly
pertinent to the project or which require special attention
for design quality and review coordi nation. Essenti al
architectural instructions follow

1.4.1 Design Criteria. Ref er ence:

Tl 800-01, Design Criteria.
M L- HDBK 1190.

1.4.1.1 Functional Criteria. Using Services are normally
responsi ble for initiating program docunents and functi onal
design criteria for a project.

1.4.1.2 Economc Criteria consists of the progranmed anount
(PA) and the Scope. It is incunmbent on all project
personnel to design the project within these tandem
[imtations.

1.4.1.3 Environnental Criteria. A conprehensive
under st andi ng of the program and environnental conditions
for the project by the designer are critical to achieving
hi gh quality design. Therefore the designer will review the
above references together with program docunents to assure
that sufficient environnmental data are available at the
concl usion of pre-design or site conferences to initiate
desi gn.
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1.4.1.4 Conprehensive Design. Since variable |Ievels of
pl anni ng and design are provided with program docunents

i ncluding site adapted docunments, it is inmportant to

eval uate each category of criteria to assure a bal anced
design response. The architectural design therefore

i ncludes requirements for conprehensive anal ysis of master
pl an/ future expansi on, visual features, accessibility,
spatial conposition, energy conservation, functional

organi zation, |life safety, building systens, material s,
equi pnment and econom c justification.

1.4.2 Space Allocations. Reference Tl 800-01, Chapter 5,
and M L-HDBK 1190 provides basic space provisions for
various types of facilities. Additionally space allocations
are established by functional needs of individual projects.
As an economic limtation, designers are required to keep
the design within authorized scope. In relationship to
national standards, Division projects average lower in unit
costs but slightly above scope |limtations due to increased
space needs for air conditioning equiprment and insul at ed
masonry wall systens. It is therefore inportant to confirm
net and gross spaces included or excluded from scope at the
predesi gn conference and to assure adequate space for
nmechani cal equi prent. When minor variations in scope within
flexibility limts authorized by the using agency could
affect overall design and econom c benefits (e.g., nodular
design), the designer will cite the adjustnments and basis
therefore in the earliest design anal yses submttal for
Usi ng Service coordi nation and approval .

1.4.3 Energy Conservation is essential to obtaining design
quality. Evaluation of orientation, infiltration, anount of
gl azing, solar shading and rejection will be perfornmed in
conceptual stages and include the follow ng areas of

i nvestigation.

1.4.3.1 Reference:

Tl 800-01, Design Criteria.
M L HDBK 1190.

1.4.3.2 Passive Solar Design is a definite and conti nui ng
means of achieving energy savings over the life of

i ndividual facilities. Therefore, an explicit effort shal
be made to evaluate the solar design conditions for building
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sites and facilities, establishing effective orientation of
facilities and fenestration for energy efficiency. Normal
orientations south to southeast which achieve quick warm up
in winter and maxi num ventilation through cooling periods
have proven beneficial in the southwest region. Were
practical, to mnimze sumer solar heat | oad, maxim ze

wi nter heat gain and take advantage of natural convective
cooling in the sumer, the |longer side of the building
should face within 15 degrees of true south. Due to the
need for maxi mum ventilation for cooling in nost areas,
earth bernms have limted application, except in areas where
evaporative cooling is utilized or where sheltering is
desirable for high wi nd protection.

1.4.3.3 Active Solar Design shall be as directed in the
project criteria and A-E contract.

1.4.3.4 Daylighting and Ventilation are essential for nost
construction acconplished within CESWD to neet m ni num
bui | di ng code requirenments for habitable spaces, fire access
and energy conservation. Daylighting will be an integral

el ement for architectural design and provided for
domciliary, office/adm nistrative spaces and waiting or
public area as appropriate. It is also recommended for
restroonm | ocker spaces. Operable wi ndows will be used

unl ess the using agency specifically requests fixed-gl ass,
non-operable [ights. Wndow ess structures are not
recommended where personnel | oads are high or as a basis for
energy conservation. Additional criteria for Wndow Systens
are cited bel ow

1.4.3.5 Energy Inpact. Pursuant to references except for

| ocati ons having nore than 4,000 heating-degree days, glazed
area will be based upon no nore than 15 percent of the total
peri pheral wall surface area floor-to-floor or floor to
horizontally intersecting line of insulation above unless

ot herwi se shown beneficial by the Design Analysis. W ndow
and opening sizes will nmeet m ninmum provisions of the Life
Safety Code and in case of conflict with energy conservation
criteria, the Life Safety Code shall govern.

1.4.3.6 Skylights will be double glazed for al
air-conditioned facilities for energy conservation.

1.4.3.7 Solar Screening or Shading to reduce cooling | oads
in the southwest will be enployed in accordance with
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ref erences above. The basis for the solar screening or
shading will be shown in the architectural and nechani cal
desi gn anal ysi s.

1.5 Life Safety/ Security.
1.5.1 Reference:

National Fire Protection Code (NFPA).
I nternational Building Code (IBC).
Tl 800-01, Design Criteria.
M L- HDBK- | 008C, Fire Protection for Facilities.
EC 1110-1-94, Classification of Type of Construction.
M L- HDBK 1190.
UFC 1-200- 01, DoD Design: General Building
Requi rement s.
UFC 4-010-01, DoD M ninum Antiterrorism Standards For
Bui | di ngs.
UFC 4-010-02, DoD Security Engi neering Manual .
UFC 4-010-10, DoD M nimum Antiterrorism Standof f
Di stances For Buil di ngs.

1.5.2 Building Codes. Conpliance with mninumlife Safety
(N.F.P.A. No. 101) and fire protection codes cited by above
references is mandatory. If deviations fromcriteria or
codes are required, they nust be approved and fully
docunment ed and reported in conformance to ER I|10-345-100.
Conpliance with | ocal building codes is not nmandatory on
mlitary installations; however, conpliance is recommended
as applicable to the project.

1.5.3 Fire Protection Design Construction Classification.
The designer is technically responsible to properly classify
project facilities for fire protection purposes and to
devel op the functional layout criteria into a plan that wll
meet mnimumcriteria cited above. Construction
classifications and functional |ayouts issued as project
criteria in programdocunents are essentially budgeting data
and require analysis and confirmation. This is particularly
i nportant where buildings may have nultiple occupancy
classifications and hazardous spaces. The IBC and M L- HDBK
1008/ C will be utilized for area and space |imtations
relating to fire classification. For guidance on
partitioning, refer to NFPA 220.
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1.5.4 Fire Plan(s) will be devel oped at the earliest stages
of design. Fire protection plans will be shown in concept
or project definition docunments. Plans will identify all
hori zontal and vertical fire separations by hourly rate and
show all fire fighting access, sprinkled areas, exit
conditions and di stances. Portable fire extinguishers wll
be furnished and installed by the using service as

Gover nnent Furni shed Equi pment. In facilities where
appearance i s inmportant, extinguisher cabinets nmay be
provided, and will be |ocated in accordance w th NFPA
Standard 10. The designer will show location of all fire
extingui shers on Final Plans for a conpliance check by the
Using Service Fire Marshal. Careful coordination of fina
pl ans will be made between disciplines to elimnate
conflicts and assure adequate | ocation and cl earance for

pi ping, sprinklers, fire danpers and alarns and that all

drawi ngs and specification itens are consistent. Fire
Pl an(s) with conpl ete supporting design analysis are
required for final design submttal. See Chapter |X, Part

2, Chapter 7 of the AEIM for additional requirenents.

1.5.5 Barrier Free Design. Ref er ence:

Tl 800-01, Design Criteria.
M L- HDBK 1190, Chapter 1.
Uni form Federal Accessibility Standards (UFAS)
American with Disabilities Act
Accessi bility Guidelines (ADAAG

The Using Service normally determ nes the applicable design
of special features for the physically handi capped based on
references. Mninmal access is usually recomended for
consideration at initial stages of design as nmany of the
provi sions inmprove ordinary use of the site and facilities
with negligible cost inpact. Full conpliance with UFAS and
ADAAG is required for nedical facilities unless a waiver is
obt ai ned from ASD(FM & P). References present uniform
standards for the design, construction, and alteration of
bui | di ngs so that physically handi capped persons will have
ready access to and use themin accordance with TI 800-01.
Mlitary Program docunents will establish the nunber of

abl e- bodi ed personnel using a facility and the required
accessibility to the physically handi capped. The project
design analysis will confirmrequirenents of the using
service and Tl 800-01 and descri be the extent of
accessibility provided.
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1.5.6 OSHA (COccupational Health and Safety Act) conpliance
is required in accordance with the TI 800-01 and Genera

Saf ety Requirenments Manual EM 385-1-1. OSHA standards
pertinent to building design and construction are descri bed
in OSHA publication No. 2207, "Construction Standards,"”

avail able fromthe Government Printing Office, or |ocal OSHA
Area Offices.

Lead Based Paint and Asbestos Surveys are routinely required
for demolition and renovation projects and are typically the
responsibility of the using agency.

1.5.7 Security neasures for design will be determ ned by
the Using Service and set forth in project criteria.

Careful differentiation shall be nade between fire and
crimnal, terrorist or subversive requirenents. Refer to TM
5-853-1, TM 5-853-2, and TM 5-853-3.

1.6 Acoustical Design
1.6.1 Reference:

TM 5- 805-4, Noise and Vibration Control.
AFM | 9-10, Planning in the Noise Environment.
UFC 1-200-01, Design: General Building requirenents.

1.6.2 External Sound Control. Exterior noise sources wll
be determ ned and described in the concept of early
prelimnary site planning analysis. Sound pressure |levels
of sound sources affecting the design will be coordinated
with the Using Service and set forth in the analysis with
correl ated sound transm ssion control neasures, such as
bui | di ng set backs, sound barriers, building configuration
and orientation. On Air Force projects and Arny projects

| ocated near airfields, the designer will use the published
day- ni ght average sound | evel (LDN value) at the site as the
anmbi ent outside noise |level in decibels.

1.6.3 Internal Sound Control will be determ ned and
described in the concept or early prelimnary architectural
desi gn analysis. The design sound pressure |evels for
operational equi pnmrent and nmechanical /el ectrical building
equi pmrent and sound reduction requirenents for privacy
and/ or security will be coordinated with the Using Service
and set forth in the analysis. The architectural analysis
will establish the sound transm ssion classification for the
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exterior wall, interior partitions, roof and ceiling systens
as applicable and shall conmply with the m ninmuns given in
UFC 1-200-01.

1.7 Design Docunents
1.7.1 Drawings. Refer to the Drafting Chapter
1.7.1.1 Reference:

Al E/ C CADD St andar ds

ER I'I'1 0-345-700, Design Analysis, Draw ngs and
Speci ficati ons.

CESWD- AEI M Chapter VIII1 - Draw ngs

1.7.1.2 Architectural, Format, Legend Synbols and
Abbrevi ati ons recommended are referenced in CESWD AEI M
Drawi ngs Chapter VIII.

1.7.1.3 Standard Details devel oped for repetitive design
conditions are normally furnished for incorporation into the
contract docunments. These details are proven for regional
desi gn conditions but may require adjustnent or om ssion of
options to fit the project design. For Standard Details
exanpl e sheets avail able, refer to CESWD AEI M Dr awi ngs
Chapter.

1.7.1.4 Photographs. The use of photographs on draw ngs to
depict existing site conditions and/or existing conditions
in building rehab projects is encouraged. Specific
procedures are described by contract instructions.

1.7.1.5 Generic CADD Details. Copies of computer aided
design and drafting details are available fromthe CADD
Details Library on a CD-ROM or downl oaded fromthe internet
web at http://tsc.wes.arnmy.m |/ Products/cadd _detail s/

CADD/ GI' S Technol ogy Center

USACE Wat er ways Experinent Station
3909 Halls Ferry Rd.

Vi cksburg, M ssissippi 39180-6199

These standards are devel oped and proven for repetitive

desi gn but require adjustnent or om ssion of options for
regi onal and project design conditions.
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1.7.2 Specifications.

1.7.2.1 Reference:

ER 1110-1-855, Specifications.
AElI M Chapter VII - Specifications.

1.7.2.2 Architectural Specifications will be based on CFGS
Gui de Specifications in accordance with above references as
applicable. Mst of these specifications carry materi al
options for maxi mum conpetition. Wen these materi al
options are unsuitable to neet project criteria, this manua
or |ocal design conditions, they will be omtted. However,
maxi mum conpetition is to be maintained with reasonabl e
specification options that will assure a quality project.

1.7.2.3 New Products or materials not covered by the Guide
Specifications will be investigated and specified to assure
reasonabl e conpetition and quality. New products and

i nnovative construction should be proven on snaller or pilot
projects before acceptance for high cost el enents of
construction.

1.7.2.4 Coordination between designers and specification
writers will maintain consistent term nology and assurance
t hat reproduced specifications are concise and directly
applicable to the individual project in order to facilitate
construction control and avoid contractor clainms. "Notes"
included in each Guide Specification will be given careful
consi deration during preparation of the design and

drawi ngs. Many criteria itens of significance to the

desi gner are included in these notes for specific design

el ement s.

1.7.3 Design Anal ysis.

1.7.3.1 Reference:

ER I'I'I 0-345-700, Design Analysis, Draw ngs and
Speci fications.
AElI M Chapt er | X-Desi gn Anal ysi s.

1.7.3.2 Architectural Design Analyses are required at each
desi gn stage in accordance with above references including

initial sketch submttals as designer confirmation and

expl anation of the basis for drawi ng presentations and for
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review and project record purposes. The initial design
anal ysis may be brief subjective explanations based on
experience and avail able environnental criteria. As the
design is devel oped, design analysis should be progressively
obj ective with supporting analytical and engi neering bases
to confirmoriginal subjective determ nations. It is
increasingly inportant to avoid descriptive bases and

i ncorporate sufficient environmental conditions and
techni cal bases for site and facility design, including
guantitative data for space all ocations, energy
conservation, acoustical design and life safety in order to
provi de an objective basis for evaluation and record.

1.7.3.3 Sunmary Format. A detailed format for the
architectural design analysis is shown in Chapter |IX

1.8 Design Subnmittals requirements are cited in Chapter X,
A-E Contract Appendix "A", the Design Instructions and
di scussed in the Predesign Conference.

1.8.1 Interior Design.

1.8.1.1 Reference:

ETL 90-7 Air Force Interior Design Policy

DG I110-345-122 Design Cuide for Interiors.

ER 1110-345-122 Interior Design.

Chi ef of Engineers Initiative on Interior Design,
20 April 1988.

1.8.1.2 Scope of Interior Design. Interior design wll be
provi ded for both new and noderni zation projects in
accordance with cited references and as funded by either
mlitary construction appropriations (MCA) or

non- appropriated funds (MCF). Preparation of interior
design will coincide with the project design process and
include interior design analysis as outlined in the Design
Anal ysis Chapter. Refer also to paragraphs 9 (finishes), 10
(specialties) and 12 (furnishings) of these architectural
design instructions. During the project

engi neeri ng/ concept/project definition design phase, those

responsible for interior design will nmeet with
representatives of the Using Service to confirminterior
design criteria. Interior design is divided into two types

of service as outlined bel ow
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1.8.1.3 Building Related/ Structural Interior Design (SID)
service includes basic space planning and acconmodati on of
furni shings and equi pment within the building. This service
entails design and selection of itens built-in or part of

t he buil ding construction such as interior finishes and

col ors, shades or blinds, graphics, signage and decorative
lighting. This service will be provided as an integral part
of project design and will include:

Proj ect Engi neeri ng/ Concept/Project Definition/Primry
Subm ttals.

- Interior Layout/Furniture Footprints at 1:100 to
1: 50 scale using standard furniture sizes to assure adequacy
of functional space and cl earance for public and repetitive
spaces.

-  Finish and Col or Schedules to identify general
finishes, colors and textures.

- Interior Design Analysis providing design
obj ectives and basis for functional |ayout and materi al
sel ecti ons.

- Sanpl e/ Col or Boards with proposed structural
finish materials will be coordinated or coded with
Fi ni sh/ Col or/ Graphi cs

Schedul es showi ng manufacturers nane and product nunber for
speci al designations. Initial carpet selections and wall
finishes will be submtted sinmultaneously. Size sanples to
show true color, pattern and texture. Submttals wl
conprise five (5) originals with sanple chi ps nounted on
card stock and bound in three (3) ring notebooks. Place
title in lower right hand corner.

Fi nal Design Subnmittals. Conplete contract docunments as
outlined above including built-in details, graphics,

si gnage, decorative lighting, and equipnment colors. Submt
two originals-one master set and one for field construction.

1.8.1.4 Furniture Rel ated/ Conprehensive Interior Design
(CI D) includes the space planning and design, selection,

col or coordination and arrangenent of interiors and buil ding
mat erial finishes, furniture and equi pnment provi ded or
procured separately fromthe construction contract. This
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service entails design and preparation of procurenment
docunments for itenms detached fromthe buil ding such as
furniture, draperies, rugs, novable planters, and art work.
The service, when requested by the using agency, will be
provi ded as an extension of project design for devel opnent
during the construction phase to include:

Prelimnary Subnmttal

- Title Sheet and | ndex.

-  Updated Building Related/ Structural Design with
corrections/adj ust nent recomendati ons.

- Interior Design Analysis
(See Format in Design Analysis Chapter)

- Interior Layout/Furniture Footprint to show
proposed furnishings and equi pnent placenent.

- Furniture/Furnishing Illustration Sheets.

- Cost Estimte.

- Submittal Matrix.

Final Subm ttals.

- Conpl eted docunents as above. Corrected finals
w il be submtted after confirmation of contractor finish
mat eri al s.

- Furniture Oder Fornms/Bills of Materials with
sufficient descriptive information for governnment
procur enent
of furniture and furnishings.

- Specifications.

- Mintenance CGuide that includes housekeeping
gui del i nes for product mai ntenance based on current industry
met hods and technol ogy will be prepared and/ or coordi nated
and obtai ned through specification requirenents.

1.8.1.5 Brochures. The above submttals will be provided
in AA netric, 210 x 297 mm si ze, hard-cover brochures with
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operable multi-ring binders. Brochures will be identified
with project nane and | ocation. Fold-outs, A3 netric, 297 X
420 mm si ze, should be used as needed for legibility. The
foll owing reproductions will be provided as necessary or
required to illustrate significant interior design features:

- Sketch Reproductions in black and white.

- Col or Photos of color renderings 200mm x 250nm
(8" x 10") size.

-  Color reproductions of reconmended interior
graphics/ art-work such as nmurals, pictures and ot her
wal | - hung art.

-  Reproduction of reduced sketches as determ ned by
interior designers.

1.9 Building Systens, Mterials and Equi pment.
1.9.1 Reference:

Tl 800-01, Design Criteria.
M L- HDBK 1190.

1.9.2 Building Systens _and Assenblies or mmjor conponents
whi ch meet project criteria and regional design conditions
wi |l be evaluated on the basis of constructability, econony
and mai ntenance. Floor, roof and wall assenblies wll be
designed with stock conmponents subject to maxi num
conpetition as cited by HQUSACE Cui de Specifications.
Modul ar systens will be utilized where slight variables in
scope or structural framng systenms will satisfy function
and benefit economy of construction.

1.9.3 Building Hei ghts and Vertical Clearances:

1.9.3.1 Gound floor elevation will be carefully
coordinated with civil design and will normally be
establ i shed at 300mm above finished grade. For smal
structures, famly housing and shop buildings with adjacent
pavi ng, ground floor elevation my be set at 200mm above
finished grade. The finished grade will be sloped at 5
percent for the first 3 neter away from the buil ding.
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1.9.3.2 Gound floor to ceiling height on nulti-story

buil dings will be set approxi mtely 600nm hi gher on average
t han upper-floor to ceiling levels, and as required to
establish proper building scale.

1.9.3.3 Floor to ceiling heights will in no case be |ess
t han 2290nm cl ear di stance. Where a finished ceiling is
required, it will be applied as near to structural fram ng
menbers as practicable. Duct-work will be placed through

open fram ng nenbers or below the finished ceiling and
furred in within finished spaces to m nimze height. When
consistent with fire codes, duct-work should be placed over
corridors or at intersections of walls and ceilings where
reduced ceiling height is practical. The designer wll
integrate the various building systens affecting building
hei ght for overall econony and explain any unusual hei ght
al l owmances in the design anal ysis.

1.9.4 Design Coordination involving major conmponents
interface such as exposed structural fram ng,

control /expansion joints, plunbing and sprinkler systens,
conveyor, exhaust and lighting systens is inportant for
architectural control of the facility design and to m nim ze
construction nodification cost. Therefore, the A-E will
nake an interdisciplinary review utilizing overlays as
necessary to check increnental design submttals.

1.9.5 Reflected Ceiling Plan. A reflected ceiling plan
will be provided for all new ceilings to ensure coordination
of mechanical, electrical, expansion joints, grid patterns,
and sprinklers.

1.9.6 Materials and Equi pnent Selection will be nade in
accordance with project criteria and | ocal design conditions
for practical maintenance perfornmed by the Using Service.
Options listed in the CEGS CGuide Specifications will be

i ncluded when they are appropriate to regional or project
design conditions. Special accent finishes may be utilized
for public focal points and entries. Selections and options
for color and finish of exposed-to-view nmetal itenms such as
roofing, flashing, wi ndow and door and equi pnent finishes
will be architecturally coordinated. The follow ng
paragraphs are aligned with Construction Specifications
(Csl) format and provide detail guidance:

2. SITE DESI GN:
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2.1 References:

Tl 800-01, Design Criteria.

M L- HDBK 1190.

I nstallation Design Guide (IDG

TM 5-803-14, Site Planning and Design.

TM 5-853-1, Security Engineering, Project Devel opnent.

TM 5-853-2, Security Engineering, Concept Design.

TM 5-853-3, Security Engi neering, Final Design.

ETL 111-3-491, Sustainable Design of Mlitary
Facilities.

2.2 Project Site Design based on actual site conditions and
conprehensi ve functional, econom c and environnent al
criteria is critical to achieving a high quality project.
The above references will be thoroughly reviewed to assure
that site, security design basis threat, and environnental
criteria are sufficiently conplete at the conclusion of the
Predesign or Site Conference to initiate project design.
Since variable levels of site planning are provided by
master plans and programcriteria, it is inportant to note
that the A-E is responsible for the Project Site Design

unl ess otherwi se directed. Therefore the site design
analysis will be architecturally conprehensive including:

Master Plan Interface

Site Utilization

Site Organi zation and Circul ati on

Facility Locations and Massing

- Facility Orientation

- Clearances and Life Safety

- Design Basis Threat(s) and Level (s) of Protection

Desi gn and specifications will be carefully coordinated to
assure the optimal visual setting and appearance of
facilities. The overall design should enhance the natural
character of the site and m nim ze environnental inpact and
di stractions fromutility services and ot her project

el ements. For additional guidance refer to the Civil
Chapter.

2.3 Landscape Design will be an integral part of the

Project Site Design frominitial design stages avoiding
| atent cosnetic devel opnent. Landscape design for erosion
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control is mandatory and basic to the construction contract.
Qut si de space and features including finish surfaces, site
furni shings, |andscape accessories, signage and fencing wl

be integrally devel oped for each project. Landscape design
will essentially be based on Energy Conservation anal ysis
and maxi m ze use of indigenous vegetation. Installation

Desi gn CGuides (1 DG provide approved plant |lists. The scope
of conplete | andscaping is often affected by construction
cost reductions, so contract docunments will be devel oped to
facilitate options for contract award and future conpl eti on.
For additional guidance on turf and | andscaping refer to
chapter I, Civil.

2.4 Security Engineering Design requirenments will be an
integral part of the project site design fromthe initial
desi gn stages. For additional guidance on site security
design see Chapter 11, Civil and Chapter 1X, Design

Anal ysi s.

3. CONCRETE:
3.1 Foundation Details.

3.1.1 Exposed Foundations are recomended for one-story
bui I di ngs on substantially |evel sites. Foundations should
be exposed a m ni nrum of 200mm m ni rum and chanf ered or

ot herwi se detailed on publicly exposed buildings. A weather
sill step will be provided in the foundation of buildings
desi gned for non-arid areas consisting of a m ni mum standard
brick course step below the finished floor elevation with
weep holes at cavity walls in accordance with guide
specifications. Where wall siding is used, extend siding
50mm over grade beam and maintain m ni mum 150mm above

fini shed grade.

3.1.2 Conceal ed Foundations are recomended for buil dings
on sloping sites and for nmulti-story buildings and are
normally required for Air Force structures pursuant to ML-
HDBK 1190. For buildings with conceal ed foundati ons,
reconmend masonry be stepped a m ni num of one standard brick
course below grade |lines of foundation. Wep holes in
cavity walls should be set two bricks courses above finish
grade. The space in back of

t he facing bel ow the weep holes and finished floor line wll
be filled with nortar and sl oped to drain.
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3.1.3 Perineter insulation will be provided in accordance
with ML-HDBK 1190 for Air Force projects and in accordance
with UFC 1-200-01 and Tl 800-01 guidance for other projects.

3.1.4 Crawl Space Criteria:

3.1.4.1 Provision of crawl space will be Ilimted to dental
clinics, institutional portions of nedical facilities as
required for servicing utilities, kitchen areas of dining
facilities, and other spaces where utilities beneath first

floor are nunmerous. Crawl space will be provided only where
required to service utilities unless reduction of required
fill offsets cost of craw space. Crawl spaces nay al so be

econom cal in areas of expansive soils. For requirenents,
refer SWD-AEIM to Structural Chapter.

3.1.4.2 Height will be adequate to facilitate form
construction and renoval by the contractor. A m ninum
cl earance of 1.2 meter between ground and under fl oor
surface and 460mm m ni nrum bet ween ground and | owest
structural fram ng nmenbers should be nmintai ned.

3.1.4.3 Access will be provided by a m ni num of two
internal entry points, one preferably fromthe mechani cal
room

3.1.4.4 Ventilation will consist of a m nimm of four vents
pl aced hi gh near corners of the foundation for cross
ventilation. Vents wll have sufficient opening to neet

requirements of ML-HDBK 1190 for Air Force projects and
ASHRAE Handbook of Fundanentals, Chapter 23, for other
projects. Vents nmay be placed on one side of the building
in the crawl space if mechanically exhausted fromthe
opposite side. Fixed vents will be specified. Specify
non-ferrous vents with non-ferrous screens and hardware

cl ot h.

3.1.4.5 Electrical provisions will consist of one or nore
porcel ain base lights switched at point of entry and
groundi ng type receptacles as required. Receptacles wll
have ground-fault protection.

3.1.4.6 Non-accessible Under-fl oor Space for supported
floors, where crawm spaces are not required to service
utilities, use precast concrete over 150nm voi ds or

[1-17



pour ed-i n-pl ace concrete over 150mm cardboard carton forns.
These spaces are not required to be ventilated or insul ated.

3.2 Architectural Concrete Wall Systens are conposed of a
specialized air entrained concrete with | ow slunp and high
aggregate ratio requiring close attention to design and
construction procedures as foll ows:

3.2.1 References:

Architectural Precast Concrete by Precast/Prestressed
Concrete Institute, 2" edition, 1989.

CGui de Specification, CFGS-03330, Cast-In-Place
Archi tectural Concrete.

Gui de Specification CFGS-03413, Precast Architectural
Concrete

Anmerican Concrete Institute Publications 315 and 318.

3.2.2 Construction Systens utilizing architectural concrete
are basically cast-in-place, precast and tilt-up
construction. These systens have variable quality and
econom c interrelationships as described below that require
system anal ysis before selection for:

Proj ect Type

Si ze of Panel

Locati on and Transport
Type of Insulation
Level of Finish Quality

3.2.3 Cast-in-place systens are advantageous for renote
project |locations and require a high degree of detailing and
specified field control for form ng and fi ni shing.

3.2.4 Precast systens are advantageous for general building
construction where factory controlled curing can be utilized
to achi eve cl ose tolerance, m ni num war page and a uni form
hi gh quality finish.

3.2.5 Tilt-up systens are advantageous where site-casting
and repetitive formng can affect econom c benefits.

3.3 Material selection should be based upon proven design
nm xes and correlated with the skill of avail able concrete
contractors. Aggregates will be specified within an
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econom cal distance of the project and in sufficient stock
for future construction.

3.4 Finishes will be selected which are econonmically
reasonabl e and which can be practically achieved with

uni formquality through the available field supervision.

Ref erences above provide a nunber of acceptable finishes for

selection that will be established as foll ows:
3.4.1 Textures will be correlated to the scale and vi sual
di stance to the construction. Basically, sack rubbed, |ight

abrasi ve sand-bl ast or vertically brushed types of finishes
are recommended, both for econony and to facilitate clean-up
of laitance, efflorescence and formrel ease agents. Exposed
aggregate and heavier sand bl asted finishes are nore
expensive, generally require gap-graded m xes and are
suitable for nore publicly exposed structures. Distressed
textures such as bush-hammered surfaces, due to higher cost,
are only recommended for special accent areas and to
elimnate unsatisfactory surface variations. Wen both

pour ed-i n-place and precast or tilt-up construction are used
in conbination, specify separate finish textures for each
type of construction.

3.4.2 Pattern selections should be based on the need to
strengthen visual or feature effect. Patterns should be
achieved with sinple form ng techni ques such as for vertical
ri bbed or grooved surfaces. Finite patterns such as wood
grain effects require excessive control and have |limted

val ue except for visually immedi ate surfaces.

3.4.3 Color will be obtained with graded natural aggregate
or by the use of inorganic integral conpounds. Light earth
tones are generally preferred to natural gray concrete. A
one-col or variable m x in exposed aggregate is desirable for
viability and/or to extend the supply of aggregates for
future construction.

3.5 Sizes and shapes of castings will be carefully

coordi nated with avail able contractor capabilities in order
to facilitate constructability and effect econony.

Di mrensions will be confirnmed by at |east two

contractors/ manufacturers to establish size limtations and
handl i ng capabilities in relation to conventional transport
handl i ng and erection procedures. Size and shapes should
addi tionally be devel oped which permt conventional formaork
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to serve with adequate rigidity and strength. Shape of cast
formse will be carefully coordinated for each architectura
concrete system \Where practicable, odd size units wll
cone froma portion of a typical unit so that they can be
cast fromthe same form Conponents will be designed in
order that formmrk is readily renovable w thout inpact,
shock or damage to the concrete. Castings will juncture at
architectural |ines, construction joints, vertical control
joints, and other joint alignnments. Conplex shapes, offsets
or projections in nore than one plane and precast sizes
greater than 3.5 nmeter wi de and/or 10.5 meter long w |
generally be avoi ded where transportation on hi ghways or
railways i s required.

3.6 Insulation Systens. Insulation my be internally or
externally applied. Internally applied insulation is nore
costly and requires careful structural reinforcenment

coordi nati on and econom c anal ysi s.

3.7 Detailing accuracy and precision are critical to
attaining architectural quality. The design docunents
shoul d include only those details necessary to establish the
general design and to facilitate responsive engi neeri ng and
construction by the contractor and to maintain quality
control.

3.7.1 Joint articulation for cast-in-place concrete is
recommended as a primary means of architectural control
since it is difficult to elimnate formjoint | eakage and
resul tant discoloration of concrete surfaces. Evenly
rei nforced concrete will normally develop cracks 3 to 4.5
nmet er apart. Fast setting concrete and initial shrinkage in
dry regions, make construction joint spacing nore critical.
V-joints, grooves or other rustication will be devel oped at
all changes in construction procedure or placenent.
Architectural lines, construction joints, vertical control
joints, and other joint alignments and placenents wll be
correlated and provided with joint rustication. Butt joints
wi |l be avoided or placed at rustication wherever
practicable. \Where butt joints are necessary for existing
construction, concrete placenment and formtaping will be
carefully specified. Normally, lift placenment |ines may be
controlled by use of a concrete m x retarder; however,
changes in strength of concrete in one plane should be
controlled by articulation. Rustication, grooves and ribs
wi |l be designed at m ninmum 12-15 degree angles and 40nm or
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greater widths to simplify form ng and formrenoval. Corner

joints will be chanfered and specifications shall require
themto be sealed. Horizontal joints between precast or
tilt-up panels will be placed at |east 25nm bel ow fl oor

lines for noisture protection except for shops and
i ndustrial type structures.

3.7.2 Formmrk planning, related detailing and
specifications will be coordinated with avail able contractor
capabilities to facilitate concrete placenent and
constructability (References provide guidance). Types of
forms that permt high re-use are recomended for overal

econony and to facilitate field control. Deflection of
formmrk under | oad of wet concrete (not to exceed 1/240 of
clear span) will be considered in determ ning econony of

construction. Additionally, it is a good practice to
speci fy 6mm canber in exposed beanms for each 3 neters of
length in order to conpensate for illusory or optical
deflection. Formties will be evenly placed. Reinforcenent
detailing and pl acenent including concrete protection for
steel reinforcement will conformto ACI 315 and 318. Size
of bars and coverage clearances will be carefully

coordi nated to assure adequate thickness for placenent,

vi brator control, support systens and chairs. A 50mm nm ni mum
concrete cover for reinforcenment is recommended. In sone
panels it may be necessary to gal vani ze the reinforcing

steel when the concrete cover provided is low to ensure rust
stains do not occur. 1n no case will netal coverage be |ess
t han 40mm and the mi ni mum coverage will be increased to 80mm
where exposed to salt-air or corrosive conditions.

3.7.3 Specifications for architectural concrete will be
prepared to explicitly establish responsibilities for
concrete engineering and quality control as follows:

3.7.3.1 Finish specifications will include requirenent for
bot h exposed-to-view and unexposed surfaces. The
specifications will normally require that architectural

precast system conponents be factory cast and cured under
controlled conditions. A petrographic analysis requirenent
citing limtations for deleterious materials and fracturing
wi Il be included for projects with significant anmpunts of
exposed aggregate architectural concrete work.

3.7.3.2 Placenent procedures for cast-in-place concrete
wi |l be addressed and shop drawi ngs required for formwork
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and reinforcing steel. The control neasures for placing

cast-in-place concrete will be established and checked in
the project specifications. Architectural concrete wl|l
normally be placed in level |ifts not nore than 400mmin
depth. The control neasures for placement will avoid
segregation and sloping lift lines. 1In coastal areas and
Fort Hood eastward, precast and tilt-up anchorage and
connections will be specified to be stainless steel,

gal vani zed or cadm um pl at ed.

3.7.3.3 Sanples of architectural concrete work will be
required simlar to requirenments of Reference Guide

Speci fication. Portable size sanples of precast work
show ng finishes and special joint conditions will be
specified for conparison with A-E design sanples on file in
the resident and/or District office. Cast-in-place and
tilt-up sanples will be cast in suitable |ocations for

vi sual inspection and may be utilized for project signage
and screening as appropriate. A detailed report item zing
t he procedure and quality control for each sanple will be
required to be submtted to the Contracting O ficer for
approval by the construction contract specifications.

4. MASONRY.
4.1 Reference:

UFC 1-200-01, Design: General Building Requirenments.
TM Tl 809-4, Seism c Design for Buildings.

UFSG- 07600, Sheet Metal Work, General.

AElI M Chapter VI -Structural

4.2 Foundation Details for masonry per paragraph 3.1 above.

4.3 Masonry Units will be standard size, m xed |ight
colored units or shall match existing construction

Exterior brick will normally be grade SW col or m xed,
snooth or veloured textured units. Sizes, colors, and
textures proposed for a project will be explained in the
concept or prelimnary design analysis or otherw se
presented for specific approval action. Bullnose units wll
be used at vertical corners as necessary to mnimze

chi ppi ng.
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4.4 Coursing of masonry will be arranged to elim nate
cutting of masonry at heads and janbs of openings. Base
units of 150nmm (6 inches) nom nal height are recommended for

proper coursing with weather sill step foundations and
standard si ze door openings. CMJ units used as backup for
resilient base material will be noted on the draw ngs as

"trowel snmooth with grout.”

4.5 Openings in masonry wall systenms will be detailed with
weat her proof heads and sills. Sills will be sloped or
stepped to the exterior to pronote drai nage and prevent
seepage through the wall. Flashings will be detailed to

conformto Guide Specifications.

4.6 Corner CGuards of stainless steel will be specified for
protection of masonry at service entries and other |ocations
subj ect to inpact.

4.7 Masonry parapet construction will be limted insofar as
practicable to |l arge buil dings, roofs of over 18 neter span
and as required for fire separation, safety or to void

di stracti on of roof-nmunted equi pmrent. Parapets will be of
m ni mum hei ght and designed with nmetal covers or precast
concrete coping protection.

4.8 Masonry Screen Walls utilized to void distracting
elements fromview will be perforated for nmaxi num
ventilation, with drainage details at the base and sections
coordi nated with structural design.

4.9 Masonry Copings/ Caps. Masonry walls and parapets w ||
be designed with appropriate netal or precast copings.
Masonry coping/caps will not be used due to inherent

noi sture penetration and expansi on probl ens.

4.10 Exterior Wall Systems with painted or stucco finishes,
precast, cast-in-place or tilt-up concrete walls, and non-

| oad bearing steel stud walls with brick veneer are
structurally acceptable. See AEIM Chapter |V-Structural for
addi ti onal gui dance. Special regional criteria applicable to
masonry and veneer construction as foll ows:

4.10.1 Single Wthe Walls will be I[imted to those
structures without finished interior wall surfaces such as
shops and utility buildings or spaces. Single wthe CMJ
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wal I's must be painted with a cenment enulsion filler (TT-P-
0035) applied with a stiff bristle brush and one or nore
coats of textured exterior coating for CMJ (TT-C-555B, Type
I1). Silicone, siloxane and other clear coatings are not an
acceptabl e solution to nmoisture proofing these walls as they
deteriorate rapidly from non-uniform application and sol ar
conditions. SWD AEIM Structural Chapter and Tl 809-4

ref erenced above present seism c requirenents.

4.10.2 Double Wthe Walls or separate veneer walls are
standard for finished buildings and adm ni strative space.
Serious noisture penetration problens have been experienced
in buildings having conposite brick-CMJ and single wythe
split-face CMJ exterior walls. \When buil dings are subjected
to driving rains, noisture penetrates conposite and split-
face CMJ walls and parapets with resultant damage to
ceilings and interior wall finishes. Based on regional
experience, brick-CMJ conposite wall construction and

unpai nted single wthe split-face/rib CMJ wall systens w ||
not be used in SWD. When brick facing or exposed split-
face/rib CMJ walls are required, a properly designed cavity
wall will be used. The cavity will be have a m ni mum w dth
of 50mm wi th a maxi num of 75mm  Prior approval is required
for cavities over 75nmm wi de. A 20mm air space i S necessary
for full insulation value of the cavity and a 50nm m ni mum
cavity is necessary to facilitate construction of a clear
cavity.

4.10.2.1 Cavity Wall Insulation. Insulation will be placed
on the inner wthe to achieve "U' value cited in TI 800-01.

I nsulation in cavities will be inpervious (extruded) rigid
board type. Insulation my be placed in CMJ cells but | oose
fill insulation board in cavities will have to be applied in
406mm (16") horizontal strips between the horizontal joint
rei nforcenent or cavity wall ties.

4.10.2.2 Cavity Wall Danpproofing. Danpproofing will be
provi ded on the exterior face of the inner wthe for all
cavity walls designed for Arkansas, Louisiana, and the
eastern half of Texas including the San Antonio, Fort Hood
and Dal | as-Fort Worth areas. Additionally, danpproofing

wi |l be provided on the exterior face of the inner wthe of
all cavities containing rigid insulation board.

4.10.2.3 WMsonry Reinforcing will be specified to be
corrosion-resistant and kept cl ean of danpproofing.

[11-24



| nsul ated cavities require reinforcenent types which permt
movenent caused by differential tenperatures of each wythe.
Reinforcing will be coordinated with Structural Chapter

4.10.2.4 Cavity Wall Construction. For cavity walls

requiring danpproofing, the inner wthe will be constructed
and danpproofed precedi ng construction of the outer wythe.
Cavities will be kept clean of nortar droppings and ot her

foreign materials during construction of the outer wthe to
prevent cavity bridging and weep hol e bl ockage.

4.10.2.5 Specifications. The follow ng Guide Specs wll be
edited in accordance with the requirenments above:

CFGS- 04200, Masonry
CFGS- 04220, Nonbearing Masonry Veneer/ Steel Stud
Val | s

4.11 Control Joints and Expansion Joints will be in
accordance with UFC 1-200-01. Joint locations will be
established by the designer and reinforcenment placenent and
cut-offs will be closely coordinated with structura

engi neeri ng.

5. METALS. WMaterial Selections and finishes for netal
products require special design and specifications attention
for corrosive and coastal areas east of Fort Hood, Texas.
The use of alum num heavier anodi zes or protective coatings
and stainless steel materials are preferable in these

| ocations. The use of dissimlar netals in contact will be
avoi ded. \Vhere nmultiple netal conmponents are
exposed-to-view such as fl ashings, door and w ndow systens,
they will be a correlated finish, texture and color. Stee
joists and accessories utilized for under-floor noist spaces
will be specified to be cleaned and shop painted in
accordance with guide specification "Notes" in all areas
east of San Antonio, Texas and Fort Sill, Oklahoma. Refer
to material paragraphs of this chapter for additional

gui dance.

6. WOODS.
6.1 Use of wood products is generally limted by type of

construction require to conply with International Buil ding
Code and M| -HDBK 1008C requirenments and project criteria.
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Addi tionally selection of wood products is limted by flane
spread and snmoke contribution factors inposed by TI 800-01.
In certain building types heavy tinber or |am nated
construction is permtted however, these materials will not
be exposed to weather in arid areas. TI 800-01 permts

| am nat ed wood bents as acceptabl e conponents of Type I1-N
Construction. Wod materials exposed to noisture such as
roof fascia and nailers will be noted and specified to be of
weat her -resi stant speci es.

6.2 Finish Selection for interior wood products such as

casewor k, cabinets and furnishings will be coordinated in

t he specifications and sanples of desired finishes wll be
furnished with Color Board submttals. Generally, finishes
will be specified as "non-glare satin finish."

7. THERVMAL AND MOl STURE PROTECTI ON

7.1 Roofing Systens.
7.1.1 Reference:

TM 5- 805- 14, Roofing and Water proffing.
CGui de Specifications.

M L- HDBK 1190.

AFR 9l - 36.

Architectural Sheet Metal Manual

7.1.2 Roof Slopes. Conformwth criteria stated in CEGS
Gui de Specifications or FW07502 (Air Force) as applicable.
Basic policy is to design roof slope in the structural frame
rather than the roof deck insofar as practicable.

Structural deflection will be designed to assure that
positive drainage is maintained to elimnate ponding. Flat
val | eys between drains are unacceptable. Requests for
approval of slopes less than stated in the criteria will be
forwarded separately to the District Technical Leader.

7.1.3 Roof Decking. Due to inherent drying problens,
cast-in-place decking is not recomended for insulation

pur poses and generally will not be used in coastal areas and
the area east of Fort Hood, Texas. When fills are used to
obtain roof slope, regular or |ightweight concrete will be
used. Specify 21 MPa (3000 psi) concrete for fill over

met al decks and 21 MPa (3000 psi) |ightweight concrete for
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fill over concrete decks. Roof fills will not exceed 200nm
maxi mum depth and will be 20nm m ni mrum depth over concrete
deck and 40mm m ni nrum depth over netal deck at roof drains.
For further guidance on roof decking systenms, refer to Guide
Speci ficati ons.

7.1.4 Metal Roofing. The requirenents of the structure,
mat eri al s, manufacturers and criteria provide the m nimum
roof slope along with the all owable nunber of slopes for
design of the projects. The A-E will select roof slopes
that are within the range of those normally furnished by
met al roof manufacturers. Refer to Guide Specifications.

7.1.4.1 Standard Metal Roof Panels (corrugated type, |ap
type, and snap seam standing rib type will have a m ni mum
design slope of 1 vertical to 8 horizontal).

7.1.4.2 Standing Seam Metal Roof (SSMR). Standing

ri b-mechanically field crinped netal roof panels wll be
used for high wind and air turbul ence conditions and wil
have a m ni mrum desi gn sl ope of 1 vertical to 48 horizontal,
except in highly corrosive environnments where the m ni num

slope will be 1 vertical to 24 horizontal. All fasteners
for standing seamroofs will be concealed type. Alunm num
roofing will be specified only in hail-free, User approved
| ocations. Structural netal roof systens will be specified

in accordance with guide specification CEGS-07416,
Structural Standing Seam Metal (SSMR) Roof System and Non-
Structural Metal Roofing in accordance with CEGS 07412.

7.1.5 Roof Insulation and Ventilation. Placenment of
i nsul ati on above the roof deck is recommended pursuant to
the follow ng conditions:

7.1.5.1 Ventilation. Roof insulation details, draw ngs and
specifications will include requirenents for ventilation of
poured in place roof decks. Refer to District Standard
Det ai | s.

7.1.5.2 Insulation Materials specifications for roofs with
foot traffic or in areas of high hum dity (coastal areas and
areas east of Fort Hood, Texas) wll include only those
types of insulation with a m ni num conpressive strength of
140 kPa (20 psi) at 5 percent consolidation and/or having no
capillary action.
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7.1.5.3 Insulation Placenent will be on top of deck or on
top of suspended ceiling. However, both insulation types
wi Il not be used on the sane roof assenbly nor should part
of insulation be on top of deck and part on top of ceiling
to obtain the required U factor. Batt-type ceiling
insulation will not be utilized for dust-free conditions or
over nedi cal spaces. Spaces between ceiling insulation and
roof structure will be vented with weat herproof |ouvers or
soffit vents as required by the Uniform Buil di ng Code.

7.1.5.4 Vapor Barriers are not normally required within
this Division except for high interior humdity conditions
and northerly installations. Metal decks are considered to
serve as vapor barriers.

7.1.6 Roof Surfacing Aggregate surfaced asphalt built-up
roofs in accordance with Guide Specifications are basic
desi gn; however, other types of roofing should be eval uated
pursuant to project design conditions. Asphalt bitunmen
Types |, | and Il that establish m nimum softening points
will be designated in the project specifications in
accordance with the project roof slope and manufacturers
recommendati ons for the project |ocation. The higher
classifications are normally needed for Division

installations. Coal tar pitch will be specified only for
pitch pockets due to its low viscosity. Light colored
opaque aggregates will be specified where avail able for heat

reflectance and to avoid gl are.

7.1.7 Strip Shingles are nost practical for short span
roofs and housing. A Class A glass fiber shingle of 15
kg/n? (100 I b/ 100 square foot) m nimum wei ght with 25 year
m ni rum warranty will be specified to neet wind and hai
conditions prevalent in the Southwestern Division.

7.1.8 Roof Flashing. Set roof flashing abutting vertical
surfaces into reglets. Reglets will be specified to be cast
in concrete or masonry and to have | ead plugs for hol ding
flashing. Surface-applied and butt-type flashing is not
approved for new construction. The normal 200nm m ni mum

hei ght for base flashing should be adequate, however, in

| ocations subject to hurricane effects (Fort Pol k, LA, San
Antoni o, TX, and sout hward) on roofs greater than 3,700
square neter, base flashing at roof periphery and expansion
joints should be set up to 400mm high to prevent water surge
actions across the roof. To enphasize the avoi dance of
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field cutting, internal and external corner flashing and

i nternedi ate and end cover plates will be noted as
"shop-formed" on the drawi ngs. The thickness of special
shapes, sills and cl osures are not covered in the
specifications and will be detailed and noted on the

drawi ngs for positive field control. The thickness of roof
material items will be the same as base flashing except sil
extrusions will be noted 4mm (1/8 or 0.125-inch) thick. The
gal vani zed steel flashing option will not be specified east
of San Antonio. For additional guidance refer to Guide
Specifications and Architectural Sheet Metal Manual

( SMACNA) .

7.1.9 Roof Drainage. Generally a perineter drainage system
of gutters and downspouts will be provided. Storm

runof f fromroofed areas will not be permtted to fall from
the roof perinmeter directly onto erodible soils. Pitched
roofs with exterior gutters and downspouts are recomended
for roof spans to 18 neter. Interior gutters will not be
utilized over finished spaces. For roof spans greater than
18 nmeter, assure positive drainage to interior roof drains
so that no flat valleys or ponding conditions exist. Refer
to District Standard Details. For Fort Pol k and areas of
high rainfall with silt soil conditions, design gutter,
downspout and storm drai nage systens so that drainage is

di spensed with m ni mum erosi on effect. For roofs |ess than
18-nmeter span, exterior gutter and downspout systens are
mandat ory and built-up roofing surface should not be used.
For additional roof drainage guidance refer to Civil Chapter
1.

7.1.10 Roof Mounted Equi pnent. Avoid use of roof nounted
equi pment where practicable and provi de protective wal kway
for roof access as required. Roof penetrations wll be

m nim zed and roof nmounted equi prent will be grouped and
screened as practicable to avoid visual distraction. Roof
equi prent will be npunted on continuous curbs to facilitate
reroofing. Where solar collectors are required to be
mounted on the roof, mnimze roof penetrations, arrange and
mount to allow for roof surface repl acenent.

7.1.11 Roof Parapets/Penetrations will be mnimzed insofar
as practicable and seal ed or otherw se waterproofed with
built-up base and netal cap flashing. The use of pitch
pockets will be confined to non-uniform shapes (angl es,
etc.) roof penetrations. Where penetrations are uniform
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(pi pes, tubes), utilize bell cap flashing, fasteners and
premanuf act ur ed neoprene flashing as applicable. The AE
shoul d request fromthe District project Technical Leader a
copy of their standard roofing details for venting and
detailing of parapets/penetrations.

7.1.12 Roof Scuttles and interior access |ladders (usually
| ocated in a nechanical equipnent room) will be provided for
flat (or | ow slope) roof structures over three stories high,
over 6 neter high, or when nmechani cal equi pment requiring

mai nt enance is located on the roof. In the case of roof
mount ed mechani cal equi pnment on a built-up roof, wal kways
will be provided between the roof scuttle and the equi pment

and al so around the equi pnent as necessary for nmaintenance
and to prevent damage to the roof fromfoot traffic.

7.2 Caul king and Seal ants for all openings and penetrations
will be specified in accordance with Guide Specification
CFGS- 07900 and detailed and noted in accordance with TM
5-805-6/AFM 88-4. It is inportant to differentiate seal ant
term nol ogy particularly at joints of high expansion and
met al contact.

7.3 Waterproof Menbranes when required will be applied to
t he water source side of building assenblies in order to
prevent water penetration and to protect insulation.
Wat er proof Menbranes of 3-plys will be detail ed and
specified for toilet space and ot her wet areas over

i nhabi ted spaces. Non-ferrous pans will be provided for
showers with ceram c floors over inhabited spaces. Toilets
and other wet/noisy spaces in nulti-story facilities will be

stacked i nsofar as practicable for econony and utility. For
addi tional data refer to Guide Specifications.

7.4 |Insul ation.

7.4.1 Specification Options will be carefully selected as
specified to neet Tl 800-01 and ML-HDBK 1190, for flame
spread and snoke devel opnent limtations. Due to nunerous
fire and toxic hazards with these products, specifications
will be carefully prepared to assure proper protective cover
and vapor barriers to obtain the correct products for
construction. Thickness of insulation will only be shown
for interface of existing projects. Renovation projects
wll state R-value to neet project design requirenents.
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I nsul ation thicknesses for new construction are variable for
i ndi vi dual assenbly options and will be governed by U-val ue
requi rements cited in Tl 800-01. The amount of weather
protection required by these criteria is related to type of
construction (heated, unheated) and weat her zones.

7.4.2 Under-floor Insulation will be provided to neet
U-value criteria in Tl 800-01. Insulation will be

non- conbusti bl e board, nechanically fastened to the under-
floor and of a thickness that will give an average overal

floor U-value that neets the above criteria. Under-floor
insulation may be omtted if an analysis at the concept or
prelimnary stage indicates that:

- the quantity of energy that can be reclai med
from exhaust air, by a systemutilizing energy transfer
devi ces such as heat wheels, does not justify the added cost
provi ded the system

- a sufficient quantity of non-contam nated
conti nuous exhaust air is avail able and can be properly
distributed in the crawml space to keep the heat
transm ssion through the floor to no nore than it would be
if the floor were insulated to criteria and the crawl space
cross-ventil at ed.

8. DOORS AND W NDOWS:

8.1 Entries.

8.1.1 Main Entries will be differentiated in elevation and
will be oriented away from prevailing winter wind or
ot herwi se recessed and/or provided with w nd protection.

8.1.2 Vestibules/Foyers will be provided for Security

Engi neering Design and energy conservation in heated and
air-conditioned buildings at main entries and other entries
in continuous use. Use of stormdoors will be avoided to
facilitate exit from buildings and Iimt nmaintenance.

8.1.3 Soffits and Entry/Vestibule Ceilings subject to w nd
pressure uplift will be of solid material or detailed and
specified with hol d-down clips.

8.2 Door Types.
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8.2.1 |Interior Personnel Doors. Ordinarily, designers
shoul d specify hollow nmetal or paint grade wood doors for
econony and ease of maintenance. Since mlitary facilities
are subject to heavy use/abuse, wood doors shoul d be
specified to be solid core wood block (stile and rail type
or vertical glued block type with the stiles, rails, and
panel s bonded to each other). In instances where solid core
wood conposition or mineral cores are included in the
specifications, the m ninum di nensions for stiles and rails
to receive the hardware will be specified. All doors wl]l
have steel frames except fam |y housing doors, snoke draft
partitions, alum num doors, and fol ding doors.

8.2.2 Interior Fire-Rated Doors.

8.2.2.1 Corridor Doors requiring 20 to 30 m nutes ratings
will be solid core wood block (with stiles, rails, and
panel s bonded to each other) or hollow netal doors with
steel frames. Doors with 20 m nute ratings do not require
fire door |abels, but

certificates of ratings will be required by the
specifications. Doors with 30 mnute ratings require fire
ratings in accordance with NFPA.

8.2.2.2 Fire Rated Doors of 3/4-hour or nore will be speci-
fied UL | abel ed holl ow netal doors with steel franmes; door
hardware wi Il have the same fire rating as its door and

frane. The use of wood fire doors 3/4-hour or nobre is not
permtted due to recurring hardware nmounti ng probl ens.

Refer to NFPA-80 for fire rated door criteria. All fire and
snmoke rated doors will be indicated in the project door
schedul e.

8.2.3 Exterior and Shop Doors.

8.2.3.1 Hollow netal doors and steel franes will be used
for security when |l ow threat severity and | ow | evel of
protection is required. Wen nedium or high security is
requi red, provide doors designed for blast resistance; see
TM 5-853-1, TM 5-853-2, and TM 5-853- 3.

8.2.3.2 Louvers will not normally be specified for exterior
doors.
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8.2.3.3 Bunpers with Hooks are required at Air Force
installations and in high w nd areas.

8.2.4 Heavy Duty Doors. When | ow threat severity and | ow

| evel of protection is required, identify exterior doors
such as service entrances, platformdoors, dormtory exits
fromstairwells, and other high usage exterior doors where
steel doors are used, as extra heavy duty doors. Detail and
speci fy:

"Frames shall not be |less than 150mm (6") channel as
specified in CFGS-05500, M scell aneous Metal, paragraph
"Steel Door Franes.”

Doors: Edit CFGS-08110, Steel Doors and Frames, to
specify these doors "Extra Heavy Duty, Grade IIl, 1.6mm (16
GA) Steel. Hinges shall be 1 1/2 pair 115mm (4 1/2") half
mortise, high frequency, and heavy wei ght steel, bal
bearing hinges with non-rising pin. Hinges shall be wel ded
to steel frame and wel ds shall be ground snooth. \Where the
pl an of the area will allow, the door shall sw ng 180
degrees to wall rmounted door hol der, top and bottom Lock,
cl oser, weather-stripping, etc., shall be selected to be
conpatible with the above."

8.2.5 Folding Doors. Avoid use of wood or vinyl folding
doors due to inherent maintenance, sound transm ssion and
cost factors. \When folding doors are functionally
necessitated, a m ninmum sound transm ssion rating STC-38
will be specified to assure quality of the installation.

8.2.6 Mechanical Room Doors. Exterior access is a normal
requi rement for furnace/ heaters/boiler rooms. M ninmum size
of 915mm (3 feet) by 2.15-nmeter (7 feet) single, non-rated
metal doors will be specified for small buildings. Were
equi pment access size exceeds 915mm (3 feet), provide double
metal doors with sufficient clearance to assure equi pment
access and service. Hardware wll be coordi nated and naster
keyed to Facility Engineer's requirenents.

8.2.7 Music Room Listening Booth Doors. Include a snal
vi ew wi ndow and a |latch bolt only (no | ock) operable from
both sides by knob for each booth door.

8.2.8 Sound-Rated Doors will generally be specified for
wall installations with a sound transm ssion exceedi ng
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STC-40. Solid wood core doors will be utilized for
acoustically sensitive spaces requiring a noderate degree of
speech privacy up to and including a requirenent of STC-40.
Doors will be well-fitted with no undercuts or ventilation

| ouvers allowed. Doors at acoustically critical spaces
requiring a confidential degree of speech privacy above
STC-35 will be fully gasketed at heads and janbs with a

hi ghly conpliant gasket material and the bottom edge of

doors will be equipped with either an automatic drop seal or
sweep seal device. Doors are usually the limting el enents
in sound isolation and, therefore will be designed for sound

transm ssion class as closely equivalent to the wall and
ceiling systens as practicable. The follow ng guide
specification is recommended:

Sound- Rat ed Doors shown on the draw ngs shall be not
| ess than sound transm ssion class (STC) indicated when
determ ned in accordance with ASTM Recommended Practice, E
90. Units shall include doors, franes, gasket, and sea
devices. Units shall be gasketed at heads and janbs wth
i npervi ous gasket materials such as vinyl, polyvinyl
chl oride or neoprene and the bottom edge of doors shall be
equi pped with either an automatic drop seal or sweep seal
device. All gaskets shall be kept in the sanme pl ane
wher ever possible. Doors shall be mllimeter
(____inches) thick. The door manufacturer shall establish
the thickness as required to neet the sound transm ssion
requi renments. Metal franmes shall be as specified by the
door manufacturer to neet the sound transm ssion
requi renents. The installed door shall be identical in
construction to the door tested and in conpliance with ASTM
STD, 90-55. Certification of such conpliance with foregoing
requi renents shall be furnished by the contractor."

8.2.9 Overhead Doors over 6 neter (20 feet) wide will be
desi gned and specified for 1.5 kPa (30 psf) w nd | oad.
Speci fy the foll ow ng:

(1) Electrically operated

(2) Bottombar with electric sensor safety device
(3) 1.3mm (18 gage) slats

(4) Roller wi nd-lIocks spaced every other slat

8.2.10 Hangar Door criteria are stated in ML-HDBK 1190.
The design and specifications for these doors require close
attention to fram ng, door and operational equi pnent phases
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of the installation and coordi nati on between
subcontractors. Therefore, assure that fabrication
conponents such as rails, ancillary steel, nmechanical and
el ectrical operators, etc., are specified to receive proper
quality control and field approval.

8.3 Door Details. Doors will be detailed for stock-sizes
i nsofar as practicable. Doors with franes set in nmasonry
will be sized to course with the masonry to limt cutting of

masonry. Joints between masonry and frame shall be one-half
of the masonry coursing joint. Exanple - 10mm (3/8-inch)
coursing will require 5mm (3/16-inch) caul king joint.

8.4 Weather stripping will be specified for all doors in
accordance with CGuide Specifications.

8.5 Door Nunmbers. Each door shown on the draw ngs w |
have a separate door nunber.

8.6 Door Schedule. An architectural door schedule simlar
to that described in the Drafting Chapter will be utilized
to coordi nate doors, door frames, head, janb and sil
details, hardware, etc.

8.7 W ndow Systens

8.7.1 W.ndow Sel ection. Anodized al um num wi ndows wi || be
specified without option for San Antoni o and eastward areas
of high hum dity and coastal |ocations subject to corrosive
conditions for |low security threat severity and |low | evel of
protection design conditions. Sliding windows wll be
utilized only in non-arid, dust stormfree areas. Recomend
sel ection of light colored alum num surfaces to avoid
expansi on/ contraction, high surface tenperatures and

weat hering of seals. |In designing housing and domciliary
bui | di ngs, specify clear glass, double hung, alum num

wi ndows to satisfy function, ventilation and | ow mai ntenance
requi renents. Single hung wi ndows are acceptable in air-
condi ti oned buildings. When other than |l ow security threat
severity and | evel of protection is required see TM 5-809-1,
TM 5-809-2, and TM 5-809- 3.

8.7.2 Wndow Details. Use stock size w ndows insofar as
practicable. To achieve maxi mum functional value, glazing
shoul d allow for view ng while seated and/or standing and,
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therefore, is reconmended to be maintained at 70nm or nore
above finished floor for safety, energy conservation and
reduced mai ntenance. W ndow and openi ng sizes shall conform
to security requirenents in TM 5-809-1, TM 5-809-2, and TM
5-809-3. W ndow and opening sizes will meet m nimum NFPA 101
Life Safety Code exit requirenents, except when security
desi gn neasures require otherwi se. @ azing and/or doors

will be provided in walls at adequate intervals for fire
fighting access. Refer to NFPA-80 for criteria.

8.7.3 Wndow Screens are normally required for operable

wi ndows and will be confirmed with the user and | ocal
conditions. Screen hardware will be detailed and specified
for heavy use and to facilitate renoval and repl acenent.
Shade screening may be specified when justified by a
reduction in energy consunption. Shade screening alone wll
not meet the requirenments of AR 420-70 for insect

screening. The maxi mum di nensi on specified in the AR s
intended to apply to both di nensions of the screen grid.

8.7.4 dazing Systens will be selected for security and
energy conservation. Reflective fragnment retention film

| am nated glass is required by security engineering
criteria. Acrylic and pol ycarbonate options will be
specified for maintenance facilities and for Reserve Centers
or buildings where vandalismis a problem Plastic glazing
will not be utilized in place of bars or where security is a
desi gn factor.

8.7.5 Storm Wndow utilization will be mnimal. Storm sash
and doubl e glazing will be considered only for those

i ndi vi dual exposures where life cycle costs indicate
econom c feasibility.

8.8 Hardwar e. Ref er ence:

UFGS - 08700, Buil ders Har dwar e.
TM 5-805-8, Buil ders Har dwar e.
M L- HDBK 1190.

8.8.1 Hardware and Keying Systens will be coordinated with
Using Services to designate and specify hardware for both
security and m ni mal mai ntenance. Personnel receiving
special requirenments fromthe User for hardware, keying and
master keying will establish that the criteria conformto
above references. \When | ockset and interchangeabl e cylinder
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systens are specified, the interchangeable cylinder will be

specified to "fit the | ockset w thout adapters."” Project
hardware requirements for Air Force installations and
specific instructions will be furnished in design

instructions and project programs. Stainless steel hardware
may be specified in highly corrosive coastal areas and east
of Fort Hood, Texas. A consolidated list of Arny and Air
Force installations with their respective keying systens is
shown in CFGS - 08700.

8.8.2 Hardware Schedule: An architectural door schedul e
acconpanyi ng the door details included in the architectural
drawings will be used to coordinate doors with hardware sets
specified in the BU LDERS HARDWARE speci fications section.

9. FI NI SHES.
9.1 Lath and Pl aster:

9.1.1 Stucco. Portland cenment surfaces will have control
joints detail ed and spaced not greater than 3 neter with a
maxi mum area of 9 square neter. Corner soffit joints wll
be detailed so as to occur parallel to walls.

9.1.2 High Strength Gypsum Pl aster is recommended for
interior danp areas in preference to Portland cenent or
Keene's cenent plasters. Keene's cenment may be utilized for
ki tchen spaces subject to cleaning when properly detailed to
avoi d cracking.

9.2 Gypsum Wall Board:

9.2.1 Control Joints are necessary to accompdate stresses
devel oping within construction material menbranes such as
partitions and ceilings. Control Joints are intended to
accommpdat e tensile and conpressive novenents in the

menbr anes due to hygronmetric, thermal and structural

causes. These control joints will not accomopdate shear
nmovement nornmally encountered in racking. Such novenment
requires proper detailing of the perinmeter interfacings. In

ceilings and partitions, separate construction framng wll
be used on each side of the control joint. Control joints
will be positioned to intersect |ight fixtures, heating
vents, air diffusers, and other areas of stress
concentration as practicable.
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9.2.1.1 Recommendations for control joints and perineter
relief: Gypsumconstruction surfaces should be isol ated
with control joints where:

- partitions or ceilings of dissimlar construction
nmeet and remain in the same pl ane;

- ceilings are perforated by a vertical penetration
by positioning control joints to intersect the openings;

- wings of "L", "U" and "T"-shaped ceiling areas are
j oi ned;

- expansion or control joints occur in the base wall
construction and/or building structure;

- surfaces exceed di nensions shown in the follow ng
t abl e.

Recommended control joint spacing:

- Partitions and Ceiling space --- 9 neter maxinum
(5 meter vertical)
- Partitions and Ceilings in H gh Hum dity/ Expansive
Soi
--- 5 meter maximumin either direction.

- Door frames may be used as control joints, if
control joints extend to ceiling fromboth corners.

9.2.1.2 Perineter relief will be detailed for gypsum
construction surfaces where:

- Partition or furring abuts a structural el enent
(except floor) or dissimlar wall or ceiling;

- Ceiling abuts a structural elenment, dissimlar
partition or other vertical penetration;

- Ceiling dinensions exceed 9 neter in either
di recti on.

9.2.2 Specification UFGS-09250, Gypsum Wal |l board, wi |
include the follow ng as applicable in accordance with
par agraph above:
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"Control Joints shall be installed in partitions
and furred walls at a maxi mum spacing of 5 nmeter to 9 neter
in the horizontal, 5 nmeter in the vertical direction, and at
all control joints in exterior walls. Joints shall be
| ocated at door or wi ndow openi ngs where convenient to
obtain the required spacing. Control joints shall be
installed at all |ocations where the backing or support for
gypsum board changes material or type of construction.
Provide a 0.7mm (24-gage) angle closure trimat edge of
gypsum board surfaces abutting masonry walls. Large ceiling
areas shall have control joints spaced at maxi num 9-neter
0o.Cc. in either direction. Control joint material shall neet
the requirements of the fire rated wall on which it is
installed. Fire-rated control joints shall be installed in
accordance with standard details and manufacturer's
reconmendati ons. "

9.2.3 Water-Resistant Gypsum Wal |l Board nmay be utilized as
a base for adhesive application of ceramc tile. This
material will not be used for exterior |ocations such as
soffits. For interior spaces, it will not be used for
showers and ceilings or interior areas subject to sustained
hi gh hum dity and noi sture.

9.3 Paints and Protective Coatings are covered by Guide
Specification - UFGS-09910 and TM 5-618/ AFM 85-3. Sem -
gl oss paint selections are recomended to mnim ze

mai nt enance in corridors, hallways and spaces subject to
soi l'ing.

9.4 Carpet authorizations and selection approvals wll be
obtained as early as practicable to facilitate preparation
of interior design. MVL-HDBK 1190, project criteria or
other interior design criteria define carpet requirenents
for the facility. The AE should verify that sufficient
requi renents on the use of carpet have been provided or ask
for clarification fromthe District Technical Leader. In
certain arid areas or under high maintenance conditions,
there are mnimal requirenents for carpeting. Therefore,
project instructions will be coordinated with the
installation's policies and confirnmed by the User. \ere
significant repetitive quantities of carpeting are required,

General Services Adm nistration procurenents will be
coordi nated and established for cost control. CFGS 09680,
Carpet, will be used in specifying carpet.
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10. SPECI ALTI ES:

10.1 Signage, both exterior and interior, will be coordi-
nated with the user and devel oped as an integral part of the
design for architectural control. Exterior signs wll be
scal ed respective to the primary vi ewpoi nt and devel oped for
m ni mal mai nt enance and vandalism Interior signage will be
coordinated with installation requirements to establish a

m ni nrum mai nt enance, i nterchangeable system Col or-codi ng
is an inportant consideration for conplex and nedi cal
facilities. Directory Boards for significant buildings wll
be coordinated with the Using Service. For Air Force
projects refer to AFP 88-40 signage design criteria.

10. 2 Wardrobe/ Locker criteria are furnished by engi neering
and design instructions and project criteria. Federal
procurenments are normally required for these products.
However, construction procurenent my be authorized for
smal | quantities of special equipnment. Floors and finishes
behi nd war drobes/| ockers will be of uniformfinish in order
that flexible use of space may be made. Material options
and | ocker sizes (single or double tier) require

coordi nation and confirmation with the Using Service.

10.3 Raised Floor Systens design and specifications will be
carefully coordinated with respect to equi pnment | oads,
vertical heights and cut out penetrations. Options listed
in guide specifications will be coordinated with User and
interface requirenents of existing installations. Under-
floor surface will be specified with hardener or seal ed or
pai nted with epoxy (Air Force) to minimze dusting and
facilitate cleaning.

11. EQUI PMENT:

11.1 Food Service |layouts and equi pnent sel ections require
coordination with the Troop Support Agency (TSA-Fort Lee,

VA) except for small kitchen facilities and non-appropri ated
funded projects. Layout and equi pnent data for Air Force
projects will be furnished with design instructions and
project criteria. Layouts will assure a sound circulation
pattern and flexibility for equi pnent tol erances and

change. Itens of equipnent to be contractor or governnent
furnished and installed will be determ ned and clarified in
the project docunents as early as practicable.
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Additionally, it is inportant to coordinate electrical
receptacle placenments for equi pnment to avoid wet surfaces
and maintain flexibility for equi pnment changes. Roof
mount ed equi pment and/or roof penetrations will be avoi ded
as practicable.

11.2 Waste Handling Equi pnent/ Transformer will be | ocated
or screened to avoid air pollution, noise and visual

di stractions. Masonry screens will be of such height to
screen the equipnment fromnormal view and will be perforated

for maxi mum air circulation and drainage.

12. FURNI SHI NGS

12.1 Furnishings Selection will be analyzed from functi onal
use, environnental conditions and economc first cost and
mai nt enance. Division environnental conditions vary from
hum d to arid with high solar |oads; therefore, selections
will reflect design response to these conditions and
practical tradition. Built-in furnishings and equi pnent

wi Il be detailed and specified to mnim ze sharp edges,
corners and ot her safety hazards or cleaning problens.
Reception counters and |ike furnishings will have rounded or
bevel ed edges to benefit safety and cl eaning. Selections
shall conmply with TI 800-01 flane spread and snoke

devel opnent limtations.

12.2 Sanple Boards. A mninmum of two sanple boards show ng
color and texture of both exterior and interior structural
(building related) furnishings/finishes are required for use
of the contracting officer and contractor. These are
critical docunents for architectural field control and wll
be made clear as to whether sanples represent the actua

mat erial or are for color and texture only. Specifications
will incorporate requirements for the contractor to submt
coordi nated sanpl e boards of appearance related construction
items. The sanple boards submtted will show color, texture
and finish of proposed material itens consistent with the
format of the A-E prepared sanple boards on file with the
COR.

12.3 Col ors.

12.3.1 Reference:
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FED Std. 595a.
TM 5- 618/ AFM 85- 3, Paints and Protective Coati ngs.
M L- HDBK 1190.

12.3.2 Ceneral. Federal Standard 595a will be used as a
basic guide to select and specify exterior and interior
colors. Accent and special colors may be sel ected and
specified to match manufacturer's standard nanmes and
nunbers.

13. SPECI AL CONSTRUCTI ON

13.1 Project Criteria may reference special type
construction such as industrial, pre-engineered and/ or
commerci al standard design and construction. These type
projects require coordination with installation standards,
master plans and future construction. Additionally, they
requi re econom c analysis of site, foundation and
procurenment timng to assure overall beneficial econony.

13.2 Commercial Standards are recommended only if guide
specifications are unavail able. Commercial standards
require special devel opnent for inplenmentation of quality
control and construction approval of contractor submttals.

13.3 Underground (W ndow ess) Structures are sonetines
cited for security purposes and may be appropriate for

radi ati on and/ or weat her protection. These type structures
are not recomended for facilities with high personnel
occupanci es or daylighting needs and are usually higher in
unit cost due to structural, fire sprinkler and exit

requi renments. Openings 760mm wi de and 15 neters on center
are normally required for fire fighting access. \When

radi ati on protection is required, the nunber of personnel to
be protected and the protection factor (PF) will be
confirmed prior to determ nation of building type.

14. CONVEYI NG SYSTEMS:

14.1 Elevator requirenents may be cited in program
docunments; however provision of elevator equipnent is
normal ly mnim zed due to structural and mai ntenance cost.
When el evators are proposed, an econom c analysis wll be
included with the design analysis as they effect the overall
structure. Elevator access, timng sequence, finishes and
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architectural lighting will be carefully coordinated between
t he design anal ysis and specifications.

14.2 Hoist/Bridge crane equi pment is often required for
governnent construction. It is inportant due to overall
structural costs that the designer confirns the capacity of
this equipnment (kg or netric ton) for current criteria and
future loads. Additionally, the critical horizontal and
vertical working clearances will be confirmed and this data
stated in the design anal yses.

15. MECHANI CAL:

15.1 Plans and elevations will be coordinated to indicate
any exposed to view mechani cal equipnment for the initial
concept or early prelimnary submttal. Mechanical spaces
wll be sized to accommpdate the nost critical of three
mechani cal equi pment options with adequate worKking

cl earances therefore.

15.2 Fire Protection for Hazardous Spaces:
15.2.1 Reference:

National Fire Protection Association
Life Safety Code |01

TI 800-01.

M L- HDBK 1190.

M L- HDBK 1008C

15.2.2 Criteria References cite requirenments for 1-hour or
hi gher rated construction for corridors, stairwells, pipe
and el evator shafts, hazardous spaces such as heater/boiler
rooms, and storage areas containing conbustible material.
Application of these requirenents has varied regarding

hei ght of surrounding rated partitions, ceiling
construction, |ocation of danpers, and rating of openings

t hrough the protected construction. The following criteria
clarify features of such 1-hour protection:

15.2.2.1 Rated partitions will extend to the underside of
the floor or roof deck to prevent flue-action fire hazards
from openi ngs unless rated ceilings (protected top and
bottom are detailed and specified. Openings from
structural and nmechani cal penetrations will be detail ed and
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specified to be closed or sealed with 15nm i nconmbusti bl e
expansion joint material.

15.2.2.2 Rated ceiling assenblies (protected top and

bottom that will accommodate fire danpers may be utilized
where cl osi ng nmechani cal penetrations of extended partitions
is uneconom cal and will be installed below all unprotected

construction.

15.2.2.3 Fire danper assenblies provided at duct and other
mechani cal penetrations of the rated partitions or ceiling
assenmblies will be coordinated with mechani cal design.

16. ELECTRI CAL:

16.1 Plans will be coordinated to indicate any exposed to
view el ectrical equipnent for initial concept or early
prelimnary submttal. Electrical spaces will be mintained
separate insofar as practicable with adequate working
spaces. Internally located transfornmers will have sound
rated walls for the specific equipnent STC ratings and

provi ded with adequate natural ventilation.

16.2 Interior Architectural Lighting should be specially
sel ected and coordi nated for main entries, |obbies, and

di spl ay areas of publicly-used buildings. Feature, focal
poi nt and/or wash |ighting may be used at maj or
cross-corridor intersections, elevator |obbies, directory

| ocations and other main circulation points as functionally
necessary. The lighting |ayout and special fixtures and
intensities shall be coordinated architecturally by
reflected ceiling plans.

16.3 Illum nated Exit Signs. NFPA 101 requires exit signs
to be readily visible. Faces of exit signs will be
vertically mounted. They will not be "slanted"” to increase
vertical clearances. Faces of exit signs wll be

per pendi cul ar or parallel to corridor walls. 1In those

i nstances where it is necessary for exit sign faces to be
ot her than perpendicular or parallel to the wall, the angle

bet ween the wall and the sign face should be between 90 and
135 degrees. Except where ceiling heights, functional
necessity or specific criteria dictate otherw se, exit signs
w Il be mounted at least 2.1 neters clear of the finished
floor. Higher nountings will be provided where possible.
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VWhere the signs would infringe on the 2. 1-neter vertica
cl earance, the followi ng neans of providing adequate clear
space will be used, in descending order of preference:

(1) Flush Munted signs.

(2) Surface nounted signs installed at ceiling-wall
intersections and nounted to either the wall or ceiling,
whi chever provides the best support. |Integral battery
supply type fixtures will not be used for the application.

16.4 Exterior Architectural Lighting will be provi ded where
functionally required for public entries, safe wal kway
access and for security. Fixture selection and |ocation

wi Il provide for |ow maintenance, |ow consunption of energy
(energy efficient) and m ni mal vandal i sm

16.5 Architectural Lighting Specifications not included in

gui de specifications will be witten for open conpetition by
two or nore manufacturers, or by listing three acceptable
manuf actured fixtures. Fixture placenent will be specially

detail ed where specified fixtures interfere with required
cl earances.
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APPENDI X A
FI NAL DESI GN | NTERDI SCI PLI NARY COORDI NATI ON CHECKLI ST
ClVIL

1. Access and entry conditions barrier-free to handi capped.
Drai nage and stairs arranged to prevent icing hazards.

2. Denmolition: ldentify walls, ceilings, doors, w ndows,
fini shes, and equi pnent as to type, material and extent of
removal for estimating purposes including horizontal and
vertical dinmensions as applicable. Provide details for new
and existing interface, patching and indicate itenms to be
rel ocated from where to where

ARCHI TECTURAL

1. Legend and Synbol Sheet accurate for specific project.

2. Exterior equipnent, |andscaping and screening of utilities
and distractions detailed and coordinated with specifications.

3. Section and detail cuts are conplete for construction and
identified with correct nunber and sheet where shown.

4. Types of materials and di mensions to coincide with plans and
schedul es.

5. Room Fi ni sh and Door Schedul es coincide with design criteria,
Fl oor and Fire plans. Acoustical and fire-rated assenblies
coor di nat ed.

6. Interior signs, directories, case/cabinet work and speci al
furni shings coordi nated between plans and specifications.
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7. Term nology and material options on draw ngs consistent with
specifications. Hardware and Paint Schedules in Specifications
consistent with draw ngs.

STRUCTURAL

1. Security protective nmeasures, vault and radiation
classifications and detail s coordi nat ed.

2. Control, construction and expansion joints coordinated in
floor and ceiling plans, elevations, sections, and details.

3. Size and spacing of reinforcing steel and wall ties in
masonry walls and at top of wall coordinated. Masonry units
properly specified as to size, strength, texture, and col or.
__ 4. Provision of proper suspended ceiling systens and inter-
medi ate steel supports. Hold down clips for lay-in ceilings at
entries and pl enum spaces.

VECHANI CAL

1. Equi prment and door clearances adequate for maintenance
and
service.

2. Stacks, exhausts, battery roomvents and air pollution
| ocated away from i ntakes and habitabl e spaces.

3. Al wall and roof penetrations, |ouvers and vents
weat her - proof ed and properly detail ed.

4. Wall, floor and roof systens coordinated and detailed for
fire danpers and fire safety of openings and
penetrations.

5. Proper use of plenunms in corridors per NFPA 90A and
M | - HDBK- 1008.
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6. Fire and Reflected Ceiling Plans coordinated for
mechani cal penetrations, diffusers and fire sprinkler
| ocati ons.

7. Fire extinguisher cabinets, standpipes and drinking
fountains full or sem -recessed, |located for exit conditions
and det ai | ed.

ELECTRI CAL

1. Exterior and Interior architectural |ighting properly
| ocated and detailed. Reflected Ceiling Plans coordinated.

2. Electrical equipnment, panels and transfornmer clearances
and encl osures checked for fire safety and sound attenuati on.

3. El ectronic hardware itens i nterfaced.

[11-A-3



ARCHI TECTURAL DESI GN REVI EW CHECKLI ST

DESI GN_ANALYSI S

*1. Facility areal/capacity consistent with program scope

2. Project construction cost consistent with program anount.

3. Building classification (occupancy) confirns type of
construction (fire resistance).

4. Anal ysis conprehensive with the AEIM formt.

5. Economi c justification of building
systens/ assenblies.

6. Sustainable Project Rating Tool (Spirit) conpleted

DRAW NGS

1. Drawi ngs independently checked by AE.

*2. Project location/north, views and prevailing
sumrer/wi nter wi nd shown.

*3. Master plan and future expansion capability coordi nated.

*4. Visual features (existing/natural) indicated on/off site.

*5. Building massing in balance with paving and open space.
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*6. Accessibility (primary, secondary, service and fire
fighting) clear.

*7. Building configuration & height neets horizontal/vertical
& noi se zone clearances. (Airfields, code setbacks,etc.)

*8. Building orientation consistent with solar energy
conservati on.

*9. Exterior circulation and wal kway interface efficient.

10. Landscape enhanced, exterior equipnent and utility
di stracti ons coordi nat ed.
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*11. Space all ocations consistent with occupancies (male,
femal e and transient).

*12. Space arrangenent/circulation efficient and
flexible.

13. Fire safety (hazards, area linmts, separations and
exits)

14. Barrier free, OSHA and protective shelter criteria net.

15. Floor system (thermal, fire, sound and weat her proofi ng)
confirmed.

16. Wall system (thermal, fire, security, sound, and
weat her proofing) confirnmed.

17. Roof system (thermal, fire, security, sound, and
weat her proofing) confirnmed.

18. Conveyance system speci al equi pment/ GFE coor di nat ed.

19. Cubage/ceiling heights and assenbly cl earances
econom cal

20. Door system (cl earances, unit widths, fire, security
and sound ratings) confirnmed.

21. Security/hardware and keying/vaults (fire and
theft-1DS), antiterrorismsecurity measures coordi nated.

22. W ndow system gl azi ng/ dayl i ghti ng/ shadi ng fenestration
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meets criteria.

23. Interior design/finishes (features, accents, |ighting)
coor di nat ed.

**24. Signage (interior and exterior) coordinated.

PROJECT SPECI FI CATI ONS

**1. @uide specifications tailored to regional/local/project
condi tions

2. Wiivers for soul source procurenent itens.
**3. Term nol ogy consi stent between draw ngs and
speci fications

**4, Commercial specifications and short formlist multiple
opti ons.

PROJECT ENG NEERI NG/ PRQJECT DEFI NI TI ON | TEMS
** FI NAL SUBM TTAL | TEMS
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CHAPTER |V

STRUCTURAL

1. PURPOSE OF CRITERIA. The purpose of the follow ng
criteriais to facilitate the proper use of design criteria,
to ensure that repetitive deficiencies in design will be
elimnated, and to ensure that all aspects of structural
design are properly covered. They are not intended to be
rigidly restrictive except in the use of building codes,
unit stresses and unit | oads, and for special design

consi derations in expansive soils areas. The standard
details shown herein may be revised if it can be shown that
a different detail is nore econom cal and/or will perform
better.

1.1 METRICATION. The netric units used are the

| nternational Systemof Units (SI) adopted by the U. S.
Governnment as described in Chapter |, paragraphs 3. and
4.2.1.

1.1.1 Concrete Reinforcenent. This docunent uses netric
concrete reinforcement designations conformng to the ASTM
A635/ A635M SI system

1.1.2 Msonry. Concrete masonry units (CWMJ) and clay brick
manuf actured to metric standards are not readily avail able
in the Sout hwestern Division. New facilities are typically
di nensioned in nmetric units that are nodul ar with hard
metric masonry products. I n accordance with P.L. 104-289 the
Contractor may use soft nmetric CMJ and brick, equivalent to
standard | -P CMJ and brick during construction. Plans and
speci fications should make the Contractor responsible for
changes in reinforcenent detailed on P&S and all costs
associ ated with use of CMJ and brick manufactured to I-P
units.

2. REFERENCE:
2.1 Publications of United States Gover nnent

2.1.1 TI 800-01, Design Criteria
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2.1.2 UFC 3-310-01, Load Assunptions for Buildings
2.1.3 TI 809-02, Structural Design Criteria for Buildings
2.1.4 TI 809-04, Seism c Design for Buil dings

2.1.5 TI 809-05, Seismc Design for the Rehabilitation of
bui | di ngs

2.1.6 Not Used

2.1.7 TI 5-809-07, Design of Load Bearing Col d-Fornmed
Steel Systens and Masonry Veneer/ Steel Stud Walls

2.1.8 TM 5-809-12, Concrete Slabs on Grade Subject to
Heavy Loads

2.1.9 Tl 5-809-28, Design and Construction of
Conventionally Reinforced Ri bbed Mat Sl abs (RRMS)

2.1.10 TI 5-809-29, Structural Considerations for WMetal
Roof i ng

2.1.11 TI 5-809-30, Metal Building Systens
2.1.12 TM 5-818-7, Foundati ons on Expansive Soils

2.1.13 UFC 4-010-01, DoD M ni mum Antiterrori sm Standards
For Buil di ngs

2.1.14 UFC 4-010-02, DoD Security Engi neering Manual
2.1.15 ER 1110-345-53, Structural Steel Connections

2.1.16 ER 1110-345-700, Design Analysis, Draw ngs and
Speci fications

2.1.17 ETL 1110-3-447, Engi neer of Record and Design
Responsibilities

2.1.18 CESWD Design Criteria for Ri bbed Mat Slab
Foundati ons, 1985

2.1.19 CESWD Structural Design Gui dance and Desi gn
Consi derations for Whod Franed Constructi on of
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Barracks/Dorm tories

2.1.20 ML-HDBK 1008C, Fire Protection For Facilities
Engi neering, Design and Construction

2.1.21 EC 1110-1-94, Classification of Type of
Construction.

2.2 Construction Industry Codes and Specifications

2.2.1 AISC Specification for Structural Steel Buildings -
Al |l owabl e Stress Design and Plastic Design (1989).

2.2.2 AISC Load and Resi stance Factor Design Specification
for Structural Steel Buildings (latest edition).

2.2.3 AISC Specification for the Design of Steel Holl ow
Structural Sections and Hol |l ow Structural Sections
Connecti ons Manual .

2.2.4 ACI 318, Building Code Requirenments for Structura
Concrete (latest edition)

2.2.5 SJI Standard Specifications, Load Tables and Wei ght
Tabl es for Steel Joists and Joist Grders (latest edition)

2.2.6 ASCE 7, M ninmm Design Loads for Buildings and O her
Structures (latest edition)

2.2.7 AISlI, Specifications of the Design of Cold Forned
Steel Structural Menbers (latest edition and suppl enents)

2.2.8 AWS D1.1, Structural Welding Code by The Anerican
Wel di ng Society (latest edition)

2.2.9 Al um num Design Manual by The Al um num Associ ati on
(latest edition)

2.2.10 FEMA 302, NEHRP Recommended Provisions for Seismc
Regul ati ons for New Buildings and Ot her Structures (1997)

2.2.11 FEMA 350, Recommended Seism c Design Criteria for
New St eel Monent Frame Buil di ngs
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2.2.12 FEMA 353, Recommended Specifications and Quality
Assurance Guidelines for Seism c Applications

2.2.13 ANSI/ AF&PA Nati onal Design Specification for Wod
Construction, Allowable Stress Design (ASD) or Load and
Resi st ance Desi gn (LRFD)

2.2.14 SDI DDwWD2, Di aphragm Design Manual (| atest edition)
2.2.15 ACH 530.1, Building Code Requirenments for Masonry
Structures by The Anmerican Concrete Institute (I atest

edi tion)

2.2.16 Low Rise Building Systens Manual by The Met al
Bui | di ng Manuf acturers Associ ation (latest edition)

2.2.17 BRAB Report, Criteria for Selection and Desi gn of
Resi denti al Sl ab-on-G ound.

2.2.18 PTI Design and Construction of Post-Tensioned Sl abs
on ground by Post Tensioning Institute

2.2.19 AISC, Seismc Provisions of Structural Steel
Bui | di ngs, 1997

2.2.20 API Standard 640, Wl ded Steel Tanks for O Storage

2.2.21 AASHTO Standard Specifications for H ghway Bridges
(latest edition and provisional standards)

2.2.22 AClI Detailing Manua

2.2.23 AISC Holl ow Structural Sections Connections Manual
2.2.24 SDI Design Manual for Conposite Decks, Form Decks,
Roof Decks, and Cellular Metal Floor Deck Wth El ectri cal
Di stribution. Publication No 29. (latest edition)

2.2.25 Al SC Code of Standard Practice for Steel Buil dings
and Bridges. (latest edition)

2.2.26 Al SC Specification for Structural Joints Using ASTM
A325 or A490 Bolts. (latest edition)
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2.2.27 A Practical Approach to the "Leaning" Colum by
Lousi F. Geschwi nder, Al SC Engi neering Journal, Volunme 32,
No. 2, Second Quarter 1995.

2.2.28 International Building Code (UBC) (Il atest edition)

3.  REQUI REMENTS FOR PRQJIECT ENG NEERI NG PHASE/ CODE 3 ( ARMY)
AND PROJECT DEFI NI TI ON (Al R FORCE) SUBM TTAL. (Reference: TI
802-01) When the design Scope of Wirks requires, either a
Proj ect Engi neering or Project Definition brochure submttal
is required. Typically this submttal is nmade at the 15
percent design conpletion stage, but the Scope of Wirk nmay
nodify this requirement. The paranetric estimte nust be
based on reasonabl e description of the physical properties

t hat describe the project. At this pre-design stage the
structural design engineer shall have used the proposed
bui I ding footprint, room arrangenent, and interface between
the facility and its proposed building site and concept ual
fram ng options cost estinates to select an econom cal
structural framng system Facilities for which structural
design will be conpl ex/unconventional or costly shall be
devel oped as required establishing the project cost.

3.1 Structural Submttal. The structural portion of the
brochure submttal will consist of a narrative and

sket ches/ drawi ngs showi ng that structural fram ng functional
requi renents, criteria and econom cs have been satisfied
during the selection of a suitable structural system

3.1.1 The presentation shall list structural technical
criteria, manuals, codes, etc. applicable to the design.

3.1.2 The presentation shall summrize the design live

| oads, give the design basic wi nd speed, exposure category
and i nportance factor, state the design Seism c Spectral
Accel erations, S; and S; , facility Seismc Use G oup, and
Seism c Design Category. Also, identify the threat

tactic(s), threat severity level(s) and |l evel (s) of
protection for Antiterrorism Force Protection established by
DD Form 1391 for security of the facility.

3.1.3 The presentation should discuss the structural
fram ng systemthat is judged to be appropriate and the
al ternatives that have been evaluated, i.e. |oad bearing
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shear walls and fl oor/roof diaphragns, braced frames and
fl oor/roof diaphragnms, nonent resisting steel franes,

rei nforced concrete pan joist floor, bar joist with |ight
wei ght concrete slab on nmetal form floor, etc.

3.1.4 Discuss any special requirenents that affect the
structural design and cost such as sl oping construction
site, costly foundations, unusually |long span | ength,
seismc joints, conplex architectural features, Force
Protection neasures required for main structural fram ng
system walls, doors, w ndows, roofs, etc.

3.1.5 Submt prelimnary cal culations or rational used to
sizel/ evaluate/justify the recommended fram ng systemand its
esti mated constructi on cost.

3.1.6 Submt sketches/drawi ngs show ng type fl oor and roof
structure, colum grid Iines and | ocations of |ateral braces
in frames, shear walls and any unconventional fram ng
requirenments

4. REQUI REMENTS FOR CONCEPT ( ARMY) SUBM TTAL. \When required
by the Scope of Work on Arny projects, this submttal is at
the 35 percent design conpletion stage. The structural
portion of the submttal consists of a structural narrative,
desi gn anal ysis and draw ngs.

4.1 Structural Narrative. Use the format shown in Chapter
| X and include all of the information listed in the formt
that is applicable to the project.

4.1.1 Framing System Selection of the structural fram ng
system shoul d be based on a cost conparison of conpetitive
systens. Reasons for the final selection should be stated,
i ncludi ng econom c, functional, site or other

consi derations. The fram ng system s vertical and | ateral

| oad resisting systens should be clearly described.

4.1.2 Foundation Type. |If the on-site soil investigations,
soil testing and eval uation are conplete, a foundation
design analysis with final foundation recomendati ons should
be in the Concept submttal. Wen this work is not conplete
a tentative foundation recomendati on (based on information
from past soil investigations and types of foundations
previously used in the vicinity of the building site) should
be gi ven.
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4.1.3 Live Loads. The live |oads to be used for design
shoul d be stated. Loads should conmply with I BC, UFC 3-310-01
and ASCE 7, and any special conditions such as needed for
conputer room floors, mechanical roomfloors, etc.

4.1.4 Seismc Design. Prelimnary seismc design is
required. G ve the site Seism c Spectral Accel erations, S
and S;, facility Seismc Use G oup, and Seism c Design
Category. State if seismc or wind controls the design of
the |lateral force resisting system Wen seismc controls
the design of the lateral force resisting system describe
the system sel ected using "Basic Seism c-Force-Resisting
Systenmt term nology from Table 7-1 of TI 809-04. Also
descri be any special seismc design features such as seisnmc
separation joints. Spectral accelerations S;and S; for each
base in the Southwestern Division are given in paragraph 22.
A design aid for Seism c Design Category is in paragraph

23. 1.

4.1.5 Wnd Loads. The narrative should state the basic
w nd speed, inportance factor and exposure category, and
should utilize references IBC, UFC 3-310-01 and ASCE 7 as
the basis for calculating wind pressures. The basic w nd
speed for each base in the Southwestern Division is |isted
i n paragraph 22.

4.1.6 Force Protection. The narrative should summarize the
structural requirenents of protection needed for force
protection established by DD Form 1391 for the facility.

| dentify the structural superstructure nmeasures incorporated
into the main structural fram ng system progressive
col | apse prevention neasures, walls, doors, and wi ndows to
provide the | evel of protection required. Utilize UFC 4-010-
02 and UFC 4-010-10 force protection guidance.

4.2 Design Analysis. Provide calcul ations necessary to
docunment conparative cost investigations and to denonstrate
t he adequacy of the structural design concepts.

4.3 Structural Drawi ngs. Draw ngs should show the
fol | ow ng:

4.3.1 Foundation plan and typi cal sections.

4.3.2 FEloor fram ng plan(s), where applicable.
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4.3.3 Roof fram ng pl an.

4.3.4 Lateral |load resisting system (shear walls, franme
braci ng, nmonent resisting franes, wall system etc.).

5. REQUI REMENTS FOR FI NAL SUBM TTAL.

5.1 Structural Narrative. The wite up should cover
functional, technical requirenments, and design nethods upon
which the facility foundation, superstructure, floor, roof
and wall systens where designed. The write up shoul d address
design dead, live, wind, and seism c or other | oads.

Sel ection of structural systens for econony and to neet
technical requirenents such as seismc and force protection
shal | be addressed.

5.2 Design Anal ysis:

5.2.1 See Chapter I X - Design Analysis, and ER 1110-345-700
for additional structural requirenents.

5.2.2 Lateral Load Analysis |In addition to an analysis for
vertical gravity |loading, a conplete |lateral |oad analysis
is required for all buildings to design a continuous | oad
path fromthe point that the lateral load is applied to the
foundati on. Design |ateral |oads caused by wind and due to
eart hquake ground notion shall be anal yzed. Additional

di scussion of |ateral |oad design analysis requirenents are
in Chapter |IX. Basic design wi nd speed seism c spectral
accelerations for mlitary installations within CESWD are in
paragraph 22. A design aid for seismc analysis is in

par agraph 23. 1.

5.3 Structural Draw ngs:

5.3.1 Use standard details and notes shown on encl osed
pl ates, where applicable.

5.3.2 Use grade beam slab, lintel, colum and footing
schedul es where the size of building warrants.

5.3.3 Show sufficient sections and provide sufficient
details required to construct the superstructure fram ng,
bui I ding foundation, walls and floors so they performin
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accordance with the design analysis intent and detail
m scel | aneous itens including, steps, porches, nechani cal
equi pnment pads, cooling tower foundations, etc.

5.3.4 Detail all critical steel beam connections including
colum base plate and foundation anchor bolt details.

Si npl e connection details (Shear Connections) nmay be

sel ected by the structural steel fabricator fromthe Al SC
Manual of Steel Construction. Were connections are not
detai |l ed, show design shear capacities. The Engi neer of
Record shoul d approve the structural adequacy of shear
connections detailed by the steel fabricator as required by
ETL 1110-3-447. See paragraph 16.3.3 for additional design
requi renents.

5.3.5 Al reinforced concrete secti ons should be detail ed
in accordance with the ACI Detailing Manual .

5.3.6 Roof openings and all supports for ventilators, fuel
tanks, electrical bus ducts, unit heaters and ot her

equi pment nust be detailed or adequately described on the
drawi ngs or in the specifications. The structural designer
shall ensure that all mechanical and el ectrical equipnment is
properly supported and that Architectural features are
adequately framed and connected, especially where seismc
design is required.

5.3.7 Masonry for buildings should be detailed to show
required thickness, vertical reinforcenment size and spacing,
dowel s, pilaster depth, reinforcenment and ties, wall
stiffeners adjacent to openings, lintel depth, reinforcenent
and end bearing di nensions, bond beam spaci ng and

rei nforcement, joint reinforcenment spacing and size, and
control joint locations and details. When walls are curtain
wal | s show details of masonry connections to the main
frames.

5.3.8 Light cold forned steel fram ng should be
detailed to show steel stud, steel joist, spacing and

requi red physical properties including depth, thickness,
nmoment of inertia, section nmodulus. Assenbly details to show
wall top and bottomtracks along with their required

physi cal properties and their connections to floors or other
fram ng. Details including required web stiffners,
foundation clips, end clips, joist hangers and the required
nunber and size of connecting screws and/or weld size and
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| ength should be included. Fram ng around openings shall be
detailed to show headers, nested or double/triple nmenbers on
si des of openings shall be shown. Diagonal bracing and its
connection to foundation and |ight gage fram ng shall be
fully detailed when required for building structural
stability. Internmediate bridging for |ateral support of
studs/joists needs to be fully detail ed. See paragraph 19.1
for special designer requirenents.

5.4 Sei sm ¢ Desi gn:
5.4.1 Seism c design paraneters, as indicated by the

general notes on Plate S1 shall be on the structural
drawi ngs in the Contract Pl ans.

5.4.2 Details of construction on the structural draw ngs

w il be sufficient to assure that construction neets
applicable seismc requirenents in UFC 1-200-01, TI 5-809-4,
TI 809-5, FEMA 302, FEMA 350, and FEMA 353.

6. LOADI NGS.

6.1 M ninmum design |oads and | oad case conbi nati ons shal
be in accordance with references UFC 3-310-01, and ASCE 7
except as stated bel ow

6.2 Load conbinations for strength designs of concrete
shall be based on ACI 318, AISC for Allowable Stress and
Load and Resistance Factor design for structural steel,
Al SI / AF&PA Nat i onal Design Specifications for All owable
Stress and Load and Load and Resi stance Factor design for
wood desi gn.

6.3 M ninmum service design pressure for interior walls and
partitions shall be 240 Pa, except use 480 Pa for interior
masonry wal | s.

6.4 Basic w nd speeds, seisnc spectral accel erations, and
ground snow | oads are covered in paragraph 22.

7. MATERI ALS AND DESI GN CODES.

7.1 Concrete.

7.1.1 Design of concrete el enents shall conformto ACI 318.
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7.1.2 Use a concrete strength of 21 MPa (3000 psi) for

rei nforced concrete and 35 Mpa (5000 psi) for prestressed
concrete. For concrete sl ab-on-grade subject to heavy wheel
| oad see paragraph 10.2.11.

7.1.3 Reinforcing should be ASTM A615M qgrade 420 (ASTM
A615 grade 60) or equival ent except that ties my be ASTM
A615M grade 300 (ASTM A615 grade 40).

7.2 Steel

7.2.1 Design of hot rolled steel nenbers and connections
shall conformto applicable Al SC manuals referenced in
paragraph 2.2. with the special seismc requirenments for
Seismic Use Group Il buildings in UFC 1-200-01. Hot rolled
steel nmenbers should use ASTM A992, structural tubing ASTM
A500 Grade B, channels, angles, and plates nmay use ASTM A36.

7.2.2 Design of cold fornmed steel shapes shall conformw th
UFC 1-200-01, TI 5-809-07 and AISI Specifications of the
Design of Cold Fornmed Steel Structural Menbers.

7.2.3 Design of open web joists and joist girders shall

conformto Steel Joist Institute Standard Specifications,
Load Tabl es and Wei ght Tables for Steel Joists and Joi st

G rders.

7.2.4 Design of steel decking used as a di aphragm shall
conformto the Steel Deck Institute Di aphragm Desi gn Manual
and the Design Manual for conposite Decks, Form Decks and
Roof Decks.

7.3 Masonry. Concrete masonry units (CMJ) shall be

desi gned in accordance with UFC 1-200-01, TI 809-04 and ACI
530.1. Use type "S" nortar. See paragraph 1.1.2 for

gui dance on size of masonry units to use.

7.4 Wood Fram ng for Barracks/Dormtories

7.4.1 The International Building Code and EC 110-1-92 all ow
use of wood construction in barracks/dormtories. Mst
mlitary barracks/dormtories my be classified based on an
Occupancy Cl assification of Goup Residential (R), Division 1
(nore than 2 stories and 3000 square feet above the first
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floor). This classification allows the use of Type IIl Fire
Resi stive Buildings. Type IIl buildings my have a wood
structural framework with not | ess than one-hour fire
resistive construction throughout.

7.4.2 Wod fram ng design shall conformto TI 5-809-2 and
ANSI / AF&PA Nati onal Design Standards For The National Design
Speci fications For Whod Construction. In addition within

t he Sout hwestern Division, design should follow the guidance
in the CESWD Criteria Letter “Structural Design Gui dance and
Desi gn Consi derations for Wod Framed Construction of
Barracks/ Dorm tories.”

7.4.3 The AE or _in-house design structural engineer is
responsi ble for perfornm ng a building design analysis and
preparing structural plans and specifications clearly
showi ng wood fram ng material grade(s), sizes and | ocation
of all structural nmenbers, and details of connections
required to produce a continuous |oad path fromthe | oad
application point into the building foundation.

7.4.4 A framing nailing schedule giving mninumnailing
requi renents should be in the building plans and
specifications. A recomended m ninmum nailing schedule is in
the CESWD Criteria Letter referenced in paragraph 7.4.2. The
structural designer should design and detail connections
needed for the building fram ng when the required connection
capacity exceeds those provided by the schedule for m ninmum
nailing of framng in the plans and specifications.

8. FOUNDATI ON DESI G\

8.1 General. Applicable notes fromPlates 4 and 5 should
be included in the structural draw ngs, preferably on the
foundati on plan. Heavy, vibration-producing equi pment, such
as chillers, fire punps, engine/ generator sets and high-
pressure air conpressors, should have separate isol ated
foundati ons. Some equi pment should be provided with

vi bration isolators, see TM 5-805-4 “Noi se And Vi bration
Control” for further guidance.

8.2 Type of Foundation. The reconmended foundation type,

al | owabl e beari ng pressure, foundation depth,
expansi ve/ settl ement paraneters, etc. will be included in
the final Foundation Design Analysis. The Foundation Design
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Anal ysi s should al so indicate whet her sl ab-on-grade first
floors may be used or whether first floors nust be
structurally supported over a void due to expansive soi
conditions. The foundation type and design nust satisfy the
limting deflections required too ensure proper performance
of the building superstructure. Differenti al

settl ements/ heave should be limted to L/600-L/1000,

L/ 360-L/ 600 and L/200-L/360 for rigid, sem-rigid and
flexible fram ng/wall systens, respectively; where L is the
di stance between points in question. A special criterionis
to be followed in expansive soils areas.

8.3 Design loads. Allowable foundation bearing pressures
shoul d be given in the Foundation Design analysis and w |
be normally be given as "net" values; intended for use with
service | oads consisting of dead | oads plus that portion of
l'ive | oads that act continuously. Use of common |live | oad
reduction factors is one way to approxi mate the continuous
live load. The "continuous |live |oad" concept does not
apply to certain foundations with high transient |oads, such
as crane | oads, where the full live |oad should be
considered in the foundation |oad. Since bearing allowable
is net values, do not include the weight of footings, piers
or overburden in the design |oads. Were wind or seismc

| oads cause foundation uplift, these |oads should be
conbined with any pier heave forces due to expansive soils
to determne the total tension | oad for design of pier shaft
reinforcenent. Lateral forces may be present due to wind or
seismc | oads or due to rigid frame thrust. Such | oads may
requi re use of foundation ties. Ties for deep foundations
may be necessary in seism c zones. \Where Force Protection
requires design for blast pressures for design of franes,
wal I's, or roofs these |oads shall conformto TI 5-853-3.

9. Pl ER- AND- BEAM FOUNDATI ONS:

9.1 G ade Beam Desi gn:

9.1.1 Reinforced concrete grade beans shoul d be designed in
accordance with ACI 318 building code. The grade beam

m ni mum tensi on reinforcenent ratio "p" should be 1.38/fy
with fy in MPa (200/fy with fy in psi) unless the conputed
rei nforcement area required for flexure is increased by
one-third. Provide a m ninum of No.10 ties at 600nm o.c.

t hr oughout the | ength of the beam
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9.1.2 Use details simlar to those shown for pier and beam
foundati ons on the plates in Appendix A

9.1.3 A 150mm (6-inch) carton fornmed void will usually be
requi red under all grade beans in expansive soil areas. The
need for voids bel ow grade beans will be covered in the

Foundati on Desi gn Anal ysis.

9.1.4 Masonry walls and partitions in buildings in
expansi ve soil areas, with sl ab-on-grade floors should be on
grade beans (even 102mm (4 inch) walls) in order to reduce
wal | cracki ng problens experienced in the past.

Load- bearing walls and shear walls will be supported on
grade beans or strip footings in non-expansive foundations.
Non-| oad bearing masonry walls and partitions in

non- expansi ve soil areas may be supported on sl abs on grade
that are thickened to support the wall dead wei ght.

9.1.5 In buildings with slab-on-grade floors, such as
war ehouses, where the finished floor is nmore than 300mMm
above outside grade, special attention nust be given to
desi gn of exterior grade beanms to withstand |ateral soil
pressure fromthe fill under the floor sl ab.

9.1.6 The corner reinforcing details shown on Plate S12
shoul d be used to prevent cracking at corners.

9.2 Drilled Pier Design:

9.2.1 Piers should be designed as short, tied colums with
m ni mum vertical reinforcement per ACI requirenents. Note

t hat since pier shaft diameters are often larger for

Geot echni cal or construct-ability reasons than required for
structural |oads, the provisions of ACI 318 that allow a use
of a reduced concrete area to determ ne m ni num
reinforcement may apply. For piers in expansive soil see
par agraph 9.2.6 bel ow.

9.2.2 Mninmum pier dianeters are 450mm (18 inches) for
piers up to 12 neter (40 feet) in depth and 600mm (24
i nches) for piers deeper than 12 neter (40 feet).

9.2.3 Bell dianmeters should be specified in increments of
150mm (6 i nches) and should not be greater than 3 tines the
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pi er diameter to enable the use of typical machine belling
equi pnent .

9.2.4 Size bells for dead |oad plus the portion of live
| oad that acts continuously.

9.2.5 Pier |loads should be conputed only to grade (weight
of pier, bell and earth above base of footing will be taken
into account in determ ning "net" allowable bearing pressure
gi ven in Foundation Design Anal ysis).

9.2.6 Piers that extend through expansive soils may be

subj ected to tension | oads caused by soil friction on the
shaft as the soil expands. The Foundati on Design Anal ysis
will give either recommended ultimte pier design tension or
m ni mum shaft tension reinforcement and m ni mum bell size to
anchor the pier when expansive soils cause pier tension.
Pier tension reinforcing should be sized for net |oad
obt ai ned by subtracting the pier |oad due to the building
dead weight fromthe tension due to soil heave, using a
steel stress of 420 MPa (60 ksi), depending on the steel
speci fi ed.

9.2.7 See details and notes on Plate S11.

9.3 Design of Gade Beans and Drilled Piers Carrying
Lateral Loads. The lateral force resisting systemincludes
the structural systemthat transfers |oads to the earth
foundation. A systemthat ties the foundation el enents
together is highly desirable. Slab-on-grade floors are
i solated fromthe superstructure foundation and this system
requires careful evaluation of grade beans which are subject
to lateral thrusts due to applied vertical |oads, those
whi ch support diagonal wall bracing or short shear walls,
and those which support exterior walls. Designers nust be
cogni zant of the fact that seismc |ateral forces conputed
by the Equivalent Static Force Method are | ower than the
peak dynam c force. Appropriate soil safety factors nust be
applied to limt lateral deflections of foundation el enments
and to conmpute structural stresses in piers and grade beans.
The structural designer should see the Foundati on Design
Anal ysis and/or consult with the geotechnical engineer for
recomended | ateral soil design paraneters.

10. RI BBED- MAT SLAB FOUNDATI ONS.
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10.1 General Requirenments. Ribbed mats should be designed
in accordance with the referenced Design Requirenments for
Ri bbed Mat Foundations by CESWD, as nodified by TI 809-28.
It should be noted that the CESW criteria was devel oped
using the 1983 edition of ACI 318 and has not been updat ed.
Many of the provisions of these references are provided in
the foll ow ng paragraphs.

10.1.1 The ribbed mat foundation is a nonolithic reinforced
concrete slab-on-ground with stiffening ribs. This
stiffened mat slab is particularly suited for structures on
shal | ow foundati ons in expansive soils, where changi ng

noi sture content causes portions of the foundation soils to
heave or shrink. Ribbed-mt foundations are sinple and
econom cal solutions to many foundation problens and have
performed well for many mlitary and civil works buil dings.
The restraint fromthe ribs below the slab has caused
cracking in the slab that does not affect structural
adequacy but is esthetically unacceptable for sonme
bui | di ngs. Many of the prescribed criteria provisions have
been devel oped to control slab cracking. Use of ribbed-mats
for floors in admnistrative areas or other highly visible
floors that are not covered by vinyl tiles or carpets are
not recommended in expansive soils and use of a structurally
supported floor, as described in paragraph 11.2, may be
appropriate. It is preferable to use sl ab-on-grade sl abs for
fl oors, described in paragraph 11.1, in non-expansive soils
instead of ribbed-mats due to the potential for cracking of
ri bbed-mat sl abs and for econony of construction.

10.1.2 Soil paraneters for use in the structural design

met hods for ribbed mat foundations will be as furnished in a
"Foundati on Design Analysis.”™ Criteria for devel opnent of
the design soil paraneters are in Chapter X1

Geot echni cal .

10.1.3 Ribbed-mat sl abs are designed as prestressed or
conventionally reinforced as selected by the design

engi neer. The construction contractor shall not be given the
option of changing the ribbed-mat slab fromone type to
another. The reason for this prohibition is that design
paranmeters (e.g., nonents of inertia) nmay be dependent on
the type of ribbed-mat slab being designed and nay affect

cal cul ated shears and nonents.
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10. 2 Desi gn Requirenents.

10.2.1 The design procedure involves two parts: (a)
Meeting m ni mum prescribed requirenments and (b) perform ng
design analysis. See reference criteria in par 10.1 above.

10.2.2 Moninum Requirenents - The m ni num requirenents
apply to ribbed mat foundati ons on expansi ve and

non- expansi ve soils. Many of these requirenents are
illustrated on Plate S16 of Appendix A to this chapter.

10.2.3 Joint spacing: Ribbed-Mat-Slabs shall be placed in
6.0 neters to 7.5 neters wide | anes. Lanes for slabs

subj ected to vehicul ar | oads shall have transverse sawed
joints spaced at 500 to 750 tinmes the slab thickness in
mllimeters. Other slabs shall have sawed joint spacing at a
maxi mrum of 6.0 neters. Joint sawi ng needs to be acconplished
i mmedi ately after concrete finishing. A typical plan |ayout
for joints is shown on Plate S15. Use the construction joint
detail shown on Plate S19.

10.2.4 Mnimum Sl ab Reinforcenent: M ninmum sl ab

rei nforcenent (established to control construction shrinkage
cracking) shall be 0.5%tinmes the gross slab sectional area
each way with a maxi num rei nforcenent bar spacing of 230
mllinmeters each way. The maxi num size of bar in sl|labs shal
be #16, with a clear spacing distance of the slab thickness
di vi ded by four below top surface of slab, but not Iess than
40 mllimeters nor greater than 65 mllineters. Slab

rei nforcenent shall be continuous through construction and
sawed joi nts.

10.2.5 Ribbed-Mat slab surfaces should be noist cured for 7
days using wet mats. Cuide specifications should be changed
to require wet mat curing when preparing contract
specifications for ribbed-nmats.

10.2.6 Specify M ninmum 28-Day Conpressive Strength of 21
MPa (3.0 ksi) concrete strength except for vehicle |oaded

sl abs where 28 MPa (4.0 ksi) strength shall be

specified. (Note: 28Moa concrete cylinder strength is

approxi mately equal to 3.4 MPa (500 psi) flexural strength.)
Speci fy water/cenment ratio maxi mum of 0.42. Require an

aggregate gradation that uses 25mmto 40mm (1 to 1.5 inches)
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maxi mum si ze coarse aggregate. Include these requirenments in
the contract specifications for ribbed-mats.

10.2.7 Ribs should be continuous across the slab, usually
spaced no nore than 6.0 neters on centers on expansive soils
and 7.5 neters on centers on non-expansive soils. Rib
dept hs shoul d extend below the frost line but normally are
l[imted to 1.0 nmeter in order to mnimze problenms with

mai ntaining the trench walls during construction. M nimum
rib width should be 300nm  Optional horizontal construction
joints |located near the bottom of the slab are not desirable
but are sonetines used to facilitate construction. Use ribs
on either side of large openings in the slab. In buildings
with rigid franmes such as pre-engi neered nmetal buil dings,
transverse foundation ribs can be designed to take the rigid
frame thrust. Mnimumrib reinforcing percentage "p" for
expansi ve soils should be 0.33 percent of the rib cross
sectional area top and 0.33 percent bottom The total

rei nforcing percentage may be reduced to 0.5 percent of the
cross sectional area of ribs when founded on non-expansive
soil areas. Provide a higher percentage than the prescribed
m ni mum rei nforcenment whenever the analysis shows nore is
required to carry the | oads.

10.2.8 Significant wall |oads, colum |oads, etc., should
be distributed to the soil by the ribs. An effective width
of slab on each side of the rib, equal to the slab

t hi ckness, may be added to the rib width for the effective
bearing area. The bearing pressure under the ribs shall not
exceed the all owable soil bearing pressure. Ribs may be

wi dened |l ocally or thickened integral spot footings may be
used to distribute colum loads to the soil. See Plate S15.

10.2.9 Cenerally vapor barrier, capillary water barrier,
and non-expansive fill should be used under ribbed- nat

sl abs. Exceptions may occur in arid clinmates when the site
has hi ghly pervious foundation material and a | ow water
table. The designer should foll ow the recommendati ons in

t he Foundati on Desi gn Anal ysis.

10. 2. 10 Expansion joints should be used to break up an
irregularly shaped building (L- or U shaped for exanple)
into two or nore rectangul ar shapes when structural analysis
results in unusually large ribs.
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10.2.11 Where floors are subjected to vehicul ar | oadi ng,
the floor slab nust be designed in accordance with reference
TM 809-12. The Geotectnical Engineers should provide
subgrade nodul us, K, for slab design when there are wheel

| oads. Normally, 130mmw ||l be the m ninmum fl oor slab
t hi ckness except for small utilitarian type buil dings 230
square neters or less where 100mmw || be sufficient.

10.3 Additional requirenments for ribbed-mt slabs on
expansi ve foundations are:

10.3.1 1n expansive soil areas, existing surface materials
may be renoved and replaced with conpacted non-expansive
fill to decrease the foundation’s swell potential. The
dept h of non-expansive fill required is site dependent and
is normal ly based on the expansive intensity that is usually
hi gher near the surface. The depth or renoval and

repl acenent shall be as required by the Foundati on Design
Anal yses.

10.3.2 At corners of the building diagonal ribs, as shown
on Plate S15, should be used to keep the corners supported
in case of |oss of support under the perineter ribs.

10.3.3 Center |lift and edge lift analysis predict nonents
due to soil displacenments near the edge of the slab
However, soil displacenents have al so been observed at
various interior locations. To account for possible
interior soil displacenent, interior ribs and reinforcenent
must be conti nuous.

10.4 Analytical Requirements. All ribbed-mats nust be
designed to distribute concentrated | oads to the soil as
spot footings, strip footings, or by beamon el astic
foundati on nmet hods. Ribbed mats on expansive soils nust
al so be designed for center |ift and edge lift conditions.
Design for these conditions should be as described in
references in paragraph 10.1 above.

10.4.1 1n expansive soils, for center |lift the soil
pressure under perimeter ribs is frequently zero and high
for edge |ift. Therefore, perineter ribs nust be designed to
span between transverse ribs while subjected to | oads and
soil pressures as calculated for the center |ift and edge
l[ift conditions.
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10.4.2 Diagonal ribs should be of the sane size and
rei nforcenent as the |l arger adjacent transverse rib.

10. 4.3 Design for expansive soil conditions represents an
extrenme condition, therefore, it is permssible to nultiply
t he usual ACI factored live plus dead |load (1.4D + 1.7L)
required strength by 0.75 when using strength design or use
a one-third increase in allowable stresses for the service
| oad design net hod.

10.5 Prestressed Designs - The above requirenents al so
apply to prestressed ri bbed mat foundations except as
fol |l ows:

10.5.1 Slab reinforcenent and rib top reinforcenent may be
del eted and replaced with post-tensioning strands. MIld
steel (0.33 percent) shall still be provided in the bottom
of ribs. Mninum prestress shall be 700 kPa (100 psi),

i ncluding effects of subgrade friction as cal culated by the
PTI met hod, reference 2.2.18.

10.5.2 Section properties for calculation of bending
stresses shall consider an effective flange for each rib as
limted by ACI 318 for T-beans. Concrete tensile stress
shall be limted to 3 nultiplied by square root of f. and
shear stress |imted to 1.1 nmultiplied by square root of
fe.

10. 6 Design Requirenments for Fam |y Housing.

10.6.1 AlIl design requirenents of paragraph 10.2 through
10.5 apply to ribbed mat foundations for famly housing,
except as follows, and as shown on Pl ate S16.

10.6.2 Mnimumrib width is 250nm m ni mum depth is 500mnm
Rib reinforcenment shall be a m ninum of 0.25 percent top
and 0. 25 percent bottom

10.6.3 Mnimum sl ab thi ckness is 100mm with a m ni num of
0.2 percent reinforcenent. Capillary water barrier may be
reduced to 100mm

10.6.4 Analytical design may be by the CESWD nmet hod or by
the PTI method. |f post-tensioning is used, the criteria in
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paragraph 10.5 shall apply, except that minimumrib bottom
steel may be 0.25 percent.

10.7 Moisture control. Controlling foundation nmoisture is
critical for buildings on expansive soils, using ribbed
mats. The structural designer should coordinate with the
site designer and | andscape design on the inportance of
measures to control water near the perineter of the
bui | di ng.

10.7.1 All surface water flowing into the building site
shoul d be diverted around the structure so that it will not
infiltrate the building subgrade.

10.7.2 Rainfall should be prevented fromentering the
ground near the perimeter of the structure, by providing
pavi ng where adequat e drai nage sl opes are not possible and
di verting gutter downspouts away from the foundation

10.7.3 Wash-down floors should slope to drains to prevent
water fromentering the subgrade through joints in the
floors.

10.7.4 \When surface or underground water cannot be diverted
away fromthe building, consider using interceptor or
perinmeter drains. Foundation drainage systenms shoul d be
carefully designed to prevent them fromintroducing water to
t he foundati on.

10.7.5 Landscape plantings and irrigation systens should be
pl anned so that watering of beds or |awns does not introduce
water to the building foundation and drying of the
foundation due to withdrawal of water by roots froml arge

pl ants near the building perineter does not occur.

11. FIRST FLOOR DESIGN: M ninmum design live and dead | oads
shall conformto criteria specified in the reference in |BC,
UFC 3-310-01 and ASCE 7. The design live load will be the

| arger of the mninmum specified in the referenced criteria
or the actual |oads produced by the occupancy of the
bui | di ng.

11.1 Sl ab-On-Grade Floors. This is an econom cal fl oor
system and shoul d be used where the potential foundation
movenents are m nor and there are not functional or esthetic

I V-21



reasons why novenment will cause concerns. The Foundation
Desi gn Analysis may prohibit use of slab-on-grade floors
when there are expansive soils unless sonme differenti al
nmovenment of the floor can be tolerated. Slab-on-grade
floors may be used for buildings with Iight or heavy |ive
| oads and those subject to vehicular traffic (garages,
shops, hangars, etc.). Admnistrative areas |ikely should
not use sl ab-on-grade, because of esthetics, when snmal
foundati on nmovenent is predicted.

11.1.1 Slabs-on-grade with |Iight design |oads (up to 1780
Pa (400 psf) or 22 kN (5 kip) fork-lift) should be designed
in accordance with TI 809-02. Sl abs subjected to heavy
static or vehicular |oads should be designed per reference
TM 5-809-12.

11.1.2 A "K' value for use in designing slabs subject to
vehicular traffic should be furnished by the Geotechnical
Engi neer. The "K" value is usually equal to or greater than
54300 kPa/ m (200 psi/inch) due to the use of gravel and
conpact ed, non-expansive fill under the floor sl ab.

11.1.3 Slabs shall be a m nimumof 100mm thick with 0.1%
reinforcing (for 7.5 nmeters joint spacing), except in
noderat el y expansive soils use mninmuns_of 125nmm t hi ckness
and 0.2% reinforcing. Reinforcenment shall be reinforcing
bars or plain or deformed welded wire fabric. In tactical
equi pnment shops interior slabs on grade will typically match
the exterior hardstand pavenent thickness with the addition
of a mnimmof 0.1 percent reinforcing steel. Aircraft
hangar slabs will be designed using aircraft pavenent
criteria; the interior slab thickness will normally match
the exterior pavenent thickness with the addition of a

m ni nrum of 0.1 percent reinforcing steel.

11.1.4 Joints for_ sl abs-on-grade should be shown on the
contract drawi ngs. Maxinmum joint spacing may range from 7.5
meters (0.1%reinforcement) to 15 neters (0.3%
reinforcenent), depending on slab reinforcing avail able for
shri nkage cracking control. Slab reinforcenent is

di scontinuous at joints. Use joint details shown on plates
S21 and S22 of Appendi x A.

11.1.5 Provide a vapor barrier under all slabs-on-grade
fl oors except for open warehouses, stoops, transforner pads,
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pavement, porches, etc. Vapor barriers may not be needed in
arid regions with a deep water table.

11.1.6 Provide 150mm of capillary water barrier (gravel)
under all building floor slabs-on-grade where sl abs are
above outside finished grade (basenment slabs will not have
gravel under them. Typically this requirenment should be
addressed in the Foundati on Desi gn Anal ysis.

11.1.7 Provide a 1.46 kg (30#) felt joint between floor
sl abs-on-grade and foundati on beans and piers and ot her
vertical surfaces which should be isolated fromthe sl ab.

11.1.8 Slabs-on-grade shall not bear on grade beans except
where articul ated pads are used.

11.1.9 Sl abs-on-grade should be 21 Mya (3000 psi) concrete.
Sl abs-on-grade subjected to vehicul ar | oadi ng shoul d be

desi gned using a mninmum flexural strength in accordance

wi th paragraph 10.2.6 and reference TM 5-809-12, (at Fort
Pol k the maxi num fl exural strength attainable from/l ocal

concrete batch plants is 4.1 Ma (600 psi).

11.1.10 MWhere interior colums occur, floor joints should
be placed on colunmm centerlines.

11.1.11 Slabs-on-grade with interior floor drains, such as
mechani cal roonms, will have a joint seal ant placed on top of
perimeter felt joint.

11.1.12 1n washrack areas, joints should be elimnated by
use of additional reinforcement to control shrinkage
cracking. The joints between sl ab-on-grade and the
foundati on shoul d have a joint sealant placed on top of the
j oi nt.

11.1.13 Topping over concrete slabs should be avoided,
where possible. Were it nust be used, topping should be a
m ni nrum of 50mm t hick and reinforced with reinforcing bars
or wire nesh in flat sheets.

11.1.14 1In snall areas surrounded by grade beams, such as
entries, janitor's closets and corridors, where conpaction
of fill is hard to control, use a structural slab over a
carton forned void.
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11.1.15 1n areas with ceramc or quarry tile or terrazzo
floor finish, the floor should be structurally supported to
m ni m ze cracking of the floor finish. This is especially
true where the walls or partitions surrounding the area are
supported on grade beans. Wth a slab-on-grade floor, a
1.46 kg (#30) felt joint is normally provided between the
sl ab and grade beans. Differential nmovenment between the

slab and the grade beamw |l result in cracking of the wall
base and thereby create an unsightly and unsanitary joint at
the base of the walls. As an alternate, small interior

areas of tile or terrazzo finish surrounded by non-I oad
bearing partitions my be placed on a turned-down-edge, or
ri bbed, slab isolated fromthe surroundi ng sl ab-on-grade
floors by a 1.46 kg (#30) felt perinmeter joint at the
outside face of the partitions.

11.2 Structurally Supported Floors. Structurally supported
first floors will be required in the follow ng cases:

11.2.1 1n _expansive soils areas, the Foundation Design
Analysis will wusually recommend that the first floor be
supported. Poured-in-place structural slabs and grade beans
cast on carton forns or double tees supported by grade beans
to forma m ni num 150nmm (6 inch) void are recommended
systens. This 150mm (6 inch) void space does not have to be
vented or provided with access and floor insulation. Bar
[oist or steel beamfranm ng is not recommended since
condensation in the unvented void space tends to cause
corrosion.

11.2.2 1n buildings where extensive, underfloor utility
piping is required (such as hospitals, dental clinics,

etc.), the using service will usually require that a vented,
accessi ble crawl space be provided with a m ni num of 460mm
(18 inches) clearance bel ow the | owest fram ng nenmber. See
crawl space criteria in the Architectural Chapter 111

Since the crawl spaces are vented, underfloor insulation is
required. Unless controlled by functional requirenments, the
sel ected fram ng system shoul d be based on econony.

12. UPPER FLOOR DESI GN: M ni mum design |ive and dead | oads
shall conformto criteria in the International Building
Code, UFC 3-310-01 and ASCE 7. The design live load will be
the | arger of the m nimum and the actual | oads produced by

t he occupancy of the building.
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12.1 System sel ection should be based on economy unl ess
functional or other considerations govern. Experience has
shown that a system consisting of a structural concrete slab
on stay-in-place corrugated nmetal forms supported by open
web steel bar joists is often the nbost econom cal

12.2 Upper floors are used as diaphragns, in nost
instances, to transmt |ateral forces to shear walls or
bui | ding franmes. Design of diaphragns is covered in

par agraph 18, bel ow.

13. STOOPS, RAMPS AND PORCHES. Use details on encl osed
Pl ates S32, S33, and S34. Large stoops, porches and nmain
bui I ding entrance porches for dormtories, libraries,
chapel s, nmess halls, etc., should be supported on
foundations simlar to the building foundation. Snall
stoops may be soil-supported, turned-down-edge type,
slip-doweled to the building foundati on.

14. BASEMENTS. Basenent floors will be sl ab-on-grade
separated from basenent walls by 1.46 kg (30#) felt, except
i n expansive soil areas where a structural slab over a 150mm
(6-inch) carton formed void nay be required. Basenent walls
shoul d have nmenbrane wat erproofing on the outside and under
the slab with a continuous perineter drain around basenent.
See details on enclosed Plates S35, S36, and S37. Basenent
wal I s must be designed for |ateral hydrostatic pressure as

well as lateral soil pressure. |In such cases, the perineter
drains are usually assunmed to be 50 percent effective; i.e.,
the water table in soil against the wall is assuned to be

| ocated at one-half the difference between the site design
wat er table elevation and the elevation of the wall drain.

15. WALLS AND PARTI TI ONS:

15.1 Lateral Loads. Exterior walls nust be designed to

wi t hstand wi nd and/or seismc |ateral |oads while spanning
vertically fromfloor to floor (or roof) and/or horizontally
bet ween col umms, pilasters or intersecting walls. The wall
conponents design wind load will be determ ned fromthe

wor st possi bl e combi nation of exterior and interior
pressures (either inward or outward) and other provisions of
criteria referenced in the International Buil ding Code, UFC
3-310-01 and ASCE 7. Seismc |loads for structural and
architectural conponents will conformto criteria referenced
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in paragraph TI 809-04. Interior partitions nust be
designed to withstand a mninmum | ateral pressure of 240 Pa
when using steel or wood studs and 480 Pa for masonry walls
or a lateral seismc |oad and spanned vertically or

hori zontally. |If spanned vertically, partitions nmust be
supported at the top by the roof or floor fram ng. Typical
details for lateral support of nmetal stud partitions
extending to bar joists is shown on plate S47 and for
masonry walls on S42.

15.2 WMasonry Walls: Plans for new construction in which the
basic 100mm nodul e is used for building | ay-out are
typically detailed with hard netric masonry. Concrete
masonry units and clay brick manufactured to netric
standards are not readily avail able. Soft nmetric CMJ and
brick, equivalent to standard |I-P units, my be used by P.L.
104-289. Since this is comon in CESW this paragraph

descri bes the soft netric design.

15.2.1 CMJ and brick-CWMJ walls and partitions will be
designed in accordance with the International Building Code,
or when required for seismc design Tl 809-04, or have

rei nforcenent as required for force protection by UFC 4-010-
01 or UFC 4-010-02 as applicable. Control joint spacing
shall be as recomended in UFC 1-200-01

15.2.2 Specify, and design for, type "S" nortar (Fn =
9300kPa (1350 psi)).

15.2.3 Moninmum Reinforcenent. All masonry exterior,

bearing and shear walls will be reinforced as specified in
references given in paragraph 15.2.1. Unreinforced masonry
structural walls will not be used. \Where vertical

reinforcenment is required for CMJ walls 255mm (10 i nches),
or less, in thickness use one reinforcing bar per grouted
cell and place the bar in the center of cell. Use of two
bars per grouted cell is not recommended in CMJ | ess than
305mm (12 inches) thick due to the difficulty in obtaining
proper reinforcenment placenment. M nimm seismc
reinforcement details for use on facilities with a Seismc
Design Category of C or higher is on plates S44, S45, and
S46.

15.2.4 The use of 102mm (4-i nch) CMJ single wthe interior
partitions and walls is not recommended. When verti cal
reinforcing is required the cells in 102nm (4-inch) CWMJ are
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too small to properly grout in a vertical reinforcing bar.
Do not use 102mm (4-inch) CMJ in seismc areas.

15.2.5 Double wthe brick-CMJ exterior walls should be
cavity walls with a 50mm m ni nrum cavity to prevent npisture
penetration. Due to noisture penetration CMJ should not be
used as an exterior wthe in cavity walls or as a veneer.
Conposite walls will not be used.

15.2.6 For _cavity walls, if reinforcenent is required and
the outer wthe is brick (or 102mm (4-inch) CMJ which cannot
be reinforced), the inner wthe should be assuned to take

t he

entire lateral |oad and should be reinforced accordingly.

15.2.7 MWhere roof or floor diaphragns _are attached to bond

beams which serve as the diaphragm chord, the bond beam

rei nforcenent nust be continuous across CMJ control joints.
If the wall is exposed to view, provide a "dummy joint" in

t he bond beamto match the control joint |ocation.

15.2.8 WAall control joint |ocations and spaci ng and ot her
crack control neasures will be in accordance with references
listed in paragraph 15.2.1, as applicable. Show contro
joint |ocations on architectural plans and el evati ons.

15.2.9 Vertical and horizontal reinforcenent reguirenents
for masonry walls nmust be clearly indicated on the
structural or architectural draw ngs.

15.2.10 Masonry walls nust be kept clear, 20mm m ni nrum of
steel colums and soffit of steel beans. Also, attachnents
of masonry walls to building frames nust be designed to
al l ow i ndependent novenent in the plane of the wall and
prevent shear wall action. Plates S41 and S42 show typi cal
details.

15.3 Steel Stud Walls and Partitions: Light gage steel
studs may be used for interior and exterior, |oad and non-
| oad bearing, wall construction for nost buil dings. See
paragraphs 5.3.8 and 19.1 of this chapter for structural
desi gner responsibility and design and detailing
requirenents.
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15.4 Precast Concrete Walls. Precast, site-cast (tilt up)
or factory cast concrete, my be used for curtain walls or
| oad- bearing shear walls.

15.4.1 PCl_Design Handbook, "Precast and Prestressed
Concrete,"” and PCA Engineering Bulletin, "Tilt-up Load
Bearing Walls,"” may be used as design gui des.

15.4.2 Special attention should be given to the need for
slip-connections and/or additional reinforcenent at
connections to prevent or mnimze cracking due to thermal
expansi on or contraction.

15.4.3 MWhen curtain wall panels are connected to a building
frame at two floor levels, design/detail the connections so
t he panel bears at only one |level and receives only | ateral
support at the other level, to prevent | oad bearing/shear
wal | action.

15.4.4 For design in seismc zones, reference Tl 809-4 and
FEMA 302.

15.4.5 Precast panels will be designed for in-place |oads
simlar to other building elenents with the required steel
reinforcing. The AE shall ether fully detail connections
bet ween the panels and the building fram ng or provide the
i n-pl ace design | oads on the plans for the contractor to use
in selecting the connection. Wen the contractor is
permtted to design and select the connection,
responsibility for the connection shall remain with the
engi neer of record designer. Any additional reinforcing for
shi pping, transportation or erection is the responsibility
of the panel supplier.

15.5 Whod Stud Walls and Partitions. Interior and exterior
walls franmed with wood studs may be used for barracks and
dormtories. See paragraph 7.4 of this chapter for design
criteria and CESWD gui dance.

16. BUI LDI NG FRANMES:

16.1 General. Systens with |oad bearing walls and shear
wal | s are often nore econonical than conplete buil ding
frames and shoul d be considered in the selection process.
The structural system shall be designed for both the
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vertical and lateral |oads required by the references in UFC
3-310-01, UFC 1-200-01, TI 809-4 and TI 809-5.

16. 2 Concrete Franes:

16.2.1 Cast-in-place or precast concrete franes may be used
as vertical-load-carrying or lateral-load carrying nonment
resisting frames with restrictions on their design for use
in resisting seismc forces. Table 1617.6 of the

| nternational Building Code identifies the type of nmonent
resisting concrete framng required for each Seism c Design
Category. Use of precast seismc-force-resisting frames is
perm tted, provided the frame enul ates the behavi or of

nmonol ithic reinforced concrete construction or relies on
denonstrated experinmental evidence that seism c | oading
conparable to nonolithic reinforced concrete is achieved.
Conpl et e docunentation shall be submtted and approved by

t he supervising district when precast seismc-force-
resisting framng is proposed for use. Requirenments to
prevent progressive collapse for force protection shall be
provi ded as required by UFC 4-010-01.

16.2.2 Structural lightweight concrete my be used for
fl oor systems but not in colums or beans.

16.2.3 Frane design will be in accordance with IBC, TI 809-
4 and/or ACI 318, as applicable.

16.2.4 Provide expansion joints through concrete franmed
bui l dings at 75 meter on center, maxi num

16.2.5 Coordinate design with the applicabl e general notes
on encl osed Pl ate S1.

16.3 Steel Franes:

16.3.1 Steel frane design will be in accordance with
applicable AISC references listed in paragraph 2.2, TI 809-
04, and SJI Standard Specifications, as applicable. Seisnc
Design Category D, E, or F shall be designed/detailed to
conformwth AISC Part | or I1l. Frame drift nust be limted
as necessary to prevent damage to supported wall systens and
brittle cladding nmaterial s.

16.3.2 Generally the fram ng plan should utilize braced
frames, when practical, to carry lateral |oads due to the
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econony of this system A mninum of four anchor bolts into
t he foundation is required through the base plate for every
colum. When rigid franmes are utilized to resist |ateral

| oads, recommend that they consist of a combination of
colums, which are rigidly connected to the beans, and
colums with sinple beam connecti ons because of the high
cost of using rigid connections at every joint. Assune the
colums of braced franmes to be pin-connected at the
foundation for design. The structural designer shal
determ ne the appropriate fixity at the foundation for
design of rigid frames. The gravity only colums of both
braced and rigid frames may be designed for an effective

|l ength equal to their actual length, ie. K= 1. Design of
the colums with rigid connections to beanms shall include
second order effects. Second order effects consist of
menber effects and structure effects. When franes have a
conbi nation of rigidly and sinply connected colums, the
colum effective length factor, K, for rigidly connected
colums determ ned by the alignnent chart nonograph in the
commentary to the Al SC Specifications does not account for
the structure effects due to the sinply connected col ums.
The reference in paragraph 2.2.27 presents several
acceptabl e ways to account for the second order structure
effects that nay be used for this type of frane.
Requirements to prevent progressive collapse for force
protection shall be provided as required by UFC 4-010-01.

16. 3.3 STRUCTURAL STEEL CONNECTI ONS: Connection design
shall be in accordance with applicable Al SC Specifications,
Tl 809-04 and ER 1110-345-53. Colum base pl ates nust
utilize a m ninmum of four foundation anchor bolts. O her
structural steel connections nay be classified under one of
two categories, critical connections, or sinple connections.
Critical connections are those subjected to nonent(s)
and/ or axial |oads in conbination with shear | oads. Sinple
connections are connections subjected to shear only and are
classified as shear connections. Neither construction
contractors nor steel fabricators will be permtted to
design critical steel connections. As required by ETL 1110-
3-447, all critical structural steel connections shall be
desi gned and conpletely detail ed and shown on the contract
drawi ngs. Sinple connections shall also be detailed on the
contract draw ngs unless the A-E scope of work specifically
exenpts detailing of these connections. In cases when
all owed by the A-E scope of work, steel fabricators will be
permtted to select and detail sinple connection details
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(shear connections) fromthe Al SC Manual of Steel
Construction. When the steel fabricator is permtted to

sel ect and detail sinple connections, responsibility for the
connection's structural adequacy shall remain with the
desi gn engi neer of record and the Contract Plans and
Specifications shall require subm ssion of these connections
to the A-E for approval. When seismc controls the design of
the main frame, fully restrained noment connecti ons shal
conply with requirenents of AISC Seismc Part | or IIIl, TI
809-04. The engineer-of-record is responsible for assuring
that structural steel connections are constructible.

16.3.4 For _one-story steel frame buildings bar joists or
joist girders may be used in nonment-resisting frames by
extending the | ower chord and attaching it to columms. The
bottom chord connection will not be made until all of the
roof dead load is in place. Calculations nmust be included
in the design analysis to denonstrate adequacy of such
construction and draw ngs shall show the forces for the
desi gn of the special joists.

16.3.5 Provide expansion joints through steel franed
bui |l di ngs at 90 meters on center maxi num

16.3.6 Trusses should be designed with web nenber
arrangenment such that nmenbers are symmetrically |oaded in
the plane of the truss.

16.3.7 See applicable superstructure notes on encl osed
Pl ate $4.

16.4 Wbod Fram ng: See paragraph 7.4 of for criteria and
gui dance.

17 ROOES:

17.1 General: See Chapter |11, Architectural, for
requi renments on roof slopes or any other criteria not
covered bel ow.

17.2 Steel Roof Decks Wth Build-Up Or Single Ply Roofing.
The nost commonly used (and usual |y npst econom cal)

| ow- sl ope roof system consists of build-up roofing or single
ply roofing over rigid insulation over steel roof decking
supported by steel bar joists. Where the roof fram ng
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supports a suspended ceiling, the bar joists are usually
spaced at 1.2 neter o.c. in order to sinplify the ceiling
suspensi on system \Were sound attenuation is a design
requi rement or where a rigid diaphragmis needed, structural
i ghtwei ght concrete may be placed over the steel deck. A

m ni mum sl ope of 1 vertical to 48 horizontal should be

provi ded for drainage. It is typically nore economcal to
build this slope into the fram ng rather than using tapered
insulation. Built-up roofing should not be used on sl opes
greater than 1 vertical on 4 horizontal. |In designing steel
roof decks, consideration should be given to the follow ng:

17.2.1 For shear di aphragm desi gn, see paragraph 18.1,
bel ow.

17.2.2 Mninmum deck thickness is 0.85mm (22 ga) for shear
di aphragm desi gn.

17.2.3 See Superstructure Note 7, enclosed Plate S4.

17.2.4 Deck selection should include a consideration for
construction and mai ntenance | oads per the Steel Deck
I nstitute specification.

17.3 Concrete Roof Decks:

17.3.1 Cast-in-place or precast concrete roof decks are
accept abl e; however, they are usually nore costly than steel
deck systens and are normally used only where required for
fire proofing, sound attenuation or other special

consi derati ons.

17.3.2 Di aphragm desi gn consi derations are covered in
par agraph 18 bel ow.

17.4 Pitched Roofs.

17.4.1 Asphalt shingles, which are commonly used for roof
sl opes greater than 1 vertical on 4 horizontal, require a
nai | abl e deck for support. Since nost mlitary
construction, except barracks and dormtiories, nmust be
"protected, non-conbustible” or "unprotected

non- conbusti bl e", plywood decking or other types of wood
decki ng are not usually used. Gypsum planks and so-call ed
"nai | abl e concrete" planks have been used in the past.
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17.4.2 An alternative to asphalt shingles is structural
standi ng seam netal roofing. See paragraph 17.5 bel ow.

17.5 Structural Standing Seam Metal Roof System ( SSSMRS) .

SSMRS are conmposed of netal roof panels supported and/or
attached by clips fastened directly to the building
structure. The nmetal panels span between the structural
supports to carry snow, dead, |ive, concentrated |oads, and
w nd | oads without additional support from other substrates
that may be part of the roofing system SSSMRS shall be
specified through use of guide specification UFGS-07416a in
specifications and details on the plans.

17.5.1 Past _experience has shown that inproperly designed,
specified or installed netal roof systens have failed due
to: panel buckling, panel sidelap seans (ribs) opening,
anchor clips fracturing and fastener pull out, all due to
wind uplift. For AE designed buildings, the roof fram ng
system nust be designed and detailed to show necessary
structural fram ng nenmbers, prulins, or subpurlins to
accommpdat e conceal ed anchor clip spacing. Roof Panel Clip
attachnments to nmetal decks are not permtted. The contract
drawi ngs will include | oading diagrans/tables showi ng the
design wind uplift pressures for all zones as determ ned by
ASCE 7, including external and internal pressures. The
contract drawings will also include m ninmmdesign |ive

| oads and or snow | oadi ng di agrans/tabl es where appropri ate.
Not e: When the SSSMR systemis a conponent of a netal
bui l ding system the loading criteria in UFGS 13120A
Standard Metal Building Systens will apply.

17.5.2 During Selection of the building fram ng systemit
IS necessary to consider the support requirements for the
standi ng seam netal roof. See TI 809-29, Structural

Consi derations for Metal Roofing. The building frane menbers
t hat support the SSSMR shoul d be perpendicular to the roof
slope. If the main structural roof fram ng systemis
parallel to the roof slope, then a solution that is

conpati ble with nmost SSSMRS manufacturers is to provide Z-
purlins perpendicular to and supported by and connected to
the main framng system

17.5.3 Steel Joist Institute criteria requires that top
chords of joists be laterally supported. Sone roofing
systens, such as structural standing seam do not have decks
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or attachnments adequate to provide this support and do not
have the structural properties necessary to act as a

di aphragm therefore, a supplenentary bracing systemis
required.

18 SHEAR DI APHRAGM DESI GN

18.1 Steel Deck Di aphragns:

18.1.1 Steel deck diaphragns for both w nd-controlled and
seism c-controll ed designs should be designed in accordance
with SDI Di aphragm Desi gn Manual. The designer should
conput e the maxi mum di aphragm shear in NVNm (PLF) and sel ect
a satisfactory deck thickness (0.85mm (22 ga.), mn.), type
and pattern of connections fromthe tables in the Di aphragm
Desi gn Manual . Working stress all owabl e capacities fromthe
Di_aphragm Desi gn Manual may be increased by 2.0 for use in
strength design. In regions where seismc analysis controls
desi gn di aphragm shear, wel ded connections are required.
Note that SDI does not reconmend wel ded side | ap connections
with 0.85mm (22 gage) deck. This should be done for both
610mMm (24 inch) w de panels and 915mm (36-inch) w de panels.
The conput ed maxi mum shear and sel ected deck thicknesses
and connections should be placed on the draw ngs (see
Superstructure Note 7, Plate S4). It should be noted that
the tables in the current Di aphragm Dei gn Manual, include
0.85mm 1.0mm and 1.3mm (22, 20 and 18 ga.) thicknesses,
only. Values for 1.6mm (16 ga.) and thicker decks will have
to be conputed fromthe formulas contained in the Di aphragm
Design Manual. It will also be necessary to conpute val ues
for 1.3mm (18 ga.) deck for the commonly used roof deck span
(joist spacing) of 1.2 neters.

18.1.2 Steel deck diaphragns usually fall in the flexible
or sem -flexible category and, as such, will not distribute
torsional forces (i.e., diaphragm shear reactions at shear
walls or frames will be conputed on a tributary area basi s,

only).

18.1.3 The lateral deflection of steel deck diaphragns
whi ch furnish lateral support for masonry walls should be
checked agai nst the allowable wall deflection. The actual
maxi mum wal | deflection is equal to the "story drift" that
is the sum of the maxi num di aphragm defl ecti on and the
average of the deflections of the frames or shear walls on
ei ther side of the diaphragm span.
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18.1.4 Structural connections of the steel deck diaphragns
to the building frame, sidelap connections, perineter
chords, connector plates at ridges, shear struts/collectors
buildings to carry |loads to shear walls and braced frames
and other details for proper behavior of the diaphragm shall
be fully designed by the AE and detailed on the contract

pl ans.

18.2 Precast Concrete Di aphragns:

18.2.1 Design for both wi nd and seism c should be in
accordance with reference 2.1. 8.

18.2.2 Calculations nust be included in the design analysis
to denonstrate the adequacy of the side connections between
nei ghboring precast elenents to transmt shear and
connection of the precast concrete diaphragns to the | ateral
force resisting building fram ng or shear walls.

18.3 Wbod Di aphragns and Shear Walls: See guidance in

paragraph 7.4 for applicable design standards and CESVD
gui dance.

18.4 Shear Struts:

18.4.1 One common error _in design of shear diaphragns is
the failure to provide struts where needed to all ow uniform
shear transfer fromthe diaphragm Such cases arise where a
shear wall or frame does not extend for the full depth of a
di aphragm and at re-entrant corners of "L" and "T" shaped
buil dings. (In sonme cases, the floor or roof joist at that

| ocation may be sufficient to act as a strut.)

18.4.2 Struts nmust be designed for the horizontal
conpressive or tensile loads fromthe accunul ated di aphragm
shear as well as vertical |oads fromthe diaphragns.

18.4.3 Connecti ons between struts and shear walls or frames
shoul d be designed and detail ed.

19. SPECI AL DESI GN CONSI DERATI ONS:

19.1 Use of Light Cold Fornmed Steel Fram ng. Subject to
design requirenents referenced in the foll ow ng paragraph,
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cold forned steel fram ng may be used as studs for interior
and exterior walls as non-|oad bearing partitions and
curtain walls carrying | ateral |oads or |oad-bearing systens
that carry both lateral and vertical |oads. Light gage steel
fram ng may be used as joists or fabricated into trusses for
support of vertical roof and floor | oads.

19.1.1 TI 809-07 and Al SI Specifications of The Design of
Cold Formed Steel Structural Members will be used as design
gui dance and UFGS 05400a, "Cold Fornmed Steel Fram ng" and
UFGS 04220a, "Non-bearing Masonry Veneer/ Steel Stud Walls as
the basis for contract specifications.

19.1.2 In accordance with reference Tl 5-809-07 and UFGS
05400a, the building structural designer has design
responsibility for cold-formed steel systens and this
responsibility will not be transferred to the Construction
Contractor. The design analysis shall contain design

cal cul ati ons needed to size and for connections for cold
formed fram ng. Contract Draw ngs shall conpletely detai
the cold formed fram ng. The structural designer is
responsi ble for design and all details needed to inplenent
the design for |oad carrying cold-forned fram ng system
Contract Plans and/ or Specifications shall require all cold
formed fram ng nenbers and details that are not on the
Contract Plans and are selected by the Construction
Contractor to be submtted for review and approval by the
structural designer.

19.2 Expansive Soil Areas. Severe expansive soi

conditions exist in the San Antonio area and portions of

Fort Sill, Altus AFB, Sheppard AFB, and Fort Hood and in

ot her known areas |listed in TM 5-818-7. Design of buil dings
founded on expansive soil should be based on the criteria
listed below. Where it is possible to found the building on
a stable stratum such as gravel, rock or a sufficient

t hi ckness of conpacted engineering fill, the criteria may be
negl ect ed.

19.2.1 Foundation. The Foundation Design Analysis (FDA)

will indicate the type, or types, of foundation that can be
used and will also indicate other special requirements such
as carton-forned voi ds under grade beans and structurally
supported first floors over a 150mm (6 inch) (m ninmm void.
The Foundation Design Analysis will also indicate any
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potential tensile forces caused by expansive soil, which my
require additional vertical reinforcenent in drilled piers.
If the FDA indicates that the foundation material is
expansi ve and these itens are not covered in the FDA, the
structural engi neer should request guidance fromthe

geot echi ni cal engi neer.

19.2.2 Franming. Due to the likelihood of differenti al
novement, a primary consideration in fram ng selection is
flexibility. Steel framng is preferred. Load bearing
masonry or precast walls are acceptable, however, nmasonry
wal I s shoul d be nade novenent-tol erant by the use of closely
spaced control joints. Cast-in-place concrete frames shoul d
be used only if a rigid foundation, such as a thick mat, is
provi ded.

19.2.3 Exterior Walls. The flexibility requirenent,

menti oned above for franes, also applies to walls. Precast
concrete panels or insulated netal panels will provide
adequate flexibility. Brittle finishes such as stucco or
brick veneer should not be used unl ess panelized by control
joints. Long, unbroken runs of masonry should be avoi ded
wher e possi ble. Where not possible, control joints should
be provided at 5.5 nmeters o.c., maxi mum These structural
provi sions need to be coordinated with Architectural details
on pl ans.

19.2.4 Interior Partitions. Use netal stud, gypsum board,
dry-wal |l construction where possible. Where brittle
finishes nust be used, liberal use of control joints is
requi red. Coordinate with Architectural details on plans.

19.2.5 Basenents. Basenents, especially partial basenents,
shoul d be avoided if at all possible. Were basenments nust
be provided, the basenment floors will be structurally
supported over a 150mm (m nimum) void; provide perineter
wal | drains discharging to a sunp; exterior faces of
basenment walls will be waterproofed. Lateral earth pressure
(k) values and special excavation/backfill requirements w l
be cited in the Foundati on Design Analysis. If this
information is not available in the FDA, the structural

engi neer should request guidance fromthe geotechnical

engi neer.
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19.2.6 Bench Marks. When benchmarks are required on
bui | di ng foundations (to nonitor novenent) use the detail on
Pl ate S53.

19.2.7 Gading and Drainage. Care nust be taken to ensure
agai nst pondi ng of water adjacent to the building

foundation. These itenms should be coordinated with the civil
site layout and | andscape engi neer. Sonme consi derations are:

19.2.7.1 G ade sites to drain surface water well away from
the building. This is particularly true for side-hill
sites.

19.2.7.2 Do not use planters or shrubs which require
frequent watering adjacent to buil dings.

19.2.7.3 Areas subject to accidental spillage of water
(air-conditioning cooling towers, etc.) should receive
special attention to ensure discharge of spillage into storm
drai ns or drainage away from the buil ding.

19.2.8 Utilities. Special consideration should be given to
connections, suspension and placenent of under floor utility
lines to prevent damage due to soil heave. Testing should
be done i medi ately before final acceptance of the building
to detect |eaks due to disturbance during construction.

Roof drains should be carried down the outside of exterior
wal | s where possible. Sewer, water and drain lines in craw
spaces shall be supported clear of the crawl space fl oor
utilizing trenches if necessary. The Foundati on Design

Anal ysis will indicate whether special provisions nust be
made for under floor utilities. 1In such cases, the
mechani cal design engi neer should be contacted for gui dance.

19.3 Special Concrete Requirenments. To alleviate
deterioration of concrete due to sulfate action at Wite
Sands M ssile Range, the follow ng requirenents should be
required by the contract specifications. The AE shoul d
contact the supervising district Technical Coordinator for a
copy of special concrete specifications. For all concrete
used in foundation construction: (a) coarse and fine

aggregates will be washed, (b) calciumchloride or
adm xtures containing chloride salts will not be used, (c)
all concrete will have air entrainnment. |In addition for all

concrete | ess than 600 nmm above finished grade, except for
floor slabs within buildings and for concrete used for
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el ectrical systems (ducts, manholes, pull boxes, vaults,
etc.) will: (a) use Type V cenent, (b) have an air content
by volunme of 5.5 percent plus or mnus 1.5 percent, (c)
contain an approved type F pozzolan, (d) contain not |ess

t han 400kg of cement per cubic neter of concrete (675 |b.
(seven sacks) of cenent per cubic yard of concrete), (e) not
exceed a slunp of 75 mm (f) be nmoist cured for 10 days, and
(g) receive a water proofing surface treatment consisting of
two coats of linseed oil.

19.4 Seismc Provisions. The basic seismc design criteria
is contained in UFC 1-200-01, TI 809-04 and FEMA 302 and
will be followed subject to the exceptions and
clarifications |listed bel ow

19.4.1 The Spectrical Accelerations Ssand S;for each base
in the Southwestern Division are listed in paragraph 22.

Al so provided in paragraph 23 and 23.1 is guidance for bases
in low seismcally areas where seism c analysis does not
need to be perforned because |lateral wind |oading wll
control design.

19.4.2 The design exanples contained , in reference given
in Tl 809-04 appendi x H, should be used as gui des for
presenting the seism c design analysis. See Chapter 1|X;
Desi gn Anal ysis Chapter 4 for additional guidance on seismc
anal ysi s.

19.4.3 Moninmum seism c reinforcenent nust be provided for
CMJU walls in facilities with a Seism c Design Category of C
and hi gher. This requirenment increases the cost of CMJ walls
maki ng ot her wall systens nore conpetitive. This should be
kept in mnd in making wall system sel ecti on.

19.5 Fallout Shelter Spaces. Addition of fallout shelter
spaces nmay be requested by the using agency as part of a
proj ect design. Unless provisions of shelter spaces are
included in the programmed anmount for a facility, the cost
[imtation on any special construction neasures is 1 percent
of the progranmmed anount. PF 40 provides protection from
fallout radiation for basic |ife safety for a 14 day period
while radiation is life threatening. PF 100 is appropriate
only for essential facilities which nust continue to
function during a radiation enmergency. Analysis and design
of shelter spaces will be in accordance with the current

I V-39



st andards published by the Defense Civil Preparedness
Agency.

19.6 Aircraft Hangar Wnd Loads. Southwestern Division
policy is to design aircraft hangar and nai nt enance
buildings to resist wind |oads resulting fromthe basic w nd
speed set forth in reference UFC 3-310-01 with aircraft
access doors both open and closed. Deviation fromthis
policy will require a waiver from MACOM or MAJCOM

19.7 Monorail Design. Hoist runway beans and their
supporting hangers shall be designed and detail ed by the
desi gn engi neer. Beam design shall be conservative due to
the possibility of overloads caused by m suse of the hoist.
The criteria given herein is for design of nonorails
supporting hoists with rated capacity of 8.9 kN (2000
pounds), or smaller.

19.7.1 Except as specified herein, the nonorail beam design
shall be in accordance with Al SC dei gn specifications taking
into account the laterally unsupported | ength of the beam
conpression flange. The nonorail beam vertical service live
| oad shall be 1.5 tinmes the rated capacity of the hoist, to
account for inpact and overload, and a |lateral |oad of 0.2
times the hoist rated capacity perpendicular to the beam
The beam shall be designed for the service live |oad plus
dead | oad of beam and hoist. The vertical beam defl ection
to length ratio shall be limted to 1/800 with a service
live | oad equal to the rated hoist capacity. An “S shape”
beam wi t h channel on top should be used for all but very
short spans.

19.7.2 The service live |load for hangers supporting the
nmonor ail beam shall be 2.0 tines the rated capacity of the
hoi st and a |ateral load of 0.2 tines the rated hoi st
capacity perpendicular to the beam The hangers shall be
desi gned for the service live |oad plus dead | oad of the
beam and hoist. Monorail beans should be braced for

| ongitudinal forces equal to 0.1 tinmes the rated hoi st
capacity. Instead of using |ongitudinal beam bracing, the
| ongi tudi nal force may be carried by designing the hangers
for this longitudinal force in addition to the | oads
descri bed above.

19.7.3 One | oad case for design of the building fram ng
supporting the nonorail shall be vertical service design
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load of 1.5 times the rated capacity of the hoist combined
with all other live | oads and dead | oads supported by the
fram ng. When the nonorail is supported by roof fram ng, a
service live |oads of 0.5 times the total roof design live
| oad is appropriate for combining with the hoist service
load of 1.5 tinmes the hoist rated capacity. Wen buil di ng
fram ng supporting the nonorail is open web steel joists,

t he design engi neer shall designate KCS joists or provide a
| oad di agram for custom design by the joist manufacturer.
The design shall also assure proper joist |oading due to the
concentrated | oads at the nmonorail hangers by requiring the
hangers to be at the panel points, or adding special joist
web or cord reinforcing when the hangers are not at the
panel points.

19.8 Traveling Crane Runway G rders. Runway girders nmay be
designed as sinple or continuous nenbers with certain
limtations. Continuous girders should not be used where
significant unequal foundation settlenent is likely to
occur. \Where foundations are other than shale or hard rock,
check anticipated differential settlenent so that the
difference is limted to 0.003 L between adjacent supports.
Limt live | oad deflection to span length at m d-span to
1/800. The flanges of crane girders shall be proportioned
to resist AISC code lateral forces. For continuous girders
limt ratio of length of adjacent spans to 2:1. Connect
ends of sinply supported girders in such a manner as to
all ow the ends to rotate under vertical |oading. Use
adj ust abl e bolted connections for fastening the rail to the
gi rder (wel ded connections are not permtted).

19.9 Firewalls. Fire codes require that 4-hour rated
firewalls be self supporting (free standing) and cannot be
attached to the building fram ng on either side for top
support unless the framng has a 1-1/2 hour fire rating. |If
it is not feasible to cantilever a single firewall fromthe
foundation, a double wall may be used with each wall
attached to, and supported by, the adjacent building

fram ng. The foundations for such walls nust, of course, be
desi gned for the inposed | oads. The mninum | ateral design
| oad for fire- walls should be 480 Pa unless a portion of
the wall is exposed to exterior wind |oads. Fire rated
walls with less than a 4-hour fire rating (sonetines called
“"fire partitions"”) need not be free standi ng and may be
supported by the building framng. Control joints in
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firewalls should be keyed and caul ked with rock wool held in
pl ace by nortar (applies to both faces).

19.10 Antiterrorism Force Protection. Security engineering
is an inportant aspect of facility design. M nimmfram ng
measures to prevent progressive structural collapse shall be
provi ded as required by UFC 4-010-01. Structural measures
due to force protection requirenments may require the design
of the fram ng system wall type and thickness, and
structural roof systemto forma protective system when the
standoff distance is less than the m ninmum required for use
of conventional construction. DD Form 1391 establishes the

| evel of protective design needed and the security

engi neering associated costs for the project. Guidance on
antiterrorismneasures shall follow UFC 4-010-01, UFC 4-010-
02, and UFC 4-010-10. Coordination between the facility
Architectural designer and structural design engineer is
needed early during the |ay-out of the building when bl ast
resi stant construction is required.

19.11 Use of Wbod Fram ng. See gui dance in paragraph 7.4.1
for applicability of wood framng in mlitary construction.

20. M SCELLANEQUS STRUCTURES:

20.1 Manhol es, Pul | boxes, Surface Inlets, etc. These
structures should comply with details shown in Chapter 11,
Civil and Chapter VI, Electrical. Concrete strength will be
21 nmPa (3000 psi) unless otherw se shown. Precast concrete
structures are acceptable and should be used where nore
econom cal. H10 design wheel |oads will be used except that
structures in pavenent will be designed for the pavenent

desi gn wheel | oads.

20.2 Headwal ls. Dinmensions of headwal |s should be simlar
to those shown on plates in Chapter 11, Civil. Concrete
strength will be 21 mPa (3000psi) unless otherw se shown.
Keyed construction joints should not be used.

20.3 Transformer Pads and Condenser Pads. See Pl ate S59
for typical structural details. Concrete should be 21 nPa
(3000 psi).

20.4 Retaining Walls and Other Earth Retaining Structures.

Gui dance for the design of retaining structures is
furnished in EM 1110- 2- 2501, Retaining and Fl ood Walls.
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Lateral earth | oads on structures should be based on p = whk
where p = lateral pressure, w = wet unit weight of earth

585kg/n? (120 pcf) mninmum may be higher in sone areas, h =
depth of soil and k = coefficient of lateral earth pressure

which will be furnished in the Foundation Design Anal ysis or
by geotechnical engineer. Surcharge |oads should be
i ncluded where applicable. 1In case of high ground water

tabl e, investigation should also be nade for |ateral buoyant
earth pressure plus 100 percent hydrostatic pressure at
one-third overstress. Were drains or weep holes are

provi ded (see Plate S60), the water table may be assuned to
be | owered 50 percent of the difference in the water table
and drain elevations. Hydrostatic uplift should also be
included. It is considered acceptable practice to design
retaining walls for the following criteria:

20.4.1 The resultant of the vertical and horizontal | oads
falls within the mddle third of the base.

20.4.2 The bearing pressure nust not exceed the all owabl e
beari ng pressure.

20.4.3 The safety factor against overturni ng nust be at
| east 1.5.

20.4.4 The sliding safety factor nust be at |east 1.5.
Where a sl oping backfill surface occurs, the Geotechnical
Engi neer should be contacted for adjustnent of the design
"K" lateral earth pressure factor. It is preferred that the
wor ki ng stress nmethod of design be used with actual
(unfactored) | oads.

20.5 Metal Buildings Systenms. O f-the-shelf or custom
desi gned pre-engi neered netal buildings are econom cal and
suited to sonme projects such as shops, small storage or

equi pnment buildings, etc. Use of these buil dings should be
consi dered where permtted (or specified) by the using
service. Econony is fully realized when all conponents of
t he pre-engineered building are utilized, i.e., steel
framng, purlins, girts, metal roof, and wall panels. \When
substitutions are made for any of these basic conponents,
the savings will be reduced. Pre-engineered netal buildings
are not recommended when the building geonetry and/or
architecture is not conpatible with the use of continuous
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franmes consisting of fabricated tapered colums and rafters.
The foll ow ng considerations apply:

20.5.1 Foundations and fl oors should be detailed on the
construction draw ngs.

20.5.2 The building supplier should be allowed m nor
variations in building dinmensions to accompdate
of f -t he-shel f desi gns.

20.5.3 All loads required for design of the building franes
shoul d be specified including wind, seismc and crane | oads.

20.5.4 Place applicable pre-engineered building notes from
encl osed Plate S5 on the construction draw ngs. The

Engi neer of Record shall approve the structural design

anal ysis prepared by the pre-engineered buil ding
manuf act urer.

20.6 Storage Tank Foundations. Foundations for storage
tanks shall conformto recomendations in the Foundation
Desi gn Anal ysis, tank manufacturers recomendati ons, API
640, Wel ded Steel Tanks for Ol Storage, and m ni num
requi rements shown on Pl ates S56, S57, and Sb58.

20.6.1 The width of reinforced concrete ring foundations
for vertical tanks on ground shall be designed to support
the load fromthe tank wall and roof plus weight of tank
fluid directly above the ring w thout exceeding the

al l owabl e foundation bearing pressure. The ring
circunferential reinforcement shall be designed for hoop
tensi on caused by "at rest” lateral earth pressure acting on
the inside of the ring, taking into account the surcharge
fromweight of fluid in the tank. Wen applicable, the ring
shal |l be designed for stresses resulting fromseismc forces
combined with the other stresses. See API Standard 650,

Wel ded Steel Tanks for O Storage, for seismc forces on

t anks.

20.6.2 Foundations for elevated tanks shall be designed for
most unfavorabl e conbi nati on from wei ght of tank, weight of
tank contents, and effects fromlateral forces due to w nd
and eart hquake.

20.7 Reinforced Box Culverts. Box culvert design shall
conformto the requirenments in AASHTO St andard
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Speci fications for H ghway Bridges. Appropriate State
Hi ghway Departnment standard designs that conformto AASHTO
specifications my be used.

21. ENG NEER- OF- RECORD. The Engi neer-of-Record (EOR) for

all aspects of structural designs, including connections,

for in-house jobs shall be the Chief of the engineering

of fice perform ng the design. The EOR for all aspects of
structural designs, including connections, for Architect-
Engi neer or Engi neer-Architect designs, shall be the
principal -in-charge of the design firm ETL 1110-3-447 sets
a policy that the design of structural steel (except for
met al building systens), reinforced concrete, precast
concrete fram ng and cl adding and their connections (except
precast lifting design), and masonry the project designer
shal | maintain conplete design responsibility for nenbers
and connections, and not transfer this responsibility to the
Construction Contractor. In a |ike manner TI 5-809-07 and
provi si ons of UFGS 05400a require the project designer to
have ultimte design responsibility for design of |ight gage
col d-fornmed fram ng.
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22.

Basi ¢ W nd Speeds,

Seism ¢ Spectral Accel erations,

G ound Snow Loads

(Note 1) (Note 2) (Note 3)
BASI C SElI SM C GROUND
W ND ACCELERATI ONS SNOW
SPEED Ss S; LOAD
LOCATI ON Km hr_( MPH) g g N n? (PSF)
Al tus AFB, OK 145 | (90) 0.18 |0.06 |480 (10)
Amarillo, TX (Pantex) | 145 |(90) 0.16 |0.04 |720 (15)
Brooks AFB, TX 145 | (90) 0.13 |0.04 |240 (5)
Dyess AFB, TX 145 | (90) 0.08 | 0.03 |240 (5)
Fort Chaffee AR, K 145 | (90) 0.20 [0.10 |480 (10)
Fort Bliss, TX 145 | (90) 0.35 [0.10 |480 (10)
Fort Hood, TX 145 | (90) 0.09 |0.05 |240 (5)
Fort Pol k, LA 165 | (100) |0.15 [0.07 |240 (5)
Fort Sam Houston, TX 145 | (90) 0.12 | 0.04 |240 (5)
Fort Sill, OK 145 | (90) 0.35 |0.09 |480 (10)
Goodf el | ow AFB, TX 145 | (95) 0.08 | 0.03 |240 (5)
Kelly AFB, TX 145 | (90) 0.13 |0.04 |240 (5)
Lackl and AFB, TX 145 | (90) 0.13 |0.04 |240 (5)
Laughlin AFB, TX 145 | (90) 0.08 |0.03 0 (0)
Little Rock AFB, AR 145 | (90) 0.53 |0.19 |480 (10)
Lone Star AAP, TX 145 | (90) 0.18 | 0.08 |240 (5)
Longhorn AAP, TX 145 | (90) 0.18 | 0.07 |240 (5)
Loui si ana AAP, LA 145 | (90) 0.19 |0.09 |240 (5)
McAl ester AAP, OK 145 | (90) 0.20 |0.09 |480 (10)
Pi ne Bl uff Arsenal, 145 | (90) 0.42 |0.17 |480 (10)
AR
Randol ph AFB, TX 145 [ (90) 0.12 [0.04 [240 (5)
Red River AAP, TX 145 | (90) 0.19 |0.09 |240 (5)
Reese AFB, TX 145 | (90) 0.09 |0.03 |960 (20)
Sacranent o Peak, NM 195 | (120) |0.35 |0.10 |2400 |(50)
Sheppard AFB, TX 145 | (90) 0.17 |0.06 |240 (5)
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Ti nker AFB, OK 145 | (90) 0.30 [0.09 |480 (10)
Vance AFB, K 145 | (90) 0.20 |0.07 |480 (10)
Wi te Sands, NM 145 | (90) 0.40 [0.10 |240 (5)
(mai n post only)

See notes on foll ow ng page.
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Notes for W nd Speed, Seism c Accel erations, and Snow Load
t abl e.

(1) Site specific wind speeds are form UFC 3-310-01. Basic
wi nd speed are 50-year recurrence interval, 3-second gust
speed. Design wi nd pressure should be determ ned using
ASCE 7. (*) indicates special w nd region.

(2) Seisnic accelerations are based on mapped contours from
t he National Seism c Hazard Study by the U S. Geol ogi cal
Survey for the Federal Energency managenent Agency. Ss isS
Spectral Acceleration at 0.2 seconds. S; is Spectral
Accel eration at 1.0 seconds. Seism c design shal
conformw th applicable provisions of the International
Bui | di ng Code, UFC 1-200-01 and TI 809-04.

(3) Ground snow | oads are from UFC 3-310-01. Snow | oads on
roofs will be in accordance with UFC 3-310-01. The
m ni rum roof Live |load of 960 N/ n? (20 psf) will be
sati sfactory except when roof slopes can cause drifts and
ground snow | oads are 720 N/ n? (15 psf) or nore.
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23. Seism c Design Analysis Design Aid. The Seismc
Spectral Accelerations within the Sout hwestern Division
mlitary boundaries are generally |ow to noderate.
Therefore, design for wind | oads i nstead of seism c design
analysis requirenents will control the required strength of
the primary lateral force resisting structural system and

ot her conponents for many facilities. The Seisnic Design
Category table that follows in paragraph 23.1 provides the
seism c Design Cateqgory for each of the three building
Seisnmic Use G oups for each mlitary installation |ocated
within CESWD. The Desi gn Categories where detern ned using

t he base Seism c Spectral Accelerations listed in paragraph
22 above, and Site Classifications for the base that are
listed in the table below. The Site Classifications where
based on the general soil properties at each mlitary
installation. The Seism c Design Category val ues where
obt ai ned by conputing the design spectral response

accel eration values, Sps and Sy, at each base for each
Seismic Use Group and these where used to select the Seismc
Desi gn Category fromthe TI 809-04 tables 4-2a and 4-2b. The
t abul ati on may be used to indicate that seism c | oading wll
not control the design of the main lateral force resisting
system W¢thin CESWD no additional seism c analysis is
required for the design of the main lateral force resisting
systemfor the facility when the Design Category tabul ated
below is A or B. However, all parts of the structure between
separation joints shall be interconnected to forma
continuous | oad path and concrete or masonry walls shall be
anchored to roof and floors and other nenbers that provide

| ateral support for the wall or which are supported by the
wal |l . \When the Seisnic Design Category tabulated is C or

hi gher, a seism c analysis of the |lateral force resisting
system shoul d be perfornmed. The requirements for basic
seismc force resisting structural systens and conmponents
required in applicable portions of UFC 1-200-01, the

| nternational Building Code and TlI 809-05 shall be conplied
with for facilities with Design Categories of C or higher,
even for those where seism c | oading does not control the
design of the lateral force resisting system
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23.1
Sei sm ¢ Desi gn Category

Desi gn Ai d
Site Seism c Use Group
Location Cl ass (Note 2)
(Note 1) | I 1 111
Al tus AFB, K C A A A
Amarill o, TX (Pantex) D B B C
Br ooks AFB, TX Not e A A A
3
Dyess AFB, TX Not e A A A
3
Fort Chaffee AR, OK C B B C
Fort Bliss, TX D C C D
Fort Hood, TX D B B C
Fort Pol k, LA D B B C
Fort Sam Houston, TX Not e A A A
3
Fort Sill, OK D C C D
Goodf el | ow AFB, TX Not e A A A
3
Kell ey AFB, TX Not e A A A
3
Lackl and AFB, TX Not e A A A
3
Laughlin AFB, TX Not e A A A
3
Littl e Rock AFB, AR C C C D
Lone Star AAP, AR D B B D
Longhorn AAP, TX D B B C
Loui si ana AAP, LA D C C D
Mc Al est er AAP, OK D C C D
Pi ne Bl uff Arsenal, AR E D D D
Randol ph AFB, TX Not e A A A
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Red Ri ver AAP, TX D C C D

Reese AFB, TX Not e A A A
3

Sacrament o Peak, NM Not e - - -
4

Sheppard AFB, TX C B B C

Ti nker AFB, OK D C C D

Vance AFB, OK D B B C

VWhi te Sands, NM D C C D

(mai n post only)

See notes on follow ng page.
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Notes for Seism c Design Category - Design Aid table.

No additional seismc analysis is required for the design of
the main | ateral force resisting systemof the facility when
its tabul ated Design Category is A or B. Wen its Seismnc
Design Category is C or higher, a seismc analysis should be
perfor med.

The Design Categories where determ ned using the base
Seism c Spectral Accelerations |isted in paragraph 22, and
Site Classifications for the base that are listed in the
table. The Site Classifications where based on the general
soil properties at each mlitary installation. The Seismc
Desi gn Category val ues where obtained by conputing the
desi gn spectral response accel eration values, Sps and Sp, at
each base for each Seisnmc Use G oup and these where used to
sel ect the Seism c Design Category fromthe TI 809-04 tables
4-2a and 4-2b

(1) See TI 809-04 Table 3-1 for definition of Site
Cl assification.

(2) See TlI 809-04 Table 4-1 for selection of the facility
Seismic Use Group based on occupancy or function.

(3) Structures |located in regions having short period
spectral response values, Ss less or equal to 0.15g and
val ues of the 1 second period spectral response
acceleration, S;, less than or equal to 0.04g are
permtted to be directly categorized as Seism c Design
Cat egory A

(4) Site Classifications on Sacranento Peak are vari abl e
and facilities constructed are typically unoccupi ed.
Desi gner shoul d sel ect appropriate seismc
determ nations for design.
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Pl at e

S1
S1A
S2
S3
S4
S5
S6

S7
S8

S8A
S9
S10

S11
S12
S13
S14

S15
S16
S17
S18
S19

S20
S21
S22

APPENDI X A

Pl at es
| ndex

General Information

General Notes

General Notes Conti nued
Foundati on Notes (Sl ab-on-G ade)
Foundati on Notes (Ri bbed-Mat Sl ab)
Steel Fram ng Notes

Pr e- Engi neered Bui |l di ng Not es

Not used

Rei nf orcenent Lap, Enbednent and Cover

Not used

Tabl e A - Reinforcenent Tension Laps, and
Enbednent

Not es for Table A

Not used

Table B - Concrete Cover

Pi er and Beam Foundati on Detail s

Typi cal Pier and Columm Details

Typi cal Corner & Intersection Reinforcing
Typi cal Grade Beam Rei nforcing Di agram
Typi cal Grade Beam Void Details

Ri bbed- Mat Foundati on Detail s

Partial Plan - Frame Construction

Ri bbed Mat Foundati on Secti ons

Optional Details of Exterior Beans

Ri bbed Mat Foundations - Ri b Reinforcenent
Ri bbed Mat Construction Joint

S|l ab-on- G ade Fl oors

Typi cal Exterior & Interior G ade Beam
Construction Joint Details
Weakened Pl ane Joint Details
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S23 Engi ne Generator & Equi prent Pads
S24 Typi cal Floor Trench Details
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S25
S26
S27

S28
S29
S30
S31

S32
S33
S34

S35
S36
S37

S38
S39
S40
S41
S42
S43
S44
S45
S46

S47

Supported Fl oor Construction

1st Fl oor w/ Crawl Space
1st Fl oor w/ Carton Forns
1st Fl oor Monolithic w G ade Beans

Supported Fl oor Constructi on Cont.

Supported Floor (Bar Joists on G ade Beans)
Supported Floor (Bar Joists on Steel Beans)
Typi cal Loadbearing Wall 2nd Fl oor Details
Typi cal Precast Floor System

St oops, Ranmps, Etc.

Typical Articulated Stoop
Typi cal Supported Stoop
Typi cal Ranp Details

Basenent Detail s

Basement Wall - Drainage System
Basenment Waterproofing Details
Basenent WAt erproofing

CMJ Walls & Partitions

Joi st Anchorage & Base Plate Details

Bri dgi ng Anchorage & Rake Connecti on

Steel Joist & CMJ Partition Intersection
Exterior CMJ Wall - Connection to Steel Beam
Typical Details of Interior CMJ Partitions
Special Control Joint Details

Rei nforced CMJ Seism c Details Around Openings
Typi cal Reinforced CMJ Seismc Details

Rei nforced CMJ Sei sm c Not es

Metal Stud Wall & Partitions

Metal Stud Partition Lateral Support
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S48
S49
S50
S51
S52
S53

S54
S55

S56
S57
S58

S59

S60

M scel | aneous Buil ding Detail s

St eel Joist Bottom Chord Loadi ng Detail
Suspended Ceiling Details

Roof Vent Fram ng - Steel Construction
Roof Vent - Concrete Construction

Exi sting Sl ab Renpval & Repl acenent
Bench Mark Det ai l

Peri neter I nsul ation Details

Peri neter | nsul ati on-Ri bbed Mat Sl ab
Peri nmeter | nsul ation-Sl ab-on-G ade
Tanks

Fuel Storage Tank - Ring Foundati on

Above- ground Steel Storage Tank Foundati on
Under ground Fuel Storage Tank Foundati on

Equi pnent Foundati ons

Condenser or Electrical Foundation Details

Ret ai ni ng Wal | s

Ret ai ni ng Wal | Drai nage
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GENERAL NOTES:

1. DESIGN LIVE LOADS - UFC 3-310-01%& ASCE 7

ROOF - - - - - - - - =-- - - - - - - - Pa
FLOORS:

FIRST - = - = = = = = = = = = = - - - - - ____ Pa
UPPER - - - = = - - = = - - -~ - - - - - Pa
MECHANICAL - - - = = = = = - - - - - - - Pa
(Corridors, Stairs, Others) - - - - - - - - ___  Pa¢

2. WIND LOAD PARAMETERS - UFC 3-310-01 & ASCE 7
BASIC WIND SPEED - = - - - - - - - Km/h
IMPORTANCE FACTOR - - - - - - - - -
EXPOSURE CATEGORY - - - - - - -

5. SEISMIC DESIGN PARAMETERS  INTERNATIONAL BUILDING CODE
& FEMA 302 SEISMIC SPECTRAL ACCELERATIONS

SEISMIC USE GROUP - = = = = = = - - -
SEISMIC DESIGN CATAGORY - - = - - -
(Add the following when the Seismic Design Catagory is C or higher)
DESIGN SPECTRAL ACCELERATIONS
S 1=t —— g
Spy -~ T T T T T TS o s s 9g

RESPONSE MODIFICATION FACTOR FOR
BASIC SEISMIC FORCE RESISTING SYSTEM

4. GENERAL CONCRETE NOTES:

CONCRETE FOR BUILDING MEMBERS SHALL HAVE A SPECIFIED COMPRESSIVE
STRENGTH OF 21 Mpa (3000 psi), UNLESS OTHERWISE NOTED.

CONCRETE FOR SLABS SUBJECTED TO VEHICULAR WHEEL LOADS SHALL HAVE
A SPECIFIED COMPRESSIVE STRENGTH OF 28 Mpa (4000 psi.

NONPRESTRESSED CONCRETE REINFORCEMENT SHALL CONFORM WITH
ASTM A ©615/615M GRADE 60/420.

REINFORCEMENT LAP SPLICES AND EMBEDMENT LENGTHS SHALL CONFORM TO
TABLE A, CLASS B, CASE 2 LENGTHS SHOWN ON DWG
(Designer: See Plate S8 for Table A)

CONCRETE COVER OVER REINFORCEMENT SHALL CONFORM TO THE MINIMUMS
REQUIRED BY TABLE B ON DWG. . (Designer: See Plate S10 for Table B)

REINFORCEMENT DETAILING AND PLACEMENT SHALL CONFORM TO ACI318 AND
ACI 315.

(See Plate S1A for continuation of GENERAL NOTES)

NOTE TO DESIGNER:

MODIFY NOTES AS REQUIRED WHEN DESIGN CONCRETE STRENGTH IS NOT
IN ACCORDANCE WITH GNERERAL NOTE 4. STRUCTURAL DETAILS SHOULD
SHOW CONCRETE REINFORCEMENT COVER, LAPS AND EMBEDEMENTS AND
CONSTRUCTION JOINT LOCATIONS THAT DO NOT CONFORM TO NOTE 4.
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GENERAL NOTES CONTUNUED FROM PLATE S1

CONSTRUCTION JOINTS IN BEAMS AND SUPPORTED FLOOR SLABS NOT
SHOWN ON DRAWINGS SHALL BE PLACED THE CENTER OF A SPAN, WITH
JOINT SPACING NOT TO EXCEED 18 m.

SEE FOUNDADITION NOTES (SLAB-ON-GRADE) OR (RIBBED MAT SLAR) FOR
THEIR CONSTRUCTION JOINT REQUIREMENTS.

MECHANICAL EQUIPMENT PADS ON FLOOR SLARS SHALL BE 100 MM THICK
AND REINFORCED WITH #10 @ 300 mm EW,, UNLESS OTHERWISE SHOWN.

5. GENERAL CONCRETE MASONRY NOTES:

HOLLOW _ CMU UNITS SHALL CONFORM TQ ASTM C 90 TYPE 1. OF THE
NOMINAL THICKNESS SHOWN ON THE DRAWINGS,

MORTAR FOR CMU SHALL CONFORM TO ASTM C 270, TYPE S UNLESS
OTHERWISE NOTED.

GROUT FOR CMU GROUTED CELLS, LINTELS, COLUNNS, PILASTERS, BOND
BEAMS AND BLOCKS WITH EMBEDDED ANCHORS SHALL CONFORM TO
ASTM € 476 WITH A MINMUM COMPRESSIVE STRENGTH OF 14 Mpa
(2000psi), UNLESS OTHERWISE NOTED.

CONTROL JOINTS SHALL BE OF THE TYPE AND AT THE LOQCATIONS SHOWN
ON THE DWGs.

CMU REINFORCING BARS SHALL CONFORM TO ASTM A 815/615M GRADE
60/420. JOINT REINFORCEMENT SHALL BE COLD DRAWN WIRE WITH A MINIMUM
OF 9 GAUGE LONGITUDINAL WIRE SIZE, UNLESS OTHERWISE NOTED, WITH THE
TYPE AND SPACING AS SHOWN ON THE DWGs OR SPECIFIED.

TENSION AND COMPRESSION LAP SPLICE LENGTH SHALL BE 48 TIMES THE
DIAMETER OF THE BAK.

6. SUBSTITUTION OF EXPANSION OR DRILLED AND GROUTED-IN ANCHORS
ECEJSME_MF%EDDDED ANCHORS SHOWN ON THE DRAWINGS WILL NOT BE

7. THE STRUCTURE SHOULD NOT BE CONSIDERED TO BE STABLE DURING
CONSTRUCTION UNTIL ALL ELEMENTS ARE IN PLACE AND CONNECTED. THE
CONTRACTOR IS RESPONSIBLE FOR ALL TEMPORARY CONSTRUCTION
BRACING REQIRED.

NOTE TO DESIGNER:
DELETE NOTE 5 WHEN NO CMU WILL BE USED FOR CONSTRUCTION

EXPANSION OR DRILLED AND GROUTED-IN ANCHORS SHOULD ONLY BE
USED FOR CONNECTIONS OF NEW CONSTRUCTION TO EXISTING FACILITIES

PLATE S1A




FOUNDATION NOTES: (SLAB - ON - GRADE)

1. DESIGN FOUNDATION BEARING FRESSURE (NET)__kPa.

2, DRILLED PIERS SHALL EXTEND APPROXIMATELY m BELOW EXISTING GRADE
INTO_____ . THE ACTUAL DEPTH, SHALL BE DETERMINED IN THE FIELD BY THE
CONTRACTING OFFICER.

3. PLACE 150 mm CAPILLARY WATER BARRIER AND VAPOR BARRIER UNDER ALL
NON-STRUCTURAL FLOOR SLABS ON FILL. EXCEPT AS OTHERWISE NOTED.

4. REINFORCEMENT SHALL BE PLACED 40 mm FROM TOP OF NON-STRUCTURAL
SLABS ON GRADE, UNLESS OTHERWISE NOTED.

5. FLOOR SLAB CONSTRUCTION JOINTS (C. J. ) SHALL BE FLACED AS
SHOWN ON FOUNDATION PLANS.

6, ELOOR SLAB ISOLATION JOINTS SHALL BE 1.46 kg (30#) FELT, UNLESS QTHERWISE
OTED.

7, FOR CONSTRUCTION JOINT AND WEAKENED PLANE JOINT DETAILS.
SEE SHEET OF. .

8. CONCRETE FLOOR SLAB ON GRADE MAY BE PLACED IN LANES,
SPACING OF JOINTS SHALL BE AS SHOWN ON THE FOUNDATION
PLAN. WHEN LANE PLACEMENT IS USED, CONSTRUCTION JOINTS SHALL
BE USED FOR THE JOINTS BETWEEN LANES. SAW CUT WEAKENED PLANE
g?[L\INTSS SHALL BE PROVIDED ACROSS EACH LANE AT SPACING SHOWN ON

9, AL EXTERIOR GRADE BEAMS SHALL BE CHAMFERED 15mm ON THE EXTERICR
EXPOSED CORNER,

10, FILL:

A. ALL FILL PLACED UNDER BUILDING SLABS SHALL
BE COMPACTED TO NOT LESS THAN 92 7 MAX.
DENSITY ACCORDING TO ASTM D 1557,

B. REMOVE______ OF EXISTING MATERIAL AND REPLACE
WITH NON - EXPANSIVE FILL UNDER THE 150 mm
CAPILLARY WATER BARRIER.

1. ALL GRADE BEAMS SUPPORTED BY DRILLED PIERS OR PILES SHALL
HAVE VOIDS UNDER THEM. ¢ SEE DETAILS )

NOTE TO DESIGNER:
DELETE NOTE i, WHEN NOT REQUIRED BY THE FOUNDATION DESIGN ANALYSIS.
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FOUNDATION NOTES: (RIBBED MAT SLAB)

1. DESIGN FOUNDATION BEARING PRESSURE (NETY _____ kPa.

2, PLACE 160 mm CAPILLARY WATER BARRIER AND VAPOR BARRIER UNDER
ALL SLABS. EXCEPT AS QTHERWISE NQTED.

3, CONSTRUCTION JOINTS ¢ C, J,) SHALL BE PLACED IN LANES THRU SLABS
AND BEAMS AND SAW CUT JOINTS IN SLABS PERPENDICULAR TO THE
LANES AT THE SPACING SHOWN ON THE FOUNDATION PLAN.

4, CONCRETE CLEAR COVER OVER SLAB REINFORCEMENT SHALL BE
40 mm £ T/4 £ 85 mm FROM THE TOP OF THE SLAB UNLESS OTHERWISE
NOTED. (T = SLAB THICKNESS)

S, FILL:

A ALL FILL PLACED UNDER BUILDING SLABS SHALL BE NON-EXPANSIVE
AND SHALLL BE COMPACTED TO NOT LESS THAN 92 7 MAXIMUM DENSITY
ACCORDING TO ASTM D 1557, METHOD D.

B. REMOVE QF EXISTING MATERIAL AND REPLACE WITH
NON-EXPANSIVE FILL UNDER THE 150 mm CAPILLARY WATER BARRIER.

PLATE S3




STEEL FRAMING NOTES

1. UNLESS OTHERWISE SPECIFIED, HOT- ROLLED STEEL BUILDING MEMBERS USING
W-SHAPES SHALL BE ASTM A992 M-, S-, AND CHANNEL SHAPES ASTM A38,
SQUARE, RECTANGULAR & ROUND HSS SHAPES ASTM A 500 GRADE B,
ANGLES AND MISSACELENQUS STIFFNER PLATES ASTM A 38,

2. ALL SHEAR CONNECTIONS NOT DETAILED OR OTHERWISE NOTED SHALL BE
STANDARD AISC WELDED OR AISC BOLTED CONNECTIONS AND SHALL HAVE
SUFFFICIENT CAPACITY TO SUPFORT (THE END REACTION SHOWN ON THE
DRAWING) OR (THE END REACTIONEQUAL TO ONE - HALF THE TOTAL UNIFORM
LOAD CAPACITY SHOWN IN THE ALLOWABLE UNIFORM LOAD TABLES IN PART 2
OF THE ASC ALLOWABLE STRESS DESIGN MANUAL).

3. WELDING SHALL CONFORM WITH AWS D11 AND FEMA 353.

4, AL BOLTS FOR BEAM CONNECTIONS SHALL BE ASTM A325M WITH A MINIMUM
DEAMETER OF 16 mm., UNLESS OTHERWISE NOTED. ALL BOLTED CONNECTIONS
SHALL BE BEARING TYPE CONNECTIONS, UNLESS NOTED AS SLIF CRITICAL,
WASHERS SHALL BE INSTALLED UNDER NUTS OF FASTENERS WHEN REQUIRED BY
THE SPECIFICATION FOR STRUCTURAL JOINTS.

5. ALL ANCHOR RODS SHALL BE ASTM F1554, Grade 55, UNLESS OTHERWISE NOTED.

6. UNLESS OTHERWISE NOTED, ALL JOISTS, PURLINS OR SUBPURLINS SUPPORTING
THE ROOF DECK SHALL BE FIELD WELDED TO SUPPORTING MEMBERS CR TO
PRESET BEARING PLATES,

7. STEEL ROOF DECK SHALL BE 38 mm DEEP WR mm THICKNESS. STANDARD
METAL DECKING SHALL BE ASTM A653 SQ GRADE 230 MPa WITH GB0 METAL
DECKING. DECKING SHALL BE CONTINUOBUS OVER AT LEAST THREE (3) SUPPORTS
EACH DECKING PANEL SHALL BE ATTACHED TO SUPPORTING MEMBERS AND
ADJACENT PANELS BY 16 mm DIAMETER WELDS AS INDICATED BELOW FOR
THE APPLICABLE PANEL WIDTH, IF OTHER PANEL WIDTHS ARE USED.
CONTRACTOR MUST PROVIDE WELD SPACING TO PROVIDE EQUIVALENT
SHEAR STRENGTH AND STIFFNESS.

610 mm PANEL 915 mm PANEL

NO, OF END AND SUPPORT WELDS
SPACING QF SIDELAP & EDGE WELDS

mm 0. C. ____ mm O0.C.

WELDS SHALL BE USED FOR SEISMIC DESIGN CATEGORY ¢ OR HIGHER. SCREWS,
POWER ACTURATED FASTENERS, OR PNEUMATICALLY DRIVEN FASTENERS MAY BE
USED FOR SEISMIC DESIGN CATEGORY A AND B AND FOR DESIGN WIND SPEED
LESS THAN 160 Km/hr PROVIDED THE TYFE, SIZE, LENGTH, AND SPACING OF THE
FASTENERS ARE SHOWN TO PROVIDE, AS A MINIMUM. THE SAME SHEAR, UPLIFT,
AND STIFFNESS VALUES AS THE WELDED PATTERN INDICATED ABOVE. THE
REQUIRED SUPPORTING CALCULATIONS AND DATA SHALL BE BASED UPON THE
STEEL DECK INSTITUTE'S DIAPHRAGM DESIGN MANUAL. SIDELAP WELDING IS NOT
RECOMMENDED FOR 0.85 mm thick DECKS.

8, SUBPURLINS SHALL BE DESIGNED TO SUPPORT LOADS SHOWN WITH DEFLECTIONS
LIMTED TO L/240. WHERE L - CLEAR SFAN .

9. BETWEEN PANEL POINTS OF STEEL JOISTS, THE BOTTOM CHORD SHALL NOT
SUPPORT OVER 225 N, VERTICAL LOAD WITHOUT ADEQUATE REINFORCING
OF BOTTOM CHORD. NO VERTICAL LOAD SHALL BE IMPOSED ON BRIDGING,

10. CONCRETE SLABS ON METAL FORM SHALL BE 80 mm STRUCTURAL CONCRETE
AND REINFORCED WITH 6X6 - W2, 9XW2, 9 - W. W. F. OR EQUIVALENT REINFORCING
STEEL THE METAL FORM SHALL BE GALVANIZED AND SHALL HAVE A MINIMUM YIELD
STRENGTH OF 345 MPa. USE FLOOR HARDENER ON EXPOSED FLOORS.
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PRE - ENGINEERED METAL BUILDING NOTES:

1. THE BUILDING SHALL BE A MANUFACTURER'S STANDARD PREFABRICATED METAL
STRUCTURE OF THE AFFROXIMATE INSIDE AREA SHOWN. EXCEPT AS NOTED.
RIGID FRAMES SHALL BE SPACED AT CTR, TO CTR,, BUT QVERALL
DIMENSIONS AND CONSTRUCTION DETALS MAY VARY TO SUIT MANUFACTURER'S
SEAEDBARD DESIGN. HOWEVER, MINIMUM WEB THICHNESS OF RIGID FRAMES SHALL

8 mm.

2, THE BUILDING SHALL BE DESIGNED AND FABRICATED ACCORDING TO THE
CONTRACT SPECIFICATIONS, ASC, MBMA AND AISI LATEST SPECIFICATIONS.
AMERICAN INSTITUTE OF STEEL CONSTRUCTION CERTIFICATION IS REQUIRED
OF THE METAL BUILDING SYSTEM MANUFACTURER AND A CERTIFICATE TO
VERIFY COMPLIANCE SHALL BE SUBMITTED WITH THE DESIGN ANALYSIS. THE
DIMENSIONAL TOLERANCES OUTLINED IN THE AWS CODE UNDER WORKMANSHIP
AND THE TOLERANCES APPICABLE TQ HOT ROLLED STEEL UNDER THE AISC
"STANDARD MILL PRACTICE" , SECTION SHALL BE REQUIRED IN THE FABRICATION
OF THE STEEL BUILDING FRAMES.

X X 3. THE BUILDING FRAME SHALL BE DESIGNED TO LIMIT THE LATERAL DEFLECTION
TO — mm AT THE BUILDING EAVE FOR A BASIC WIND SPEED OF
— Km/h.

4. A COMPLETE DESIGN ANALYSIS SHOWING ALL CALCULATIONS FOR THE RIGID
FRAMES, GIRTS, PURLINGS AND X-BRACING FOR WIND AND SEISMIC LOADS AND
A LAYOUT OF ANCHOR BOLTS AND OTHER EMBEDED ITEMS SHALL BE
SUBMITTED FOR APPROVAL WITH THE ALL MAIN MEMBERS. TYPICAL
CONNECTIONS {SHOWING BOLT HOLES AND WELDS), AND ERECTION DRAWINGS,

5. THE BUILDING SHALL BE DESICNED TO SUPPORT ALL MECHANICAL EQUIPMENT
INCLUDING HEATERS, SPRINKLERS, EXHAUST SYSTEMS AND ALL OTHER SUCH
DEVICES. ADDITIONAL GIRTS OR PURLINS SHALL BE PLACED IN CONVENIENT
LOCATIONS FOR ATTACHMENT OF ALL MECHANICAL EQUIFMENT,

6. DESIGN LOADS SHALL CONFCRM WITH LIVE LOADS, WIND LOAD AND SEISMIC LOAD
FARAMETERS GIVEN IN THE GENERAL NOTES PLUS COLLATERAL DEAD FROM
MECHANICAL EQUIPMENT, CEILINGS, SPRINKLERS AND CRANE LOADS AS APPLICABLE.
LOAD COMBINATIONS AND DESIGN STRESSES SHOQULD COMPLY WITH ASC
SPECIFICATIONS FOR STRUCTURAL STEEL BUILDINGS.

7. RIGID FRAME ANCHOR BOLTS SHALL BE DESIGNED AND FURNISHED BY
THE CONTRACTOR, BOLTS SHALL BE DESIGNED BY A PROFESSIONAL ENGINEER
FOR THE FRAME REACTIONS FURNISHED BY THE METAL BUILDING MANUFACTURER,
THE ANCHOR BQOLT DESIGN ANALYSIS SHALL BE SUBMITTED FOR APPROVAL.

8, BUILDINGS NYWTH SEISMIC DESIGN CATEGORY OF C OR HIGHER SHALL
NOT USE METAL PANEL WALLS AND RQOF AS A DIAPHRAGM
DIAPHRAGMS FOR BUILDOINGS WITH SEISMIC DESIGN CATEGORY OF A CR B
MUST BE A MINIMUM OF 0.85 mm THICKNESS. LOAD TEST ON METAL PANEL
g@éthrNEDD ROOF ASSEMBLIES TO BE USED AS A DIAPHRAGM MUST BE

NOTE TO ENGINEER: GUIDE SPECIFICATION UFGS 13120 STANDARD METAL
BUILDING SHALL BE USED FOR PREFARATION OF CONTRACT SPECIFICATIONS.

xx NOTE 3: ON DRIFT MAY BE DELETED FOR UTILITARIAN BUILDINGS WITH METAL
SIDING, DRIFT_FOR BRICK VENEER CLADDING EQUAL H/600 FOR 10 YR WIND,
DRIFT FOR REINFORCED CMU EQUAL H/400 FOR 10 YR WIND. PLATE SB
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TABLE A - REINFORCEMENT TENSION LAPS, AND EMBEDMENT

fy = 420 MPa (60000 psib, f'c = 21 MPa (3000 psi)
EMBEDMENT AND CLASS A LAP {mm) CLASS B LAP (mm)

BAR BAR
SIZE ?IA ) TOP BAR OTHER BARS TOP BAR OTHER BARS

mm

CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2 CASE 1 CASE 2

10 9.5 560 815 435 635 715 1070 560 815
13 12.7 740 1095 560 840 940 1425 740 1095
16 15.9 915 1375 715 1045 1195 1880 915 1375
19 19,1 1095 1625 840 1270 1425 2135 1095 1825
22 22.2 1600 2390 1220 1830 2060 3100 1600 2390
25 25,4 1830 2720 1400 2085 2365 3530 1830 2720
29 28.7 2080 3075 1575 2365 2670 3990 2060 3075
32 32.3 2315 3455 1780 2670 3000 4500 2315 3455
38 35.8 2565 3835 1985 2950 3330 4980 25865 3835

SEE PLATE S8A FOR NOTES FOR USE WITH TABLE A
NOTE: BAR SIZE DESIGNATION ARE IN METRIC SYSTEM SIUNITS .




NOTES FOR USE WITH TABLE A

1. TABLE A PRESENTS LENGTHS OF TENSION DEVELPMENT LENGTHS AND TENSION

2.

LAP SPLICE LENGTHS BASED ON ACI318-95, SECTION 12.2.2,

CLASS A LAP LENGTHS APPLY WHEN BAR LAPS ARE STAGGERED TO LAP HALF
THE BARS AT THE SAME LOCATION OR WHEN BARS ARE LAPPED AT A LOCATION
WHERE THE REINFORCEMENT AREA FROQVIDED IS AT LEAST TWICE THAT REQUIRED.

. CLASS B LAP LENGTHS APPLY WHEN ALL BARS ARE SPLICED AT A LOCATION OF

MAXIMUM STRESS IN THE BARS.

. CASE 1LENGTHS APPLY TQ BEAMS AND COLUMNS WITH CONCRETE COVER EQUAL

OR GREATER THAN THE BAR DIAMETER, CLEAR BAR SPACING EQUAL OR GREATER
THAN THE BAR DIAMETER AND WITH STIRRUPS OR TIES NOT LESS THAN THE CODE
MINIMUM THORQUTHOUT THE LENGTH IN THE TABLE: AND FOR OTHER ELEMENTS
WITH CONCRETE COVER EQUAL OT GREATER THAN THE BAR DIAMETER AND CLEAR
SPACING EQUAL QR GREATER THAN TWO TIMES THE BAR DIAMETER.

, CASE 2 LENGTHS APPLY TO BEAMS AND COLUMNS WITH GCONCRETE COVER LESS

THAN THE BAR DIAMETER, AND CLEAR BAR SPACING LESS THAN THE BAR DIAMETER:
AND FOR OTHER ELAMENTS WITH CONCRETE CQVER LESS THAN THE BAR DIAMETER
AND CLEAR BAR SPACING LESS THAN TWO TIMES THE BAR DIAMETER,

. TOP BARS ARE HORIZONTAL REINFORCEMENT PLACED SO THAT MORE THAN

30 om QF CONCRETE IS CAST BELOW THE REINFORCEMENT.

7. MULTIPLY LENGTHS SHOWN BY 0,87 FOR 28 MPa (4000 psi) CONCRETE.
B. MULTIPLY LENGTHS SHOWN BY 1.3 FOR LIGHTWEIGHT AGGREGATE CONCRETE.

. MULTIPLY LENGTHS SHOWN BY 1.3 FOR EPOXEY-COATED BARS,

NOTES TO DESIGN ENGINEER:

(1) TABLE A DOES NOT COVER HOOKED BARS, EMBEDMENT OR SPLICE LENGTHS FOR

(2}

BUNDLED BARS AND COMPRESSION BARS, PLANS SHALL DETAIL REINFORCEMENT
HOOKS, LAPS AND EMBEDMENTS NOT COVERED BY THE TABLE: AND WHERE THE
CLASS AND/OR CASE IS NOT CLEAR.

THE DESIGNER SHALL VERIFY THAT PRACTICAL AND CONSTRUCTIBLE
LAPS AND EMBEDMENTS WILL RESULT IN MEMBERS WHEN REINFORCEING STEEL

SHOWN ON PLANS IS DETAILED WITH THE LAPS AND EMBEDMENT LENGTHS
SHOWN IN TABLE A

PLATE S8A
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TABLE B
CONCRETE COVER (mm) FOR CAST-IN-PLACE

NON-PRESTRESSED CONCRETE FOR BUILDINGS

TWO LAYERS
DESCRIPTION SINGLE LAYER REMARKS
TOP BOTTOM
SLABS | ON GRADE 40 FROM TOP | 20 g0 | 40 WHEN EXPOSED TD WEATHER
OF RIBBED MATS @ @ T/4 (40 < T/4 < 65)
SUPPORTED 20 FROM BOT. 20 20 T - SLAB THICKNESS
ON CARTON FORMS 40 FROM BOT, 20 40
ON CONCRETE CENTERED
ON METAL DECK CENTERED
WALLS | INTERIOR FACES CENTERED 20
EXTERIOR EXPOSED FACE| CENTERED @ 40 (3 50 FOR #19 AND LARGER
DESCRIPTION SIDE TOP BOTTOM OR EXPOSED TO EARTH
BEAMS | FORMED GRADE BEAMS 50 40 @ 50 (4) 80 IF CAST DN EARTH
IN RIBBED MATS B0 40 80
ABOVE GRADE 40 40 ® 40 (5) 50 FOR #19 AND LARGER WHEN
EXPOSED TO WEATHER
OTHER | JOISTS 20 20 20
SPOT FOOTINGS ® 40 (€) 40 80 (B) 50 FOR #19 AND LARGER WHEN
DRILLED PIERS 80
COLUMNS AND PLINTHS |(@) 40 () 50 FOR #19 AND LARGER WHEN

EXPOSED TO WEATHER

NOTE: UNLESS OTHERWISE NOTED ON DRAWINGS, CONCRETE COVER OVER PRIMARY REINFORC
STIRRUPS AND SPIRALS SHALL COMPLY WITH LISTED VALUES. COVER SHALL COMPLY
REQUIREMENTS OF ACI318M FOR ELEMENTS NOT DESCRIBED.

EMENT, TIES,

ME
WITH




TOP OF 2 DOWELS FQR

CONC BEAM /BEAM WDTH < 255 A COLUMN
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HOQOK BARS FER

BELL DIA NOTE 10,

PIER DETAIL
- ND SCALE -

E[

PER DESIGN NOTES:
1. USE 21MPa (3000psl.) CONCRETE, SEE GENERAL NOTE 2, PLATE 4,

2. USE 100 mm TO 150 mm (4" TO 6") SLUMP CONCRETE AND 20 mm AGGREGATE TO
FACILITATE CONCRETE PLACEMENT, VIBRATE ONLY TOP 1500 mm OF PIER. (IEIT
SPECS ACCORDINGLY.

3, DESIGN PIER AS A SHORT TIED COLUMN.
4, VERTICAL REINFORCING IN PIERS TO BE ASTM AB15M, AB816M OR AB17M GRADE 420Q.

5. MINIMUN SHAFT SIZE IS 450mm (I8") FOR PIERS UP TO 12 METERS DEEP AND 600mm
(24") FOR PIERS LONGER THAN 12 METERS.

6. TO_FACILITATE CONCRETE PLACEMENT, USE THE MINIMUM NUMBER OF
HEAVY BARS (NOT LESS THAN FOUR [41).

7. KEEP BELL SIZE IN INCREMENTS OF 150mm (SUCH AS 9Q0 Dia, 1070 Dig, ETC.) TO
ENABLE MACHINE BELLING, "D'" NOT TO EXCEED 3 X PIER SHAFT DIAMETER
("D'): LARGER BELLS MEAN HANDLING AT HIGHER COST,

8, FIER SIZE AND REINF. MAY BE REDUCED IN SPECIAL CASES SUCH AS
PORCHES FOR HOUSING, ETC, ABSOLUTE MINIMUM 300mm Diameter PIER WITH
1-#16 VERTICAL BAR,

9. PIER LENGTH FOR ESTIMATING PURPOSES SHALL BE FROM BOTTOM
OF PIER TO BOTTOM OF GRADE BEAM OR STUB COLUMN, ACTUAL PIER
LENGTH DETERMNED IN FIELD BY CONTRACTING OFFICER.

10. WHERE REINFORCEMENT CARRIES TENSION DUE TQ WIND OR SEISMIC
LQADS OR SOIL HEAVE, REINFORCEMENT MUST BE DEVELOPED AT THE TOP AND
ESSTgéALLOF THE PIER USING HOOKS OR EMBEDMENT LENGTHS INTO THE GRADE BEAM

PLATE S11




STO, 80° HOOK TYPICAL

/___i__ — \‘y——————
g

|

TYPICAL CORNER & INTERSECTION
REINFORCING

FOR CONCRETE BEAMS AND WALLS SEE
PLATE S18 FOR RIBBED MAT FOUNDATIONS.

NOTES: (1) REINFORCING SHOWN APPLIES TO TOP, BOTTOM
AND INTERMEDIATE BARS.
(2) THE HOOKED BARS SHOWN MAY BE REPLACED WITH
HOOKED BARS THAT HAVE A CLASS A LAP WITH

STRAICHT BARS IN THE BEAM OR WALL AT THE
CONTRACTORS OPTION.
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(CARTON FORMS BETWEEN
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DESIGN NOTE:
/\/\/— PRECAST CONCRETE RETAINER
— ] | SHOWN IS NOT ADEQUATE FOR
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s IS RETAINER AND SOIL FENETRATION
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RIBBED WMAT FOUNDATION
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SAY CLT JCINT 4
CEFTH EQUAL 1/z REINFCORLEMENT
CCNCRETE, CCVER. SAY CUTTING SHALL BE
FERFCRMEC IMMECIATELY AFTER CCNU.
FINISHING.

PARTIAL. PLAN-FRAME CONSTRUCTION

CONSTRUCTICN JCINT
SEE PLATE 35119

(SHCYING ENLARGEC RIB INTERSECTICNS FCR
CCLUMN FCCTIMGS).

NOTE TO DESIGNER:

X CIMENSICMS SHCVM
ARE MINIMLMS. USE
LARGER CIMENSICNS
[F REGUIREG FCR
CCLUMN LCACS.

FOOTING SCHEDULE
7t it 1
< & =,
TYF\E n AII TYF‘!t IIBI TYF\E n [;II
MARK p 7 14
TYF\E n AII n B 1 n LII
X | CIM. *X" (MIM.) 37 37 377

FLATE S13



5C MM, AR TOP OF RIB-MAT
SPACE———\ TO CONFORM TO

BRICK CR ARCH WALL DET'S CPTICNAL CCNSTRULCTICN
CMU /—CMU CR STEEL STULD //JCIl\lT (TYP)

//c.5z MIN. SLAB RENF. Each Way./

=z z
=1 l// = FLR’\\' +/> -
=z /v E ¢ Q
= /s RSN 2
8 : v % o Ao
Ny N 1=
z" -An a a
= VAPGR Cvo
S BARRIER o Lr\#z e €CC mm MAX.
" 1Pl (TYF)
x CAPILLARY S
x R

WATER BARRER L. |l

\NON-EXF’ANSIVE FILLx %
MINIMUM RIB REINFCRCING
(1) EXPANSIVE SCILS C,33% TCP & C.337% BQTTCM
(2) NCN-EXPANSIVE SCILS C.25%Z TCP & C.25% BCTTCM,

PERIMETER BEAM INTERIOR RIB

{Bearing Wal) _ _

x SEE FCUNDATICN DESIGN AMALYSISE FCR RIB DEPTH, BELCW CLTSIDE
GRADE, NCN-EXPANSIVE FILL REQUIREMENTS, ETC.

oo " 1 e 3CC (TYP. :
FORMED SURFACE K __Zg _L EXCEPTIONS FOR FAMILY HOUSING:

' T 25C mm MIN. RIB WIDTH
S 23 :
ABCVE GRADEN. PR =="—— 1CC mm MIN, SLAB THICKNESS
— == MIN RIB REINF. C.257 TOP &
s C.257 BCTTCM.
Lk N A — ENLARGED FCCTING NCT REGUIRED
- R - #IC™ © BCC mm NCT REGQUIRED.
+IC8 & RCE— ENLARGED ~ #1CT~ @ BCC mm, SLAB TC
MAX. SPCG. FOCTING PERIMETER RIBS.

PAD © CCLLMN.
SEE PLATE &15.

PLATE &1g




£L1S 3191d

. CAPPILARY WATER . . _

FORME BARRIER (TYP) F_ﬂ—“%L < _ %, e
SURFA CONSTR, L v, AEE0S P 0 o
JOINT \ T4 e fods "& 8 R
ERTSI { '_v!' |
- — )

o S

VAPOR BARRIER TEM’PORARY FILL |7 % ,g DESIGN REINFORCING TO
SEE NOTE BELOW | (5 @v SPAN HORIZONTAL TO

K TRANSVERSE RIBS.
FIN, T Nl g;g%UAtAHSNBTSALl%?-:EEoR FIN. o (FOR LATERAL EARTH LOADS)
GRADE qor F STEEPER, SOME MEANS  ORADE N
sy e Y R OF STABILIZATION SUCH ERIGE
A AS SANDBAGS OR DA FORMED SURFACES
IR ' PNEUMATICALLY PLACED cL L
MORTAR MAY BE REQUIRED. b7

NOTE:

BACKFILL EACH SIDE

OF RIB SIMULTANEQUSLY,
LEAVE TEMPORARY
BACKFILL IN PLACE
UNTIL SLAB IS PLACED.

OPTIONAL CONSTRUCTION DETAILS OF EXTERIOR RIBS
FOR RIBBED MAT CONSTRUCTION




STD. 90° HOOKS
(TYPICAL)-

CORNER INTERSECTION

NOTES: v

1. REINFORCING SHOWN APPLIES

TO TOP, BOTTOM AND
INTERMEDIATE BARS.

2. SEE TABLE "A" FOR
SPLICE REQUIREMENTS.

3. THE STANDARD 90° HOOKS
ON DIAGONAL AND TRANSVERSE
RIB REINFORCEMENT MAY BE
VERTICAL RATHER THAN |

< =

STD. 90°
HORIZONTAL., HOOKS

4. THE HOOKED BARS SHOWN MAY |, || «TYPICAL)
BE CHANGED TO HOOKED BENT BARS v
THAT LAP WITH STRAIGHT
BARS IN H%ICNHRMHOWS INTERIOR INTERSECTION
AT THE CONTRACTOR's OPTION.

RIBBED MAT FOUNDATIONS
- TYPICAL RIB REINFORCEMENT -

NO SCALE

PLATE $18




15 X 20 mm DEEP RUBBER JOINT SEALANT
IN SHOP BUILDINGS.

3 mm TOOLED JOINT AT EXPOSED
CONCRETE SURFACES (SLAB ONLY)

SLAB AND TOP RIB REINFORCEMENT.

'/FLOOR SLAB
. P : q.

VAPOR BARRIER
SHEAR KEY

{T/WSOmnw KEY LOCATED AT MD-DEPTH RIB

N\ > MID-DEPTH RIB

RIB
BEYOND \

50 mm KEY
—_— el

REINFORCEMENT.

150 mm_ CAPILLARY

WATER BARRIER

A

L\

C.J.IN RIB

\\BOTTOM RIB REINFORCEMENT.

RIBEED MAT CONSTRUCTION JOINT  (C.J.)

FLOOR SLAB AND RIB REINFORCEMENT LAPS SHALL BE CLASS B.

DESIGN NOTES:

1. CONSTRUCTION JOINTS ARE TO BE SHOWN ON THE
FOUNDATION PLAN IN RIBBED MATS THRU RIBS AND SLAB.
SHOW JOINTS ON THE FOUNDATION PLAN.

2. ALL REINFORCING IS CONTINUOUS ACROSS THE

CONSTRUCTION JOINT.

3. THE REQUIREMENT FOR THE TOOLED JOINT AND JOINT
SEALANT IS TO BE DETERMINED BY THE DESIGNER,

PLATE S19




TOP OF GRADE
BEAM TO CONFOR

TO ARCH. WALL
DETALS ISOLATION JOINT. 1.46 kg(#30) FELT
(NOTE TO DESIGNER
USE 15 X 20 _mm DP.
45° CHAMFE - RUBBER JT. SEALANT
(TYP) AT SLABS W/ DRAINS
@l .
A\
] L B S e
= %‘ - 0»;0‘ '1“‘0<> ‘?n
FINISHED |2 o t>/ 89 o,
GRADE ™ 5 f\xﬂ‘;/4}gg o li\a VAPOR BARRIER
4 \
5A ’S - le
SLoPE =2 T = \\\\\\_
v ‘ R o
Z - L 150 mm_CAPILLARY
= A | . WATER BARRER
o » - le (o)
o IS u
0 - b (8]
GROU Nor| » ‘\\__
ACIR " NON-EXPANSIVE FILL
-2 - (IF REQ'D BY SOIL
= CONDITIONS)
VaID SEE '
DETAL PLATE 14
SCHED.
WIDTH

TYPICAL EXTERIOR GRADE BEAM

TS SEE

PLAN 4 46kg

/”“:7ﬁ¢30)FELTISOLATmN JOINT
|
) . .>

I |[FOR NOTES, SEE
TYP. EXT. GRADE
BEAM DETAL

DEFTH

 SCHED,
" WIDTH

TYPICAL INTERIOR GRADE BEAM

PLATE S20




PLATE 521

TOOLE\DA'\\JIOWT
80, 80 & SEALANT
REINF. STOPS A TNAR SEE DETAIL
© JOINT\ N EXPOSED CONC. ONLY.
[ b-g'f.". NN RS PR -
b-q." .A'ql'.q- .ACJ ‘ ' . b
(?.O,:. G o :<SQ,_,'9
Ac
VAPQR BARRIER KEY. SEE DETAL
15C mm CAPILLAR (MAY BE MET'L KEY?
WATER BARRIER
1CCo - 1CG0 -
KEYED OPTION
© SLABS WITH 3 mm R. TCCLED JT. TCP CF MET'L
FLR. DRANS USE ® EXPOSED FLR. KEY IF ULSED
ASTM D118C SLAHS WITHOUT
FLR. DRAINS
£ mm R. “
TCCLED JCINT XY & — T
T g 2
GROQV 1
MAY BE
FORMED
OR SAWED 15
TOOLED JT. & SEALANT DETAIL OF KEY
REINF. STOPS 0
JOIN MAX. TOOLED JT.@ SEALANT
SEE DETAIL, {EXPOSED
15C mm CAPILLARY WATER f— CONC. ONLY)
BARRIER _—GREASE ONE END
2y yid
AR CERMNY/2 R E S A WS |
‘ .\'y_.afn ’ :"ﬂuga ]
° Q“.GB °°u Od_g‘ V APOR
DOWEL BARRIER
FOR SLABS WITH WHEEL LOADING FOR OTHER SLABS
7C g x 40G LGNCR 300 C.C| pe i x 4G LCNG @ 4CC C.C.
25 & IR L e s coc FCR T - 160 & 175
) FOR 200 < T < 280 @ 3GC GC.C.FCR 125 <K T < 2CG
DOWELED CPTICN
(CONTRACTION TYPE)
CONSTRUCTION JOINT DETAILS
(FOR FLOOR SLABS ON GRADE EXCEPT RIB—MATS)



REINF STOPS

AWED QR

AT JOINT. FORMED JT,
SEE DETAIL "A"
|
I 0
A &~ L . \.\ ‘A & v » A. N % &
IS a4 - 13 > IS | E
D » I S > b L{] O
<A [N L V\\ - | T
» ' [ > =
* u U
BQQ;IIé& ol
HQQQ o
gl o"?ou
|

\_ |

GREASE

( z EQUAI_ ONE END

DOWEL |

(ONLY FOR SLABS SUBJECTED TO
SIGNIFICANT WHEEL LQADINGS)

O % x 400 LONG@_ 30Q Q.C. (MAX) FQR T<200 mm
25 @' x 450 LONG @ 300 0.C. (MAX.} FOR 200< T < 290 mm

6.4 R, TODLED JT,
(WHEN FORMED)

EEE2] T SEALANT
ae® (FOR SLABS

==Z| . W/ FLOOR

T/4

.o.ﬂQ\ “0o 6o o
o g % o e

n ]

a

a

-

o

a

— ~—3 + 2 mm UNSEALED
OR
15 + 3 mm SEALED

DETALL "A"
(SAWED OR FORMED)

WEAKENED PLANE JOINT DETAILS

PLATE S22




FROJECTION OF PAD AHOVE
FINSHED FLOOR SLAB TO BE

DETERMINED,
150 Mi
15 m PREMOLDED EXP. - = MY ____ ..,MN
JT. MAT'L CONT. ANCHOR RODS
ARQUND SLAR AS REQ'D

BY EQUIP.

Y XS T ET * . . . A T
" PAD THICKNESS TO ¥ N—RHNF - #130@ 300 mm EACH WAY

DETERMINED BY SIZE O TOP & BQT

|
|
EQUIPMENT (300 mm MIN) |
|

T

SEE NOTE "A'.

ENGINE GENERATOR SET PAD DETAIL

NG SCALE

_— |
| WEIGHT OF CONG.PAD TO BE 5 TIMES THE MASS OF |
I ROTATING PARTS & A MNIMUM OF 1.5 TIMES THE TOTAL I
: MASS OF SET. FOR HISH PRESSURE AIR COMPRESSORS :

OR OTHER EQUIPMENT WHICH WILL PRQDUCE A SIGINIFICANT |

|
L eRATON |

#10 @ 300 mm O.C.E.W.e CTR.
EQUIPMENT PAD DIMENSIONS

AS REQUIRED BY EQUIF‘7

150
FLOOR

™

o
o

-4 « . NS

-

v

-

. P

<

YSLAB

N
BT

<

L ANCHOR RODS AS
RECOMMENDED
BY MFG.

SECTION THRU EQUIPMENT PADS

NO SCALE

FLATE S23




RAISED PATTERN
COVER R

3 mm CLEARANCE
SPAN
35

20 mm BAR X "t" (TYP)

35 2 -
3 mm CLEARANCE _—h r ||
/
T I\

74
vV
1

ANCHORS WELDED TQ FRAME AT15O
300 mm O.C. 4.8 X 256 WDE —2% 4,
OR 150 X 150 LONG HEADED STUDS,

<

COVER PL. SECTIONS TO BE HELD
IEgLMXE S1X 6.4 DOWN WITH F.H. COUNTERSLINK
L s
<

SCREWS (4 SCREWS /SECTION) <
TRENCH COVER PLATE DETALS
NTS-
3 mm CLEARANCE
25
COVER COVER B SECTION IN SPAN e
o) AX. LENGTHS W/ 25
. = FINGER HOLE EA. END ¥ mm mm mm
=1 _ I/ 300 3.2
I i 450 4.8
7 WELD L 600 6.4
L61 X B1 X &4 B OB 750 =5
(LENGTH - 15 mm SHORTER THAN SPAN) A 3
SECTION "A-A" 10560 1.1

MINIMUM CODVER PLATE
SEE DETAL THICKNESS

TYPICAL TRENCH SECTION

- NO SCALE -
CAPFLIES ALSQ TO SIDE WALK DRAINS, FUEL TRENCHES, ETS.)

TYPICAL FLOOR TRENCH DETAILS

PLATE S24




FOUNDATION

VENTS
AS REQ'D

100 MIN
N
FIN,% :

SLOPE

57, FOR 3000 mm

GZS ALVd

SEE ARCH. FOR

WALL SECTION EINF. CONCRETE
L] FILL AS REQ'D
P FOR CERAMIC OR
- w QUARRY TILE FLOOR
7T 1
(11 !
[ ]
r Tty IN s Toa I ]
_;;,.74{ . < ; b_ ‘TI. . nt
__-L_I.A/ \r / g% \ q t e
".q— < >'q - ’
' 7. hE Ll S -
e S O . bt
ot , <C b - T
LT all A
< N 8 D . q-
IS .q_.' ‘(E § < D‘-
= T
O —_
= 600
=
2 2 MIN
d_
VOID, $ 1
EEE S P4ETA”— ‘ V2272227222 //y//y

NOTE TO DESIGNER:

FROVIDE JOISTS
UNDER INTERIOR
PARTITIONS PARALLEL
TO JOISTS

SUPPORTED FIRST FLOOR SLAB OVER CRAWL SPACE




CONFORM TO
ARCH, WALL DETAIL

REINF. OVER ALL

INTERIOR BIM'S ISOLATION JT, 1.46 kg
] B 7] B - - (#30) FELT
// // /
CONSTR. JT.—\ = X . . \ l
B o R A, Y -0y 0 ZR 3
. ] T - A— * N .Fr“f_v...o‘_
FIN. GR, /p_,,_-%\) /\:\_Eﬁy .:p s\ ?,A »
1] SRR S -§%%79“§ VAPOR
N N4 y L BARRIER
- 150 mmbk| - - ‘ e ) ) \\_
. s l- ol R S O T
: %QQON S . ot W |~ \-WATER BARRIER
I T G| 0 47 Glo 150 mm CAPILARY
e . ' T nlno s . B nlno
-. . et ﬂ}_ﬁ .'n- 'g- ﬁ \
' L~ vop =5 \
. ~ NON-EXP ANSIVE
SEE DET. =XP,
PLATE S14 7
SCHED,—— ———SCHED,
/. WIDTH AN 4| WioTH

TYPICAL STRUCTURALLY SUPPORTED FIRST FLOOR SLAB
ON CARTON FORMS - EXPANSIVE SOILS

9ZsS 41vd




LZ2S d1971d

i g . ~ ] > P g
A = - ':' L -a ,_>= = " a + 3 '1 ) A Yﬁ<->
» ! < N L - 2 * ~
FIN. GL IE ) Y ><
' 4
Y2/ I : ﬁ&
GROUT Ple T ’
i \ ] SN NON-EXPANSIVE —
1-@G e o FILL
— » 2
80 1 12 ‘ I7™—— 150 CARTON FORM
SCHED.
\ WIDTH
45 X 380 X 1000 mm PRECAST

CONC. CONT, RETAINERS
W/ 6x6-W1.4 x W14 W.W.F.

SUPPORTED FLOOR W/ CARTON FORMS
(SLAB MONOLITHIC W/ GRADE BEAMS)

NOTE TO DESIGNER:

THIS TYPE OF CONSTRUCTION MAY BE SUITABLE FOR AREAS
OF "MODERATE'" EXPANSIVE SOIL TQ REDUCE COSTS OF FORMING
AND PRECAST RETAINERS IN LIEU OF VOID DETAL ON PLATE S26.

|
|
|
|
|
|
i
USE THIS VOID DETAIL ONLY AFTER CONSULTATION |
|
|
|
|
|
|
|
|

AND CONCURRENCE FROM GEOTECHNICAL ENGINEER.
(NON-EXPANSIVE TO MODERATELY EXPANSIVE SOILS)




WEILD FCRN CECK T4 I

6 x 6-W2.9 x W2.9
OR 4 x 4 - WZ,1x W2.1

FON, VENT _
I~ 100 - R . N <
OA;_ MlN‘\I /\\ CRSET . ”‘ T

A

|
V
FON. VENT- 3 N
= GRADE— \

R PP
....::%_h.. .
GRADE—\ 9|z [T~ \A T |
~y AN : /‘//& P
/ . . - A \\ - a
o \ ~d .. B *
AR JICIST (3EE SFECS FOR L.
C e CORRGSIGN. PROTECTION :
bt e OPENING IN o

JOIST

NGTE TG CESIGRER:

SEE TYPICALL SRACE R S CONCRETE AS

REAM VOIC 2 I T REQD FOR VENT SEE PLATE 378 FGR GI3T BRIDEING

PILATE 314 ~_ : WAL ATTACHMENT MEMBER 3IZES
JOIST ANCHOR

SEE CETAIL ON FILATE 328,

57< J1vd




5¢3 31vd

CONFORM TO

ARCH. WALL
DETAILS

FDN. VENT

GRADE

100

CONTINUOUS ANGLE

O mm LT.WT.CONC. SLAB ON METAL

FORM W/6x6-W2,9xW2.9
OR W/4x4-W2.1xW2.1e CTR.

* DEPRESSED

SEE TYPICALGRADE

BEAM WCID PLATE S14\

D

. f ' \HAUNCH AT ool

BEAM |

20 mm GROUT I

FLOOR SLAB
21
D
TR ST TSRS P RS SR WINPT LN
/ AR Y 1—._-".'1_—71-'7.—\?,:_—? ?—r:"—‘:‘—_ 2."'?‘-‘!’:-‘:_/—.1:7'7—:‘-——,,— 2ly s e
_¥_ —Ad ..‘-___,_— AH>
R s SR MIN. N TS STIFFE
ot irsl SLOTTED |SSTEEL R 's
PR HOLES BEAM—\\‘
R SR AR | o= sesiatsummnipen | e [N st | spsigelisgesbpen = ittt |
R RN R i . I
.l: :".:_‘ \ .;.A.:t:-1l|: ii AC&K\ A—La p M
BEITLIARIPY STEEL _ |l —STEEL PLINTH
IR ‘ 3N (BRIDGING NCT SHCWN)

/—20 mm GROUT

100

A

I NOTE TO DESIGNER :

WHEN SMALL AREAS WITH LIGHT FLCCR LCAD WILL REGUIRE A DEPRESSED FLGCR SLAR,
SUCH AS TCILETS, FRAMING WILL NCT BE DRCPPED, 4C mm SLAB & 4C mm TILE & SETTING

BED IS CCNSIDERED ADEQUATE.

SPECIFICATICNS SHALL BE EDITED TC ADDRESS CCRRCSICN PRCTECTICN REGUIREMENTS

FCR STEEL BEAMS AND JCISTS IN CRAWL SPACES,




L/ L (s

R

BEARING PL._J/77/ »i'
|

SEE DETAL ON
PLATE S38

ags 3J1vd

WELD FORM DECK

50 [l TO ANGLE >0 |

MIN. MIN.
| B x 6 - W2.9 x W2.9 \ _ STEEL FORM DECK
A OR 4 x 4 - W2.1x W2.1 WELD TO ANGLE

W.W.F. AT CTR,

\d
b
&
\
a
A\J
<
St
a0
kA
D
[ 4
rs
4
4
%
4
la
v
h ' >
v
g0

AVAvA - X
> dl
' "t
|« ¥ L. ®
1 STD. S .
H JOIST e
.E' B < L
5 e
q'_ ao
° g,
L 102 X 76 X 6,4 CONT.

W/ 20 ¢ ANCHOR ANCHOR
BOLT @ 1200 mm 0.C,

CONT. BOND BEAM—

W/2 - *5 CUT AS REQ'D
TO BRING FIN. FLR.
ON COURSE

__v:- = n"\ v-~— VA

TYPICAL LOADBEARING WALL 2ND FLR. DETAILS

DESIGN NOTE: TYPICAL DETAILS FOR REGIONS OF LOW SEISMICITY (SEISMIC DESIGN CATAGORIES A & B)

IN HIGHER SEISMIC ZONES. THESE DETALS MUST BE REVISED AS NECESSARY
TO TRANSFER FLOOR DIAPHRAGM SHEAR INTO THE WALL.




CONC. TOPPING REINF.
W/ 6 x 6 - WiLd x WL4

AT CENTER
YSHEAR CONNECTORS AT 1500 0O.C. {MAX.)
: Ay v N S NN .
N S VT <
. 9 P = ) 5 a

>

O CONC. TOPPING REINF.
S|z W/ 6 x 6 - W4 x W14
AT CENTER
Q|0
O (00
SHEAR CONNECTORS
» / .

TYPICAL PRECAST FLOOR SYSTEMS

NOTES:

1. PRECAST FLOOR SYSTEM MAY BE DOUBLE TEE, CHANNEL
SLAB OR CORED SLAB, PRESTRESSED OR NOT, LIGHTWEIGHT
OR HARDROCK CONCRETE DESIGNED AS CONTINUOUS OR
SINGLE SPANS WITH (EXCEPT AT DEPRESSED AREAS) OR
WITHOUT COMPOSITE ACTION WITH TOPPING.

2. FLOOR SYSTEMS SHALL BE DESIGNED FOR THE LIVE LOADS
SHOWN AND FOR THE ACTUAL DEAD LOADS. DESIGN FOR
EQUIPMENT LOADS IF GREATER THAN LIVE LOADS.

3. PRECAST BEAMS SHOULD BEAR ON 3 mm NEOPRENE PADS
(70 DUROMETER).

4, PRECAST UNITS WILL BE 28 MPa CONCRETE (MIN> AND
HAVE NOT MORE THAN 15 mm INPLACE DIFFERENTIAL CAMBER

BETWEEN ADJACENT UNITS.

5. TOPPING SHALL BE 21MPa HARDROCK OR LT, WT, CONC
WITH A MINMUM THICKNESS OF 60 mm AT ANY POINT (EXCEPT
AT DEPRESSED AREAS) AND VARY IN THICKNESS AS REQUIRED
BY CAMBER IN UNITS SO AS TO PROVIDE A LEVEL FINISHED
FLOOR UNDER DEAD LOADS, EMBEDMENT OF CONDUIT OR OTHER
PIPING IN TOPPING SHALL NOT BE ALLOWED.

6. TOPPING IS NOT REQUIRED FOR ROOF SLABS.

PLATE S31




¢¢S 3JL1Vd

SEE PLAM 300 1 200 |

o ZEE T _.L_—|___.|
| &o0

——*10 @ X 3000 |

| SMOOTH DOWELS @ 200 Q.C.
| GREASE HORIZOMTAL EMD
|
|
|

|
|
|
1,46 Kg I
|
|
|

| |
<
(* 20 FELT | ! <LopE | |
Tonr LM lor TVERT. O | | + 10 @ 200 E.W
JONT &l | 100 HORIZ, e | /T =LC mm E.W.
o il T ~<~J | /& CEMTER
Y R BEND INTO SIDEWALL
T NI T T
@%f%‘i?iq——ﬁf\ v/ﬁ ' I \//|
Lt W% =1 | MON SLIP
| 11| 7777 =/ Mo
}'i # 10 EAFH’/\<>§{$} Vs ¥$gﬁkﬁosmc
v A, NosNG @9/2/2(2//;__0'/ !
K7 A\ NN T SIDEWALK
<7t W N coMPACTED NS
[ Ll k| MNON-EXPANSIVE~ A== — N
R FILL N =
set gutpme | [ e[ R |¢J\\45PEJ ABs
FOUNDATION N N _#%K_J __________ _j__
e o/ \\ |
200 mm  SIDEWALL

|
# 10 COMTmuous/| I

ETAI

TYPICAL "ARTICULATED" STOQOP




« NOTE:

AS REQ'D BY DESIGN
SEE PLAM 200 >
'—— ———————————— —————-||
—#10 " " DOWELS
\\ | @ 200 mm O.C, r_i_ NON-SLIP SAFETY NOSING 10" ' DOWELS
I L 1-#10 EA. NOSING [T e 200 mm 0.0
O —
Rl 1VERT. ON 100 HORIZ. |
l. « 1 B *
—-FIN. GR, LH FIN. GR,
/4 1
1k
o
CARTON FORM -———L/\
PRECAST RETAINERS——/%%

SECTION ""X-X"

31V 1d

:NOTE TO DESIGMER: SEE PLATE £27 FOR VOID DETAIL}
i P
(N

N




¥£5 I1V1d

SEE PLAN

20 mn1¢ SM2QTH DOWELS JT. SEALANT
x 600 mm € 500 mm o.c, 15" x 20 Hﬁm DEEP
GREASE ONE END

o TEEL ANGLE
X SEE ARCH.
|

—
T |
[a
4

SEE
GRADING
v

4

|l

—

250

SCHEDULE
DEPTH

IIXII
1000

THICKNESS OF RAMP TO MATCH
FLOOR SLAB THICKNESS

TYPICAL SECTION THRU RAMP TO SLAB ON GRADE FLOOR
5090

20 mm 2 SMOOTH DOWELS

o STEEL ANGLE
VAREES g x 600 mm e 500 mm O.C, SEE ARGH.
< 2 GREASE ONE END
13
Nlo Ll
|
\ =
(@] Ll | O
n F——————— e T (Ll
N | | ol
| FOR RAMP NOTES i w
| SEE TYFICAL SECTION ‘

1000 | |

e
SECTION  "'X-X"

TYPICAL RAMP TO RIBBED-MAT SLAB FLOOR
TYPICAL RAMP DETAILS




150 mm IMPERVIOUS FILL
FIN. GR.—\ \

300mrn GRANULAR FILL (CONT.
FULL LENGTH OF WALL)

T BASEMENT WALL
Z REGLET

‘%-: ~ (SEE PLATE S37)

/

FILTER
CLOTH

NON—-EXPANSIVE
FILL

PERFORATED

%/r—————FLUUH SLAB
|

.- -
R S
rte »e

v

A
. -"—&SEE PLATE S36
svzt - FOR

DRAIN PIPE

AR WATERPROOF ING
Lat ) DETAILS

BASEMENT WALL-DRAINAGE SYSTEM

PLATE S35




150

-

2 LAYERS ———

146 kg (*30) FELT
MOPPQ% ON" .7, "
N

MEMBRANE |

WATERPROOFING |\

13

50

A

100

MEMBRANE

WATERPRDOFNG\~f/’////~!’

4.9 kg/mm? COPPER > , -

CA

A

)
'S
I

A

50 mm CONCRETE
SUB-SLAB

CONC. BRICK

COPPER BELLOWS

/— INSULATION BOARD

INSULATION BOARD —\

.

COPPER BELLOWS
(SEE DETALS)

GRANULAR FILL

(SEE BASEMENT WALL
DRAINAGE DETALS
ON PLATE S35)

FILTER CLOTH—— |

BASEMENT WALL

146 kg(*30)FELT ISOLATION JOINT
RUBBER OR PLASTIC WATERSTOP

:S} CONC, BASEMENT SLAB
o ,///F_MEMBRANE WATERPROGFING
\-‘ o I

)2(::.;;:x,,',4>

/ :",
|, -,

CONT, PERFORATED FDN,
DRAN PIFE

\50 mm CONC. SUB-SLAB

CANEC. BRICK

T ~—F00TING

3~\\\\—MEMBRANE WATERPRODFING

TYPICAL FLOOR TO WALL SECTION

BASEMENT WATERPROOFING DETAILS

PLATE S36




STEEL DECK, WELD TO FOR CONNECTION
JOISTS & CONT. L SEE DETAL "A"

.r—-' - \ .
STEEL——___| = R CONT. BOMD
JOIST 0o Y= S
| | =7 2-+16 CONT.
|
BRIDGING ==
WEI_D TO | : < .:
ANGLE S e PP
s i e
- uﬁgd/ == =
L 51X 51X 6.4 W/ 2-1C mm £ x — 5 N =
ANCHOR BOLTS IN CONC, FILLED Eu\/_’_:——
CELLS
__________ SECTION
[nESIGN NCTE: B —
| SHEAR CAPACITY 45CC N |
| SEISMIc SHEAR OR 6CCC M |
WIND SHEAR PER CLIP
| CCNNECTICN. | »——L 64 X 64 X 4.3

L E1X E1X 6.4
X 1CC mm OCLIP
Q@ 12CC mm C.C.
MAXIMUM

wﬂ

2- 15 ¢ X 1AL ANCHORS

BUTT WELD TO CLIP

4.8/ 25 MM, OR USE TWC 10 mm
MELSCM STUDS CR EGUAL

DETALL "A"
ROOF CONNECTION AT RAKE DETAIS

x NOTE TO DESIGNER:CALL OUT DIMENSION AND COORDINATE
WITH ARCHITECTURAL.

———— —

IF SHEARS ARE HIGHER ADJUST BOLT SIZE CR CLIP SPACING,
(SERVICE LCAD ALLCWABLE)

| |
| |
: THIS DETAIL IS ADEQUATE FCR 375C N/m SEISMIC SHEAR :
I CR 750CC MNM/m WIND SHEAR BETWEEM DECK ANMD WALL. :
| |
| |
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@¥S 41971d

‘1’/\{ BAR JOIST
UNDER SIDE\ Z/?65 X15 mm EXPANSION JOINT

OF DECKING \/1 J\ MATERIAL SAME WIDTH
< 14 AS PARTITION
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII;ﬁ_L I NI NIEE RN NI NIEE NI NI NEEE NI NI NINE NI AN
/_~ ;
y —— GROUT FULL
WALL PARTITION" WIDTH OF
5 PARTITION
< ol A f— | 7
M = ——— 15 mm EXPANSION
; e JOINT MATERIAL
130+

STEEL JOIST & CMU PARTITION INTERSECTION

x 15 mm MINIMUM BUT MUST BE INCREASED, IF
NECESSARY, TO EXCEED LIVE LOAD
DEFLECTIONS.
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/—\‘/HER'E WAl I, PROIEZTS AROVE————17

WRAF ARNSIE WITH 15 mm P.E.. 7/
MATERIAI /
- / FIll CAVITIES OF FIRE FARTITIONS /
o mm WITH FIRE STOFFING MATERIAL.
x g 1
D \\ <L, // w5 REGC— e e s
Ao JQIST ~ \
/_ ~ (\ ‘
S\ JoisT
2( 113 mm g BOLTS \\ng/,’ e
& ~ o 15 Tl
,/ \\Il;/;/,/? 2 UL 51X 31X A8
[ 1
[ i
z—x1!‘> mm Cl. . 51X 51X 4.8 X 152_/-@%\ .
2 51y 5iy 3“ SLIDE AI\'CI_E'E \ - <TYP
5 mm EAL 3IDE 2,2 mm Cl.. EA.FACE :88 \ 54 /25 i’
| N N T Er
; .25 X 256 X 2.2 X 50 GUICE ANGIES
- @ 408 mm VERT. % t 2 mm Tl.EA FACE
S1Z mm HORIZL
CHASE PARTITION WITH STRUCTURAL STEEL JOIST
el ~
| FFOR AL SEFSKIC AREAJ’: | (FOR Al SEISMIC AREA
______________ |

/—:|:|_ B1X X 4.8

ANGIE BRASE

15 mm g / WT. WITH = 25 VERT.
[ AT Witk 52 15 g

C?SLMT/ELD\‘ / / x 2|, ANCHOR'S — ]

| / / | . |
|

I o0
. BEAM OR SLAH

5 mm % BOLT

/
ﬁ%//—‘F‘ARTITION SEALANT ANCHQOR INTO

/ 4
JONT |_——DOVETAL
HEAD JOINT
@ PARTITION ™ @ 1200 mm 0.
Il_.tll
ALTERNATE SUPPORT WITH CONCRETE BEAM OR SLAB
I(FCIR ALL SEISMIC AREAS)I TYFOR USE GNLY VHEN FARTITIGN DESISN |

—————————————— Il PRODUCES WG BEISMIC  REQUIREMERTSY |

OR DML PARTITIONS

Nad WA N

FNANTE TN RPEOISNER,  — —— 777 1
| t’l TE _T_’l DESIGNER:

|
| SUPPORT AT TOP OF WALL WHEN DISTANGCE :
| BETWEEN LATERAL SUPPORTS EXCEED 36 "t

X 15 e DEFLECTION CILEARANCE 15 MININMON RUT SHOULD
NGT BE 1LESS THAN LIVE I.DAC CEFLECTION
fF RULF SYSTEM.

2 IFACING TS BE DETERMINEC BY CESIIZNER

]
PLATE c4d2




-
DESIGN NOTE:
CHECK REINFORCEMENT

| i
l AT C%RNERS OVI-;N I IF_BEQ(SI\TT\‘FJTE:___"I
BUILDNG FOR WIND & Tvoe AN
| | AN
| SEISMIC LOADS. | ! éYEEQJkE%Jm !
o ! | ALL LOAD !
| |

BEARING CONSTR.

CONTROL JOINT

NEQFRENE

TYPE "A"

L 51X 51X 6.4 W/ 10 rmm &
TOGGLE BOLTS
B 600 ©.C:

CONTROL J T\

WRAP ANGLE W/ 1,46 kg (#30) FELT

\EXIST, CMU OR CONC. WALL

TYPE "B

4

1.3mm_FORMED STEEL | ——LOW WAL OR NEW WALL

CHANNELS OR STEEL
TUBE, CONT. ATTACH

TO WALL W/ 10 mm g
TOGGLE BOLTS @

600 mm Q.G

HOLE IN TUBE FOR
BOLT ACCESS

/SEALANT.

\

\HIGH WALL DR EXIST. CMU

OR CONCRETE WALL
TYPE "C"

L4

SPECIAL CONTROL JOINT DETAILS

—————— — — e — —

:NOTE TO DESIGNER: I

|
| COORDINATE CMU DETALS TO MEET ARCHITECTURAL AND STRUCTURAL REQUIREMENTS. |
:CMU CAONTRAL JAINT LDCATIONS SHALL BE SHOWN ON THE CONTRACT DRAWINGS. JI

PLATE S43




Y¥S 31Vd

SEE NDTE 11
¥R

|
| T

T T
Sl
By

= il 2
(’ 1 I 1 yd 1 1 V.4 1
L] tom L] ( | I
HAR LINTEL BARS
2% | | | | LINTEL BARS | Nt | |
I | I I I
| | | | | 77— ! ! ! |
! ! [ ! = ! ! s BOITTOM I I I
il s s 7 s i | UM | |||
LyaleoTToM #13 BaTTOM
DR yA h\ HORIIZ. BARS A 2
VERT JAMB BAR
| N T A ARG LA L
ADGITIDNAL
={3 BARS

4 VERT JAM
BARS

Iy |

OPEFE GS BOOmm (R LESS |
DIRE "\[llﬂsh FOR STRUGTLIRAL
& EXTERIOR WALLS AND FOR

TER|
CRENNG NON-STRUCTURAL
PARTITIB?JS.N N

EITHER
ARTITIONS
ALL

QPENINGS WHIGH EXCEED 6Qdrmm BUT
NOTNWDREW'I!-II-IAN 1200mm IN EITHER

DIRECTON FO
& EXTERIOR WALLS.

STRUGTURAL PARTITIGNS

ap

REINFORCED CMU SEISMIC DETAILS

ENINGS
EITH'I!_y DI

REINFORCEMENT AROUND WALL OPENINGS

SEE "REINFORCED SEISMIC CMU NGBTES" ON PLATE S546.

THIS PLATE IS NOT TO SCALE.

o

[ FOUNDATICN DOWELS
5EE NDTE 5

CH EXDEED 1200mm IN
TION FOR STRUCTLRAL
PARTIMONS & EXTERICR WALLS.




CONT. REINF
THRU C.. J

EXTERIOR WALL
INTERSECTION

SEE NOTE 9

CONTROL JJIN

ROOF DIAPHRAM
CONT.

BOND BEAN W/ 2-+1d

T e

N 2 O B O I i s o o

= T
DELETE BOND | L/LINTEL
BEAM WHEN

PIER IS LESS
THAN egemm

[
SOF
bt
-

P M =1 CEFRA I DM S 2
- i, A

T IN WIDTH \] 1-

AEINF.

4 TIES *

P IS P |
1 ] 1 ] [ 4 I- ‘
/i’ IN MORTAR

T T T JOINTS

l l l (IN ALL PIERS

| | | LESB THAN

9Ad mm
| | | IN WIOTH)

G¥sS 41vd

"NORMAL" REI NFL

A FOUNDAT ION

DOWEL -EBEE
NOTE &

-

[

i A

OPENING W/LINTEL

BOND BEAM COMBINATION

TYPICAL CONTROL

JOINT

TYPICAL WALL PIER

TYPICAL REINFORCED CMU SEISMIC DETAILS

SEE "REINFORCED SEISMIC CMU NOTES'" ON PLATE S46.
THIS PLATE IS NOT TG SCALE.




REINFORCED HOLLOW CMU (¢SEISMIC DESIGN CATAGORIES C & D ONLY)

1«

ALL CMU SHALL BE 2 - CELL BLDCK AND HAVE A SPECIFIEC COMPRESSIVE STRENGTH
OF 14 MPa (2,000 psi) ON NET ARE AT 28 DAYS.

2. MINMUM MORTAR COMPRESSIVE STRENGTH - 12.4 MPa (1,800 psi AT 28 DAYS

3. CELLS WHICH CONTAIN REINFORCING STEEL SHALL BE FILLED SOLIDLY WITH 14 MPa
(2,000 p&t) CONCRETE. OR GROUT. INCLUDING BOND BEAMS. LINTELS AND PILASTERS.

4. VERTICAL CELLS TO BE FILLED SHALL HAVE VERTICAL ALIGNMNET SUFFICIENT TO
MAINTAIN A CLEAR UNOBSTRUCTED CONTINUOUS VERTICAL CELL NOT LESS THAN
50 X 75 MM IN PLAN DIMENSIONS.

5. FOUNDATION DOWELS SHALL EXTEND A MINIMUM OF 3@ DIAMETERS INTO THE FOUNDATION
CONCRETE AND 42 DIAMETERS INTO THE MASONRY WALL OR PARTITION. LAPS OR SPLICES
OF REINFORCING STEEL IN MASONRY SHALL BE 602 MM OR 4@ BAR DIAMETERS. WYHICHEVER
1S GREATER. THERE SHALL BE A FOUNDATION DOWEL FOR EACH VERTICAL REINORCING BAR.
EXCEPT AS NOTED FOR JAMB BARS IN NOTE 12.

6. VERTICAL WALL REINFORCIHG SHALL EXTEND CONTINUOUSLY FROM THE TOP OF FOUNDATION
TO EMBED AT LEAST 1580 MM INTO ROOF DIAPHRAGM BOND BEAM, OR TO TOP OF PARAPET
WHEN PARAPET EXITS.

7. AN ADDITIONAL VERTICAL BAR WITH FOUNDATION DOWEL., SAME SIZE AND LENGTH AS THE
NORMAL REINFORCING BAR. SHALL BE PLACED.

A. ON EACH SIDE OF CONTROL JOINTS.
B. AT INTERSECTION OF EXTERIOR WALLS.
C. AT INTERSECTION OF INTERIOR SHEAR WALLS W/EXTERIOR WALLS.

8. ALL INTERIOR STRUCTURAL WALLS (SHEAR AND/OR BEARING) SHALL HAVE INTERMEDIATE
BOND BEAMS LOCATED AT THE SAME LEVELS AS EXTERIOR BOND BEAMS.

9. BOND BEAM REINFORCING STEEL FOR INTERIOR AND EXTERIOR WALLS SHALL BE CONTINUOUS
THROUGHOUT, EXCEPT AT CONTROL AND ISOLATION JOINTS.

A. AT CONTROL JOINTS INTERMEDIATE BOND BEAM REIN-
FORCEMENT SHALL _BE DISCONTINUOUS. REINFOﬁCEME T
IN BOND BEAMS AT FLOOR AND ROOF DIAPHRAGM LEVELS
SHALL BE CONTINUOUS.

B. AT ISOLATION JOINTS ALL BOND BEAM REINFORCING
STEEL SHALL BE CUT.

12. LOCATION AND DETAILS OF CONTROL AND ISOLATION WALL JOINTS SHALL BE AS
DETAILED ON THE DRAYING.

11. BARS AROUND PERIMETER OF OPENINGS SHALL EXTEND NOT LESS THAN 4@ BAR DIAMETERS
OR 60@ MM, WHICHEVER IS LARGER. BEYOUND CORNER OR OPENING. VERTICAL JAM BARS
WILL BE THE SAME SIZE AND NUMBER AS NORMAL VERTICAL REINFORCING. FOUNDATION
DOWELS FOR THESE BARS AROUND OPENINGS ARE ONLY REQUIRED WHEN BAR DEVELOPMENT
LENGTH DOES NOT EXIST BELOW THE OPENING.

12. HORIZONTAL AND VERTICAL REINFORCING SHALL BE ___________

(DESIGNERS SHALL COMPLETE THIS NOTE TO DEFINE WALL REINFORCEMENT
REQUIREMENTS, INCLUDING JOINT REINFORCING. COORDINATE REINFORCING ON
STRUCTURAL AND ARCHITECTURAL DRAWINGS. SEE NOTE TO DESIGNER BELOY.)

NOTE TQ DESIGNER:

MINIMUM AREA OF STEEL AND MAXIMUM SPACING OF BARS SHALL CONFORM WITH

CHAPTER 11 OF FEDERAL EMERGENCY MANAGEMENT AGENCY PUBLICATION 322.

PROVISIOHS FOR SEISMIC REGULATIONS FOR NEW BUILDINGS AND OTHER STRUCTURES.
THE_MINIMUM REINFORCEMENT REQUIRED TO PROVIDE DUCTILE PROPERTIES FOR A SEISMIC
DISTURBANCE MAY NEED TO BE INCREASED TO CARRY BUILDING DESIGN LOADS. THE
DESIGN STRUCTURAL ENGINEER SHALL DESIGN THE TYPICAL WALL SECTION., LINTELS
ABOVE OPENINGSs WALL STIFFINERS AT SIDES OF OPENINGS AND WALL PIERS FOR THE
DEAD, LIVE, WIND AND SEISMIC LOADS ACTING ON THE WALL AND INCREASE THE MINIMUMS
AS REQUIRED TO CARRY THESE LOADS.

PLATE S48




—METAL DECK CR FLCCR

X

LB NFRE S TCPRING
[ Lr MATERIAL
AS REQ'D. T
BOTTOM CHQRD
CF JCIST CR |
GIRDERS . o
|
- L/ ,\y\a -
- | =>\ \ T
5 \ L B1X B1X 4.8

WELD TC JCIST
CR BEAM FLANGE
@ 18CC mm C.C.

|
=1
=

_\_

X 15¢ © 18CC C.C. N
WELD TC 1C mm L | ||

AN
—”L—/rui \— COMT. TRACK
PARALLEL. TO JOISTS AND GIRDERS

x MINIMUM CLEARANCE CF 25 mm IS FCR SLAB CMN GRADE
FLOCCRS CR 156 mm FCR SLPFCRTED CR RIB-MAT SLABS
BUT CLEARAMCE SHCULD MCT BE LESS THAM LIVE LCAD
DEFLECTION CF RCCF CR FLCCR ABCVE,

MOTES: 1. WHEN STUDS EXTEND TC DECK CR FLCCR
T ABCVE, PRCVIDE x MINIMUM CLEARANGE WITH
LATERAL SUPPCRT AT BCTTCM CHCRD.

2. CTHER SUPPCRT DETAILS WHICH PRCVIDE

DEFLECTICN CLEARANCE AND LATERAL
SUPPCRT REGLIREMENTS MAY BE USED,

METAL DECK CR FLCCR—
/\/\\\ —Z/%/%f>ﬂm STCPRING
NN N\/X\ / MATERIAL

AS REQ'D.
AN X/
I Y 1
= ANRYRN =
NN
kS L/_?J\:T | SN NS
4 T~ | 64 X 51X 4.8
N\ X 15C  WELD TC
[ \ BCTTCM CHCRD
i OF JCISTS CR BEAM

| _ID\ FLANGE
— CONT, TRACK

PERPENDICULAR TO JOISTS AND GIRDERS

(When Crouss Wall Support Spacing Exceads 240C mm)
PLATE S47




VAV,

L L UsorroM ororo

xPs Ps (NOT TO EXCEED JOIST
MFG'S RECOMENDATIONS?

(A) BOTTOM CHORD LOADING

AT PANEL POINTS «NOTE:
CONTRACTOR SHALL
PANEL COORDINATE ALL

SUPERIMPOSED LOADS
WITH THE JOIST

MANUF ACTURER
PRIOR TO JOIST
INSTALLATION.

CBOTTOM CHORD

l;’ EXTRA MEMBER REQ'D WHEN P>P;
T

(B) BOTTOM CHORD LOADING
BETWEEN PANEL POQOINTS

xx "R 'S THE TOTAL RESULTANT FORCE ARPPLIED
AT MID-SPAN OF JOIST PANEL. IF "Pr" IS
IN EXCESS OF 225 N, REINFORCE THE
BOTTOM CHORD PER (B) ABOVE. TYP. LOADS
INCLUDE CEILING (+), MECHANICAL EQUIPMENT
AND ELECTRICAL EQUIPMENT AMONG OTHERS.

(+ ) EXAMPLE:
FOR A HANGER SPACING SUPPORTING A ONE SQ.
METER AREA THE CEILINGS ARE CONSIDERED
TO WEIGH 50 kg/sq. meter.
"P; " FOR CEILING = (50kg/m?%)(1.0 m?(9.8N/kg> = 490N

DESIGN EXTRA MEMBER FOR LOAD OF 490-225 = 265N

STEEL JOIST BOTTOM CHORD LOADING DETAIL

PLATE S48




DECK/ JDISTS QR BEAMS

B GA. HANGER WIRES

DESIGN NOTE*
SUSFENDED CEILING 1S SHOWN.
WHERE SUSPENDED CEILING IS
NOT REQUIRED, ATTACH
FURRING (CHANNELS OR STUDS
AS REQ. BY SPAN! DIRECTLY

28 mm RUNNER CHANNELS
) N TO BOTTOM OF JOIST OR BEAMS.

/

GYP. BD. CEILING ——\/ \\FURRING & @ 406 O.C.

MAX,
JOIST SPACING HANGER SPACING FURRINGC SIZE
1220 1220 0.62 THICK 22 LI
1525 1070 0.62 THICK 41 K
1830 915 0.62 THICK 64 E
2135 915 0.62 THICK 64 [C
2440 765 0.62 THCK 92 [
GYPSUM WALLBOARD CEILING
DECK—/ AUXILIARY E ij\Dl-:cK

JOISTS e 1220 mm
0.C. OR LESS

g%niqs /;I: 01253 mm _ 0.C. | JOISTS e MORE THAN
SPACING, WELDED OR 1220 mm O,
BOLTED TO JOIST/—'\\

12 GA. WIRE E12 CA WlREEHANGERS Q E
g%g_sﬁﬁg E!M}_ZZOmm 3 1220 mm @.C. MAX. E.W.

T BAR GRID SYSTEM \& T BAR GRID SYSTEM
ACOUSTICAL TILE CEILING

DECK JOIST HANGER RUNNER E
/ SPACING SIZE SIZE SPACING
T 914 8 GA 38 C.R. 1220
JOIST SPACING 1220 8 GA 328 C.R. 915
1525 & GA. 38 H.R. 915
1830 8 GA. 38 HR, 915
'/RUNNER ‘\‘ 2135 6 GA. 51 H.R. 915
2440 B.F. 64 H.R. 915

CURRING €
SEE SPECS PLASTER CEILNG  B,F,

PLASTER CEILING
SUSPENDED CEILING DETAILS

DESIGN NQTE:
1. WHERE HANGER SYSTEM IS INTERIEAUPTED BY ANY I'I'\iEM (SUCH AS MECH. DUCTS)

C.R., = COLD ROLLED: H.R, = HOT ROLLED

BOLTED FLAT (10 mm @ BOLTS & 25
X 5 mm BAR)

AN "AUXILIARY SUSPENSION SYSTEM MUST BE S
CEILINGS MAY BE HUNG FROM A CONCRETE FLODR OVER METAL FORM
SYSTEM PROVIDED HANGERS ARE PROPERLY DETAILED.

2. SEBMIC DESIGN IS REQUIRED FOR SUSPENDED CEILNG SYSTEMS IN STRUCTURES
WITH SEISMIC DESIGN CATEGORIES OF C AND HIGHER. SEISMIC FORCES ARE
PERSCIRBED IN SECTION 6.2.6 OF FEMA 302.
PLATE S49




\\ BIRDSCREEN
GALV, CURB CAP
/ RUBBER
:KKQT { MOUNTING
N FLASHING

ROOFING
INSULATION

(50 X 100___A1
BLOCKING,
CONT.

Z_
=\
O
O
™N

\/

0'0'0'0'0'0'0'& f

[

e AT
MC 200 X 12.6
(4 SIDES) ROOF

L 102 X 76 X 6.4(4) SDES
NSTEEL

OF OPENING TO SUPPORT
JOIST C AND ROOF DECK, 4 SIDES

T L) 100 mm CANT

ROOF VENT FRAMING - STEEL CONSTRUCTION
N.T.S.

PLATE S350




T _
- \\
( 1
— __ GALV, /
A\ CURR [
\ CAP :
/ RUBBER
T T | MOUNTING
S -3 AL\
 [AROUND ™S 50 X 100 mm
__ ] c BLOCKING (CONT)
} NS L FLASHING
[ I b e —~ROOFING
= . — S B B
4R B ‘;-v :.'q' :r " .'.-f .1;- I d h--. ’ ‘; ":.‘I—’
PR AAK L 47'-»'J-ﬁ =
‘ 2-10 mm & X 160 mm _YM00 \\\400 mm CANT
| BOLTS EA. SIDE—jt=—
| ]
ROOF VENT - CONCRETE CONSTRUCTION

N.T.S.

PLATE S51




CUT EXISTING REINFORCING, BEND CLEAR TO
INSTALL NEW DRAINS ETC,, REPLACE AND

LAP WITH 250 mm NEW REINFORCING TO MATCH
EXISTING REINFORCING STEEL

SLAB

EXISTING CONC /25 mm DEEP SAW CUT

L3 R

Y SN SN

. B

5] = — . Q .

s < . b . LB

.bv « LA '.v- : .9 /
« < « b . e I

.o L b : .9 .
- . v . -

300 MIN,

(AS REQ'DY

EXISTING SLAB REMOVAL & REPLACEMENT

FOR NEW FLOOR DRAIN AND PLUMBING

PLATE S52




GRADE NN
BEAM‘_—\\\\ et 25 mm x 75 mm BRASS
e OR S.S.BOLT

.
a N\~

BENCH MARK DETAIL

THE FOLLOWING NOTE TO BE PLACED ON CONTRACT PLANS:
NOTE:

INSTALL BENCH MARK IN GRADE BEAM APPROX, 150 mm ABOVE
FINISHED GRADE, WHERE SHOWN ON PLAN. AFTER FORMS

ARE STRIPPED, OBTAIN ELEVATIONS AND FURNISH THEM

TO THE CONTRACTING OFFICER, TO THE NEAREST 1/1000

OF A METER.PRIOR TO FINAL BUILDING ACCEPTANCE,

OBTAIN_ AND FURNISH AN ADDITIONAL SET OF BENCH

MARK ELEVATIONS TO THE CONTRACTING OFFICER.

LOCATIONS OF BENCH MARKS ARE SHOWN ON
FOUNDATION PLAN.

DESIGN NOTES:!

B.M. SHALL BE PROVIDED IN AREAS WHERE EXPANSIVE SOIL

CONDITIONS ARE ENCOUNTERED, SUCH AS SAN ANTONIO
("SPECIAL DESIGN" - LOCATIONS).

PROVIDE 3 PER SIDE OF BUILDING, ONE EACH CORNER

AND ONE AT @ OF BUILDING. PROVIDE ADDITIONAL B.M.

TO LIMIT SPACING TO MAX, OF 15 METERS O,C,FOR LONG SIDES,
WHEN BUILDING SIDE/S LONGER THAN 50 METERS. PROVIDE A MINIMUM
OF 3 B.M. ON EACH PROJECTING LEG OF T AND L SHAPED BUILDINGS.

PLATE S53




N
/

WALL INSULATION

AR SPACE

FLASHNG"’“\\\\

WEEP HOLES\

300

SN

Wt \
pgunununmnunununununUnununanunn

Q| =Z 3
% = ’//f?
GROUT — /.. [ T/—PERMETER INSULATION
. s NOTE TO DESIGNER: PROVIDE
e '.'>', ' WHERE REQ'D. (APPLIES TO
LA LA ARMY AND AIR FORCE PRDJECTS.)
S|Z Sl T
M= . . .
NN NN
AN

PERIMETER INSULATION
(RIBBED MAT SLAB GONSTRUCTION)
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FLASHING
WEEP HOLES

T

I

300
MIN.

—VY

o

FURR FOR NEEDED
INSULATION

SEAL WHERE EXPQSED

HNGR\\\ES//émWWWWT///I~'

300
MIN,

T

4~ INSULATION

FOR REINFORCED WALLS

PERIMETER

INSULATION

(SLAB ON GRADE CONSTRUCTION)

FLATE S$S55




220

40
g———

R

TANK SHELL

TOP OF RING SHALL BE LEVEL
WITHIN A TOTAL TOLERANCE

OF 6 mm. GROUT IF NEEDED

TO MIN. DEPTH OF 50 mm OVER
ENTIRE SURFACE.

20 mm CUSHION BUILT UP OF
TAR PAPER AND ASPHALT,

TANK BOTTOM

150

600

SRR

N

00 mm SAND (OIL TREATED?
FILTER CLOTH

SCREEN CAP AND GRAVEL
-50mm DRAINS SPACED 450 O.C.

1

ol ——=*10 TIES © 400X

2-#16 CONTX

4-+16 TOP & BOTTOMx
CONT.

X THESE ARE MIN. VALUES
200 x TO0 BE VERIFIED BY
— a COMPUTATIONS.
FUEL STORAGE TANK

(2 100 000 L)
TYPICAL DETAIL

CONCRETE RING FOUNDATION

PLATE S56




™— 3 #19 BARS

300

AS REQD. [ 300

MMeet—~N N TEEF—~_. — ———— |

IDESIGN NOTES:
|

|
|
IFOUNDATION SHOWN |
I1S THE MIN. REQUIRED |
IMIN. SPILL CONTAINMENT!
|
|
|
|
|

IVOLUME 1S 1187 TANK
\VOLUME
|

|
V- == T

STORAGE TANK

25 mm PREMOLDED
EXP. JT, FILLER

3 %19 BARS — 1

a
a 77777/'77”7
Lo / 3
sz || Y -
ol ! _I',L: ) 1 =5
*13[ZAT 300 O,Cr// \\\\_.3 +19 ||
{fso X 9.5 mm STEEL STRAP
]
o
s 600 450 MIN
> -
<C
/ /
T
77 | | ~ '
< - 25 mm |¢ RQD
/// ///
TURNBUCKLE

ABOVE-GROUND STEEL STORAGE

TANK _FOUNDATION
NORMAL ~ CONDITIONS

PLATE S57




CLEAN, TAMPED EARTH
OR SAND FILL

INERT COMPACTED FILL (SAND OR GRAVEL)
SEE NOTE NO. 1

z
=
FIN GR 3 60 X 9.5 STEEL HOLD DOWN STRAPS AT TANK
K RIBS, 3 MIN ,SPACED EQL-SEE NOTE NO. 2
7////’ 17777777 || ./ 7//// 777777 7//// 77777777 7//// 77777777
~— 300 MIN 300 MIN
L LINE OF
: UNDISTURBED
— — EARTH
B | o . {
SAFE SLOPE e o\ @
- - (SEE NOTE 4) /] ‘ A
— ) - x ng iil._5 ;
— ] =| " C
—_— g TURNBUCKLE . 220 MIN
= = = = = - i H o] . o o S
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APPENDI X B

CHAPTER |V

DESI GN CHECKLI ST - STRUCTURAL

STRUCTURAL. The checklist lists many inportant itens
required for quality structural plans that conply with Corps
of Engineers Criteria. It is not a conprehensive checkli st
of itens to assure that structural plans are conplete.

1. Pier and grade beam schedul es shoul d coincide with
foundati on/fl oor plans, details and other associated data.

2. Foundation, grade beam and sl ab dowels and their spacing
should be identified on plan or by detail.

3. Identify all materials bel ow sl abs-on-grade and ri bbed
mat s i ncludi ng non-expansive fill capillary water barrier
and vapor barrier.

4. Show | ocations and provide details for all construction
joints, weakened plane joints, isolation joints, contraction
joints in slabs-on-grade and ri bbed mats.

5. Structural steel fram ng nenbers shapes, sizes, etc.
shoul d be detailed in accordance with the Al SC Manual of
St eel Construction. For |arge buildings, provide a columm
schedul e as well as any other tables and schedul es that
woul d sinplify the draw ngs.

I V-B-1



6. Critical steel connections should be detailed. |If sinple
steel connections are not detailed, verify that the Engi neer
of Record will approve the structural adequacy of connection
details selected by the steel fabricator and give sufficient
beam reaction informati on on the draw ngs for design of the
connecti on.

7. Provide details for joist seats requirements for sloped
end bearings, details of joist wall penetrations and
identify bearing elevations. Check that the required
strength of top chord extensions and extended ends is
speci fied. Show | oads and di mensi on any special joist
configurations for design of special joists by the joist
manuf act urer on draw ngs.

8. Foundation, floor and roof plans should have a north
arrow and have colum grid |lines that coincide with the
architectural draw ngs.

9. Provide general notes in accordance with the AEI M

10. Show control and expansion joint |locations for CMJ wal |l s
and provide details for them Identify m ninmm bearing
di nensi ons for beans on nasonry.

11. ldentify horizontal and vertical CMJ wall reinforcing on
the details or by table. Verify that the in-wall

stiffeners, adjacent to wall openings and piers between
openi ngs, are structurally adequate for horizontal and
vertical | oads.

12. Provide lintel details and a lintel schedule for |arge
bui | di ngs.

13. ldentify nmetal deck fasteners and their spacing for
fl oor and roof diaphragns.

14. Provide connection details between floor and roof
di aphragns and shear/| oad bearing walls and/or steel
fram ng.

15. Verify that the spacing, depth, thickness and section
nmodul us for |ight gage steel studs and joists for walls,
roof and floors are shown. Verify that the connection of
the wall track to the floor and details of the track at the

| V-B-2



top of the wall are adequate to carry wall horizontal | oads
and/or isolate the stud wall fromthe frane deflection in
accordance with the design assunptions. Verify that the
studs adj acent to openings are adequate to carry hori zontal
wal | | oads. Provide details showi ng stiffeners and bracing
and/ or schedul es showi ng nunber and size for connectors

bet ween |ight gage steel fram ng nenbers and between this
fram ng and the building structural frame are shown.

16. When standing seam netal roofs are used, show the design
wind uplift pressures for the roof on the plans, and detai
sub-purlins and their connection to the building frame as
required for support of the standi ng seam roof.

| V-B-3
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CHAPTER V
MECHANI CAL

1. | NTRODUCTI ON:

1.1 Criteria. These instructions apply to Sout hwestern
Division and District Ofices. All nechanical work shall be
designed in accordance with: The Architect-Engineer's (A-E)
contract; all applicable technical manuals (TM for Army and
AFM for Air Force); Technical Instructions (Tl for Arny)

engi neer technical letters (ETL); Corps of Engineers guide
specifications (CEGS); and these instructions. For mlitary
construction, UFC 1-200-01 “Design: General Building

Requi rements” is the basic technical guidance criterion. For
Air Force construction, Air Force Manuals (AFM, Regul ations
(AFR), and MIlitary Handbooks (M L-HDBK) are the basic
criteria. Any conflict between criteria should be reported to
t he Engi neering Manager. Applicable codes, standards, etc.,
that are not specifically for mlitary design, and that are
listed in specifications are required criteria unless they
conflict with mlitary criteria.

1.2 Metrication. The netric units used are the International
System of Units(Sl) adopted by the U. S. Governnent as
descri bed in Chapter I, paragraphs 3. and 4.2.1.

2. GENERAL CRITERIA

2.1 Design Policy and Gui des:

2.1.1 References:

2.1.1.1 ER 1110-345-100 Design Policy for Mlitary
Construction

2.1.1.2 TI 800-01 Design Criteria

2.1.1.3 Mlitary Handbook (M L-HDBK-1190) Facility Pl anning
and Desi gn Gui de

2.1.1.4 UFC 1-200-01 Design: General Building Requirenments
2.1.1.5 International Building Code (IBC)
2.1.1.6 NFPA 54 National Flue Gas Code



2.1.2 GCeneral: Most major mechanical design criteria are
referenced in this AEIM UFC 1-200-01 is the basic criterion
for mlitary construction. MIlitary Handbook M L-HDBK-1190 is
the basic criterion for Air Force construction. Conply with
all codes, Standards, etc., that are listed in the
specifications or referenced specifically for mlitary design.
Mlitary criteria govern when a conflict occurs with
nonmlitary criteria. Oher sources of criteria include
Engi neering Technical Letters (ETL's) issued by HQUSACE and
the HQ US Air Force, Air Force General Design Guidance and
Design Criteria Letters issued by the Division and
District(s).

2.1.3 Additional criteria may be given to the designer that
is general in nature or applicable to a specific project.
These criteria will be docunmented and becone part of the
proj ect design instructions.

2.1.4 Seismic design and criteria for piping, equipnent and
supports are included in International Building Code and Gui de
specification UFGS 13080. Fire sprinkler systens shall be in
accordance with NFPA 13.

2.1.5 Piping designs for underfloor piping in expansive soils
will be in accordance with ER 1110-345-722.

2.1.6 HVAC designs will consider the effects of elevation in

si zi ng equi pnent and ductwork. Schedul es shall indicate SCFM
or ACFM at el evati on.

2.1.7 Eorce Protection nechanical features will be designed
and provided in accordance with UFC 4-010-01, UFC 4-010-02.

3. DESI GN | NSTRUCTI ONS

3.1 Carefully study the guide specifications applicable to
the project prior to starting final design to ensure that al
stated requirenments and references are coordi nat ed.

3.2 Use ASHRAE standard nechani cal synbols in the preparation
of all mechanical drawi ngs. See Chapter VIII for drafting
standards. The A-E should obtain standard CADD synbol s and
abbreviations fromthe District responsible for the design.

For standardi zed control designs use the standard synbol s
provi ded. Additional synbols contained in ML-STD-17B and
ASHRAE Handbook of Fundanmentals is to be used if necessary
synbol s are not shown in the above docunents.



3.3 On standard plans, do not change synbols to conformto
paragraph 3.2; however, change plunbing fixture "P"
designations as required to neet HQUSACE requirements for
handi capped criteria.

3.4 Design Tenperatures and Conditions:

3.4.1 Heating:
3.4.1.1 CQutside Conditions:

3.4.1.1.1 Standard Designs (Plans)-- CQutside design
tenperature used for Standard Desi gns have three design

t enperature ranges defined; -29°C to -18°C ,-18°C to -6.5°C, or
-6.5°C and above

(-20°F to O°F, O°F to +20°F, or +20°F and above). The designer
w |l select the appropriate tenperature range and | oads based
on the local site conditions.

3.4.1.1.2 Oiginal (New) and Site Adapt Designs-- The
out si de design tenperatures for Army and Air Force designs are
listed in TM 5-785 (AFM 88-29) unless otherw se instructed.
Refer to USACE TI 800-01, TI 810-10, and M L-HDBK-1190 for
desi gn paraneters.

3.4.1.2 1Inside Conditions:

3.4.1.2.1 Oiginal Designs - New or Site Adapt projects for
both Army and Air Force: 1) 20°C (68°F) for administrative
areas, 2) 13°C (55°) for working/warehouse areas and 3) 4.5°C
(40°F) for unoccupied areas requiring freeze protection.
Criteria include TI 810-10, USACE TI 800-01, and M L- HDBK-
1190.

3.4.1.2.2 Special Projects - Projects such as Hospitals, wll
be designed in accordance with DOD 4270.1-M (Arny) and M L-
HDBK 1191 (Air Force), and other special criteria provided by
the User. Design criteria of other special projects will be
based on Design gui des and gui dance provi ded by the user.

3.4.1.3 Load Factors -- Heat gain and | oss cal cul ati ons may
be increased up to 10% to account for unanticipated or
undefi ned | oads or changes in space usage. Increase boiler

and heating coil capacity by 15% for normal pickup. Where the
control systemutilizes a night setback strategy, the

equi pnment capacity may be increased by 30% if justified by
the | oad cal culations. Ignore internal and solar |loads in

cal cul ations for sizing of heating equipnment. Include forced



and natural ventilation. \Were pipes exceed 30 neters in
| ength, calculate piping |losses and add to the boil er
capacity.

3.4.2 Ar-conditioning and Evaporative Cooling:

3.4.2.1 CQutside design tenperatures--Engi neering Weat her
Data, a Joint Services Manual, (i.e., TM 5-785, Arny and AFM
88-29, Air Force) is the source of design conditions unless

ot herwi se directed. For design of evaporative cooling system
see Appendix D. For specific design criteria refer to USACE
TI 800-01, TI 810-10, and M L-HDBK 1190 for Air Force

pr oj ect s.

3.4.2.2 Inside Design tenperatures are 25.5°C, D.B. (78°, D.B.)
and 50 percent Relative Hum dity, for mechanical cooling and
26.5°C (80°F) for evaporative cooling or as instructed for each
i ndi vi dual project.

3.4.2.3 Load Factors-- Increase room heat gain cal cul ati ons
up to 10% to account for unanticipated or undefined | oads or
changes in space usage. Cooling equiprment size may be

i ncreased (not to exceed 10% to conpensate for "pick up"”

| oads due to set forward control design strategies if
justified in the cooling |oad cal culations. |[Include forced
and natural ventilation |oads in HVAC | oad cal cul ations. Size
and arrange cooling equipnent and cooling coils to satisfy
calculated |l atent as well as total cooling |loads. Avoid the
over sizing of cooling equipment to prevent short cycling and
resul tant reduction of noisture renoval

3.4.2.4 Special Designs: The design Anmbient conditions for
Critical Facilities (i.e., Conputer and el ectronics systens,
etc.) will be based on the 1% Dry bulb and 1% Mean Coi nci dent
Wet bulb for cooling. Loads for hum d areas (for exanple Fort
Polk, La.) will be based on the 2-1/2 % dry bulb and 5% wet
bul b. See the USACE TI 800-01, ML-HDBK 1190, and ETL 1110- 3-
455 for Hum d Area definition and criteri a.

3.4.2.5 Oher Design Criteria: Design criteria are al so

i ncluded in various Technical Instructions Technical Mnuals,
ASHRAE Handbooks, Engi neering Technical Letters, NFPA, CEGS,
Proj ect Books, Southwestern Division Nunbered Criteria
Letters, and special instructions for individual projects.

3.5 Project Plans:

3.5.1 Avoid designing around a particular nmanufacturer's
equi pnent. Assure the availability of equipnent to suit the



desi gn by selecting the products of fhree or npre

Qutline an equi pmrent footprint (and el evation)
on project plans that will allow all three manufacturers
equi prent to fit within the space allotted. See Appendix A for
an Equi pnent Sel ection data formto be included in the Design
Anal ysis. Do not use manufacturer’s nanme on contract
dr awi ngs.

3.5.2 Scales and lettering for all project plans will be in
accordance with the district CADD Manual and be | egible and
easily read when reduced to half-size plans. Provide a

m ni mum of 1:50 scal e plans and sections of all congested
mechani cal systens including HVAC ductwork, air handling
units, plunmbing in mechanical roons, mechanical/electrica
equi pmrent mezzanines, toilets, kitchen areas, etc., (other
special areas will be included). Use double lIine ductwork on
drawi ngs prepared for final and corrected final contract

desi gns.

3.5.3 Mechanical floor plans: Do not show all nechani cal
systenms on one floor plan. Exceptions require witten approval
fromthe District. Provide Separate sheets for plunbing,
heating and air-conditioning, sprinkler systens, etc. Develop
pl ans, elevations and sections sufficiently to show
contractors how to install nmechanical itens and ensure that
maj or equi pnent, piping and ductwork, do not interfere with
structural menbers and el ectrical equipnment. Conceal or furr-
in all ductwork and piping for housing, recreational, school,
adm ni strative, and nedical facilities. Provide exposed
ductwork and piping in equipnment, boiler, utility, storage,
and other roons of this nature. Provide access panels for
fire danpers, valves, traps and air vents. Closely coordinate
t he design and | ocation of piping and ductwork with
architectural, structural and electrical design to elimnate
interference and hold furring-in to a mnimum |In accordance
with NEC, insure that water piping is not |ocated over
transforners, panel board or other electrical equipment. Were
electrical itens are shown in hazardous areas requiring
appropriately rated electrical equipnent, add note on

nmechani cal drawi ngs: "All equipnment in this area shall be
(insert appropriate electrical rating) as shown on El ectrical
Drawi ngs. " Indicate by nmeans of dashed |lines the scal ed

outline of all space dedicated to electrical panels and
swi t chgear in nmechani cal equi pnent and boiler roonms to
elimnate the possibility of equipnment interference. In
accordance with NEC, do not install piping, ductwork or

equi pment in or above dedi cated spaces. Check three or nore
equi pmrent manufacturers to determ ne the maxi num wei ght and



di nensi ons of the equi pment. Coordinate the equi pment wei ghts
with the structural design. The |ayout of nechani cal
equi prent shall reflect a clear access path of 1 nmeter w de by

2 neters high, or greater, to all mmjor equipnent. Provide
dashed lines on the plans to reflect required nmaintenance
space for coil, tube and filter renpval and mmi ntenance space

as recommended by the equi pment manufacturer. Base the

mai nt enance space on the conposite equi pnent footprint to
accommodat e t he greatest dimension of the manufacturers.

M nim ze the use of overhead mechani cal equi pnent or other
overhead itens requiring periodic adjustnent but where used
coordi nate met hod of access with the user and identify on
drawi ngs. To enhance mmintainability of mechanical equi pnent
and preserve roof integrity and longevity the use of roof
nmount ed equi pnment is to be mnimzed. Coordinate the |ocation
of ceiling diffuses, grilles, and registers with electrical
and architectural design and includes in the reflected ceiling
pl an.

3.5.4 Drawing Organi zation: |In general organize the work by
grouping the follow ng design el enments on the draw ngs.

3.5.4.1 Denmolition sheets with separate | egends.

3.5.4.2 Legends, general notes and related material.

3.5.4.3 Plunbing floor plans, schedul es and specific notes.
3.5.4.4 Plunbing riser diagrans, isonmetric diagrans.
3.5.4.5 Plunbing details.

3.5.4.6 HVAC schedul es.

3.5.4.7 HVAC floor plans.

3.5.4.8 HVAC el evations, sections and design specific
details, mechanical room floor plans.

3.5.4.9 General HVAC details, standard details such as coi

pi ping details, boiler piping details, wall and floor piping
penetrations, etc.

3.5.4.10 Sequence of controls, schematics, |adder diagrans.

3.5.4.11 Fire protection plan(s) and details.



3.5.5 Eor buildings where future expansion is contenplated,
run piping, ducts, etc., where there will be a m ni num of
future revisions.

3.5.6 Prelimnpary Plans including Project Definition (A~

' ' ' (10 to
35% desi gn conpletion). Show heating, ventilation, air-
condi ti oni ng, plunbing, sprinkler systens, and special itens
such as el evators and hoi sts equi pnment | ocations and space
requi renments on the plans. Al so, include Governnent
furni shed equi pment consisting of kitchen and/or nmedical
equi prent, flight sinulators, etc. Show space for mmintenance
such as tube bundl e removal. Show single-line | ayouts of
ducts. Provide conpl eted equi pnment schedul es on the plans.
Sanmpl es of schedul es are shown in Appendi x B.

3.5.7 Plunbing, Fixtures and Drains: Make provisions for
handi capped in accordance with the Americans Wth Disabilities
Act unl ess otherwi se directed. See USACE Tl 800-01 for Arny
and M L-HDBK-1190 for Air Force projects.

3.5.7.1 On the nmechanical plans show all interior piping run
to a point 1.5 neters fromthe building. Piping outside the
1.5 meters line is included in Chapter Il, Civil, and shown on

Uility Plans. Show sufficient riser diagrans to clarify the
| ayout. Size pipe per the National Standard Pl unmbi ng Code.
The | ocation of plunbing fixtures is normally the function of
the Architect. Show plunbing fixture "P" Number as shown in
Gui de Specifications.

3.5.7.2 Electrical Water Cooler (EWC) shall be of wall-hung
type and conformto ARl 1010, with the type and size shown on
t he plans as necessary.

3.5.7.3 Provide floor drains as required by TWMb-810-5 for
Army and AFM 88-8 for Air Force projects. In utility and
boi |l er roons, provide floor drains or a covered trench | eading
to a drain sunp, to keep above floor drain lines to a m ni num

In UOPH s / UEPH s provide a floor drain in the laundry room

Do not provide floor drains in toilets with | ess than three
wat er closets. Locate toilet drains under stall partitions
and shower (dressing areas) drains in front of showers except
for private showers.

3.5.7.4 Do not provide floor drains for Hangar areas of nmjor
hangars, shelters, or docks used as a closed wash rack. Sl ope
floors 1 vertical to 150 horizontal to a steel grate-covered
trench drain just inside of the door. Detailed instructions



will be provided as needed.

3.5.7.5 Provide all buildings with a m ni mum of two outside
wal | hydrants or yard hydrants in accordance with TM 5-810-
5/ AFM 88-8. Where conceal nent of hydrant and piping is

requi red but not feasible, use yard hydrants.

3.5.7.6 Coat and wap all underground air piping. For

i ndustrial uses provide standard wei ght black steel pipe with
mal | eable iron fittings. Intake piping to air conpressors
shal |l be nonmetallic or corrosion resistant.

3.5.7.7 Chrone plate all exposed piping in Air Force and Arny
kitchen scullery areas. Mke every effort to keep piping out
of kitchen nmopping area.

3.5.7.8 Show stop valves on the drawings for all equi pment
supply and return connections for normal naintenance and
repl acenment.

3.5.7.9 Vent donmestic dryers with 100mm (4-inch) ducts and
commercial dryers with 200mm (8-inch) ducts. For a dryer,
duct runs of more than 3 nmeters or with nore than two el bows
and duct rises of nore than 2 neters requires the use of
suppl enment al powered exhaust to provide sufficient duct
velocity to nmove the |lint exhausted by the dryer. Equip

sl eeves through the wall with hood and back-draft danper
constructed of alum num or stainless steel.

3.5.7.10 Provide reduced pressure backfl ow preventer to
isolate all potential point sources of toxic chem cals. Mount
t he backfl ow preventer in an accessible | ocation in accordance
with the National Standard Pl unbi ng Code.

3.5.7.11 Roof drainage rainfall intensity rate and duration
frequency guidance is in Chapter Il of these Engi neering

| nstructions. Use 15-m nute peak and see the Nati onal

St andard Pl unbi ng Code for drainage cal cul ati ons.

3.5.8 FEire Protection: ML-HDBK-1008B is the basic design
standard with AFFF systens designed to Air Force ETL 90-10 and
Arnmy ETL 1110-3-411.

3.5.8.1 Original designs require the services of a qualified
fire protection engineer. Requirenments are detailed in

Sout hwestern Division Nunbered Criteria Letters Part XI,
Chapter 1, Letters 1-28, 1-29, and 1-30.



3.5.8.2 Hand fire extinguishers are furnished by the
installation.

3.5.8.3 Designh requirenents:

3.5.8.3.1 Total Design; Provide a separate plan for the fire
protection sprinkler systemincluding one section through the
sprinkled area. Show on the plans the avail able water supply
GPM and pressure, riser |locations, area classification design
densities, seismc requirenments, type sprinkler heads, and

ot her appropriate items. Obtain water flow test data fromthe
Base Civil Engi neer or DEH.  Show on the plans the total
pressure (include the pressure drop through the backfl ow
preventer, as high as 100 kPa) of the sprinkler system and
show on the plans the total water demand of the sprinkler
system (i ncludi ng hose streamrequirenments). Conpare the flow
test data to the water requirenents to determ ne the supply
pi pe size and the need for fire punps and water storage. Size
under ground pi pe. Provide conplete calculations in the

Proj ect Engi neering and Project Definition submttal.

3.5.8.3.2 Performance design; |In nost cases performance
designs are no longer allowed by the Air Force commands. Do
not provide a performance design unl ess approved by the Air

Force. |f performance design is allowed, do not show

spri nkl er heads or branch piping on the plans unless
specifically requested. |Indicate on plans the avail able water
fl ow and residual pressure and the static pressure of the
mai n. I ndicate area classification, design densities, seismc

requi renment, type sprinkler heads, and riser |ocations.
Provide a separate plan for the fire protection systemwth a
m ni mum of one section through the sprinkled area. Conpare the
flow test data to the water requirenments to determ ne the
supply pipe size and the need for fire punps and water

storage. Size the underground pipe. Provide calculations in
the concept submttal. For Project Definition submttals
provi de cal cul ati ons showi ng whether or not a fire punp is
needed.

3.5.8.3.3 Coordinate all fire alarm signaling devices
required to provide a fully integrated fire alarm protection
system

3.5.8.3.4 Backflow preventers. For Air Force and Arny

desi gns, provide backfl ow prevention in accordance with

Nati onal Standard Pl unbi ng Code.

3.5.8.4 Provide fire danpers as required by NFPA 90A. In
addition provide fire danpers in 1-hour fire rated encl osures



for shafts stairs, elevators, etc., heater/boiler rooms wth
flanes, and storage areas containing conmbustible storage.
Show all required fire danpers and access doors on the plans.

3.5.9 Heating:

3.5.9.1 Size boilers for ind
Technical letters, TI 810-10
Force).

i vidual plants per Engi neer
(Army) and ML HDBK 1190 (Air

3.5.9.2 Hot-water systens: Use two-pipe reversed return
systenms whenever practicable. Pitch pipe up in the direction
of flow where possible. Show pipe pitch and air vents at high
poi nts on draw ngs. Design piping system w thout pockets to
prevent the accunul ation of air and keep venting to a m ni mum
nunmber of high points. Provide sectionalizing valves for
sinplified maintenance.

3.5.9.3 Provide automatic air relief valves at all high
points in piping systens.

3.5.9.4 In buildings heated by radiation, state m ni mum

hei ght of radiator bottom cover. Coordinate height with
installation of electrical outlets to prevent any
interference. Where necessary to clear electrical
receptacles, install fin-tube radiators with the bottom of
radi at or cover 400nm above the floor, space permtting.
Coordi nate heater space requirements with architectural when
radi ation heating is installed in toilet roons. In quarters,
of fices, adm nistrative and recreation buildings, equip hot
water fin-tube radiators with solid front, slotted, sloping
top covers. Provide thernostatic control of radiation heaters.

3.5.9.5 1In runs of pipe 15 nmeters and | onger or where
required in shorter runs, indicate on project plans the

| ocation of all anchors, bends, |aps and expansion | oops to
provi de for pipe expansion.

3.5.9.6 Load factors for sizing steamtraps are as foll ows:

Mai n drips

Pipe coils in still air

Pi pe coils subnmerged in water
Unit heaters, blast coils, etc.
H W Generators, kettles, etc.
Aut ocl aves, sterilizers

OabhrwWbhoww

3.5.9.7 Discharge nultiple boilers induced draft fans into a
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conmon breeching or flue.

3.5.9.8 Provide controls for individual building condensate
punping units with the storage tank. Provide controls for
boil er feed punps with the boiler. Provide adequate receiver
st orage capacity.

3.5.9.9 For building pipe tunnel design, include details on
pl ans showi ng proper support of piping. Mninumsizes of a
tunnel to be 1.200 neters wide by 1.5 nmeters clear height.
Comply with UFGS, AFR 88-44, Air Force and Arny ETL's for
Under ground heat distribution systems. Force Protection
requi renents shall be net.

3.5.9.10 Indicate by note on the heating schedul es or plans
the entering air tenperature, system pressure, entering and
| eavi ng hot water tenperature, nmounting hei ght and/ or other
information. The above is required to enable contractors to
make proper selection of radiation heaters, unit heaters,
heating coils and ot her equi pnent.

3.5.9.11 Controls for heating systens: See paragraph 3.5.14.7
3.5.10 Euels:

3.5.10.1 Fuels used for cooking at individual installation
are covered by special instruction for each project.

3.5.10.2 For Arny, select space heating fuels per AR 420-49,
HQUSACE Tl 800-01, and SWD Criteria Letters.

3.5.10.3 Fuel selection for Air Force is to be in accordance
with specific project data, and M L-HDBK 1190, and Air Force
ETL' s.

3.5.10.4 Do not use electric resistance heating for confort
applications unless justified by life cycle cost anal ysis.

3.5.11 PBoiler. Utility and Equipnent Roons:

3.5.11.1 Ensure that the floor plan includes adequate space
(i ncludi ng headroom and mai nt enance) for mechani cal and

el ectrical equi pment regardl ess of any mechani cal space
requirenents identified in programm ng docunments. This nust
be carefully checked on standard designs. Ensure that
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Arrange pipe connections to coils and equi pnent contai ning

t ube bundl es (converters, hot water generators, water
chillers, etc.) to allow pulling coil or tube bundles wthout
di sassenbling piping. Separate boiler and heater roons from
refrigeration equi pment as required by codes. In other cases
provi de an econonic analysis to determne if installing fuel
fired equipment in a boiler/heater room segregated from ot her
equi pment is cost effective based on roomceiling and fire
danper savi ngs.

3.5.11.2 Provide all fuel fired boiler/heater roons with
fixed conbustion air |ouvers per requirenments of NFPA 54. Do
not | ocate louvers in boiler roomdoors, preferably |ocate
high on a wall. Investigate the need for conbustion air
heating to prevent freeze-ups. Were utility or equi pnent
rooms are small and heat produci ng equi pnent such as
conpressors, hot water converters, hot water generators, steam
pressure reducing stations, etc., can cause high tenperatures
and possi ble damage to electric equipnment in the room provide
a wal |l -nounted supply fan with a nmotorized intake | ouver.

Si ze ventilation equipnent for Army and Air Force for the
greater of 20 air changes per hour or 5.5°C (10°) rise for
sunmer and 10 air changes per hour for winter. Arrange supply
fan and | ouver to prevent short-circuiting, and control fan by
a wide differential thernpstat set to operate fan and

nmot ori zed | ouver when room tenperature exceeds 32°C (90°F). Do
not use the supply fan to supply conbustion air.

3.5.12 Chimmeys and Gas Flues:

3.5.12.1 Design Chi meys, stacks and flues on Arny projects
per TI 810-10, TM 5-810-6 and NFPA 54. Design Air Force
projects per AFM 88-8/1, AFM 88-8/5, and NFPA 54.

3.5.12.2 Provide guyed steel stacks at Anmmunition Depots for
al | expl osives operations buildings and auxiliary buil dings
within explosives restricted areas, and all buildings within
5km of anmmunition denmplition sites.

3.5.12.3 \Where |l adders for chimeys or stacks are consi dered
necessary, equip |adders over 9 neters in length with a basket
guard or with | adder clinbers' safety device.

3.5.12.4 Obtain stack height and size for |oad requirenments
from Techni cal Manual and NFPA.

3.5.12.5 Locate stacks as conveniently as possible,
regardl ess of |ocation shown on definitive draw ngs.



3.5.12.6 Provide boilers and furnaces 300, 000 watts
(1, 000,000 BTUs) and larger and snaller plants with height
restrictions, with steel stub stacks and i nduced draft fans.

3.5.13 Ventilation:

3.5.13.1 For designs use the nost stringent of ASHRAE 62- 89,
USACE Tl 800-01 for Arny, ML-HDBK 1190 for Air Force.

3.5.13.2 Toilet roons require nechanical ventilation. Do not
recirculate toilet roomair. Provide large toilet and | ocker
roonms with mechanical ventilation.

3.5.13.3 Provide an exhaust fan in |laundry room of
dormtories, barracks, and BOQ s. Provide |laundry
(Laundromat) for Arny with thernostatically controlled fan and
| ouver. Size two-speed fans to provide 20 air changes/ hour
sunmmer and 10-air changes/ hour w nter.

3.5.13.4 To mnimze roof penetrations wall nount exhaust
fans shoul d be used where possi bl e.

3.5.13.5 Design kitchen exhaust hoods per NFPA 96.

3.5.13.6 Design all ventilation systenms per NFPA Panphl et
Nurmbers 90A, 90B, 91, and 96, as applicable.

3.5.13.7 The mninmumventilation rates for Arny refrigerant
conpressor roons for wal k-in and reach-in refrigerators shal
be:

3.5.13.7.1 Air cool ed condensing unit with integral
condensers, 400 L/s (800 CFM of air per 750 watts
(horsepower) naneplate rating, plus liter per second (CFM
required for other equipnent.

3.5.13.7.2 Water cool ed condensers or renote air cool ed
condensers, 40 L/s (80 CFM of air per 750 watts
(horsepower) nanmepl ate rating, plus liter per second (CFM
required for other equipnent.

3.5.14 Air-conditioning.

3.5.14.1 Design per Engineering Manuals, ASHRAE Handbooks,
Engi neering Technical Letters, NFPA, UFGS engi neering notes,
proj ect book and special instructions for individual projects.
Armmy criteria are also per the USACE TI 800-01. Air Force
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criteria are also per ML HDBK 1190. Foll ow | atest gui dance
regar di ng CFCs.

3.5.14.2 Design all air-conditioning per NFPA Panphl et
Numbers 90A, 90B, and 101.

3.5.14.3 For Arny designs do not use corridors as a supply,
return, or exhaust air plenumregardless of the type of
occupancy. Corridors may be used as return plenumin rehab
desi gns where no feasible space is available to install return
ducts. For Air Force designs corridors nmay continue to be
used as return air plenum for air-conditioning systenms but
must be equi pped with fire detectors of type and | ocation as
indicated in ML-HDBK 1190 and AF ETL's.

3.5.14.4 Air Force conmputer facility s designs are per
specific design-instructions and ML-HDBK 1190, as applicable.

3.5.14.5 For occupancy diversity factors in quarters refer to
USACE Tl 800-01 for Arny and M L-HDBK 1190 for Air Force.

Al so, refer to the Engineering Instructions for type of
quarters.

3.5.14.6 In general, standby air-conditioning units are not
al l owed and require a request for waiver of criteria. Refer
to USACE TI 800-01 for Arny, ML-HDBK 1190 for Air Force, and
Design Guide for U S. Arnmy Reserve Centers. Economc
justification is required whether or not a waiver is
necessary.

3.5.14.7 Provide HVAC control sequences, schematics and

| adder control diagranms on draw ngs and coordi nate with
specifications. Air Force designs are per ETL 83-1, 83-1
change 1, or TI 810-11 and CEGS 15950 (HVAC Control Systens,
Single Loop digital controls (SLDC) and other systens as
directed by command see Air Force projects below). Arny
desi gns are per UFGS 15950 and Tl 810-11. Deviations to this
must follow options for ARMY PROJIECTS bel ow. Options and
necessary procedures for HVAC Controls packages foll ow.

3.5.14.7.1 Air Force Projects

3.5.14.7.1.1 Installation desires HVAC controls to be Direct
Digital Controls (DDC) and tied into the existing energy
Monitoring Control System (EMCS) in the future.

3.5.14.7.1.1.1 Option 1. User mnmust request a waiver through
their command and receive authority for sole source
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procurenent of control equipnent.

3.5.14.7.1.1.2 Option 2. Provide controls design using the
SLDC systemwith a contractor’s option to provide a DDC system
manuf actured by the supplier of the base w de EMCS system

3.5.14.7.1.1.3 Option 3. I f the user can provide the nane
of at least three (3) manufacturers who have DDC systens that
have successfully interfaced with the base wi de system then

specify these three manufacturers.

3.5.14.7.1.1.4 Option 4. |If the installation has a nulti-
year procurement contract for DDC HVAC control hardware and
software. The DDC hardware and software woul d then be
governnment furnished by the installation to the construction
contractor.

3.5.14.7.1.2 Installation desires DDC controls, but does have
a known requirement for tying into a base EMCS. Conpetitive
procurenent for DDC controls under this circunstance needs
only to be requested by the installation.

3.5.14.7.2 Arny Projects

3.5.14.7.2.1 Instal lation desires HVAC controls to be DDC and
be tied into the existing EMCS in the future. Options are the
sane as those for Air Force options 1 through 4, above.
3.5.14.7.2.2 Instal lation desires HVAC controls, but does have
a known requirement for tying into a base EMCS. A wai ver nust
be obtai ned per CESWD Nunmbered Criteria Letter V, 1-189.

3.5.14.7.3 Contract docunents for HVAC control systens

3.5.14.7.3.1 Single Loop Digital Controls

3.5.14.7.3.1.1. Select Control Drawi ngs from TI 810-11
3.5.14.7.3.1.2 Use CFGS 15950 for Control Specifications
3.5.14.7.3.1.3 Future tie-in to EMCS

3.5.14.7.3.1.3.1 Include EMCS Buil ding Prep Specification,
CEGS 13814

3.5.14.7.3.1.3.2 Provide Input-Qutput (1-0O summary for all
items other than those shown on the SLDC control draw ngs.
Clarify this by adding the following note to the bottom of the
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| -O Summary: “All 1-0O points indicated on the HVAC control
drawi ngs shown to be ‘available to the EMCS shall be wired to
the data term nal cabinet (DTC).”

3.5.14.7.3.2 Direct Digital control

3.5.14.7.3.2.1 Control Draw ngs: DDC draw ngs (devel oped by
Savannah District) are avail able through the District

Engi neeri ng Manager. These draw ngs have the sane logic as
those in TI 810-11.

3.5.14.7.3.2.2 Use CFGS 15951 (Direct Digital Controls for
HVAC Systens) for Control Specifications

3.5.14.7.3.2.3 Future tie-in to EMCS/ UMCS

3.5.14.7.3.2.3.1 A DICis required if other than HVAC I -0
points are included (e.g. electric, gas, and water neter, etc

3.5.14.7.3.2.3.2 Use of Building Prep specification is
required for specifying DTC, wiring to other than HVAC sensors
and controls, pulse initiators for netering, etc.

3.5.14.7.3.2.4 Contractor option for SLDC or single

manuf acturer of DDC system conpatible with installation’s EMCS
System (For Air Force Option 2, above). Note use of this
option shall be fully coordinated with the installation
personnel responsible for controls maintenance. |If this
option is selected it will be fully docunented in the 35%

desi gn analysis (points of contact, nanme and nodel of base

w de EMCS system etc.) and general note on the HVAC draw ngs
stating to see specifications for option of DDC in |ieu of
SLDC.

3.5.14.7.3.2.4.1 Control draw ngs: SLDC package for each
system shal |l be provided.

3.5.14.7.3.2.4.2 Specifications: Use Section 15950 and add
the follow ng after paragraph 1.2 GENERAL REQUI REMENTS:

“1.2.1 OPTION TO SINGLE LOOP DI G TAL CONTROLS: In lieu of

single | oop digital controllers (SLDC) the contractor shal

have the option of providing Direct Digital Controls (DDC)

t hat are manufactured by (include name of EMCS manufacturer)

and is capable of fully communicating with the (nmodel and/or

nunber) base wi de Energy Mnitoring and Control System (EMCS).
If the DDC option is chosen, the follow ng conditions apply:

V- 16



1.2.1.1 All submttals shall nmeet those specified herein with
t he exception of the controller. The DDC hardware substituted
for the SLDC shall be the nobst current nodel avail able at the
time of contract award, which will function properly when
connected to the specified EMCS system A newer version of

t he DDC hardware can be provided, if the necessary hardware
and software to make the interface with the existing base w de
EMCS is al so provided.

1.2.1.2 Al hardware (sensors, wring, danmpers, etc.) shal
nmeet the requirenments herein specified.

1.2.1.3 All Control sequences shall be provided as specified
or shown on the draw ngs. Commi ssioni ng procedures shall be
foll owed as specified with references to SLDC substituted with
DDC. Control point setpoints indicted on the drawi ngs shall be
capabl e of being changed by the operator at the field control
panel, or a device (i.e. lap top conputer) shall be provided
as part of this contract to make changes to the set points
prior to connection to the base wi de EMCS system

1.2.1.4 Connection to the base wi de EMCS shall be capabl e of
bei ng nade froma single location. All points specified or
shown to be connected to the EMCS shall also be wired to this
single | ocation”

3.5.14.7.3.2.4.3 Specification 13814 (EMCS Buil ding Prep):
Repl ace paragraph 1.2.1 with the foll ow ng:

“The contractor shall provide all services, material, and

equi pment necessary to prepare the control systemto interface
with the base EMCS when the Single Loop Digital Controls
specified in Section 15950 is selected by the Contractor.

When the Direct Digital Control System option is selected (see
section 15950 paragraph 1.2.1), the requirenments of this
section shall be met, except for the data term nal cabinet,

whi ch shall be replaced by an interface for connection to the
exi sting EMCS. The Contractor shall denonstrate that al

poi nts, indicated on the drawi ngs and required by the
specifications, are capable of comrunicating with the base
EMCS. ”

3.5.14.8 Provide an air flow schematic on the draw ngs
showi ng a conpl ete breakdown of the air distribution system
including outside air, air supplied to the space(s), zone air
fl ows and exhausted air. Uilize synbols for fans, danpers,
di ffuses, etc.
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3.5.15 Mechanical Egquipnent Noise Control. Design to conply
with the requirenents of SWD criteria letter V 1-186, (Design
Requirements to Control Noise Generated by Mechani cal

Equi pnrent) and TM 5-805- 4/ AFM 88- 37.

3.5.16 Euel Supply:
3.5.16.1 Gas Piping Systens:

3.5.16.1.1 Provide gas neters.

3.5.16.1.2 Unless otherw se instructed, provide each buil ding
with an outdoor gas regulator with an automatic cutoff.

| ndi cate on the project plans the normal inlet and outl et
pressures, gas capacity and pressure setting of a full
capacity relief valve. Provide an insulating coupling. Refer
to CFGS.

3.5.16.1.3 Show gas piping on plunbing plans and desi gned per
TM 5-810-6 (Army), AFM 88-8, Chapter 5 (Air Force), and NFPA
No. 54.

3.5.16.1.4 L.P. gas systemshall conply with NFPA and state
codes.

3.5.16.1.5 Divide gas piping design work shown on draw ngs
between site utilities plan and mechanical floor plan per the
di vision of work in specification sections: Gas Distribution
and Gas Pi ping.

3.5.16.2 Fuel GI. Provide flow neters per criteria.
3.5.17 Refrigeration. Design refrigeration systens per the
| at est Gui de Specifications, ARl and ASHRAE St andards, design

gui des, M L-HDBK 1190 for Air Force and TM 5-810-3 and the
USACE TI 800-01 for Arnmy.

3.5.18 Steam and High Tenperature Water Systens:

3.5.18.1 Design systenms per Tl 8/ O 10 for Army Projects and
M L- HDBK 1190 for Air Force and | atest UFGS and ETLs.

3.5.18.2 Design systenms wherever possible with expansion
| oops, bends and offsets instead of expansion joints to reduce
mai nt enance and el i m nate manhol es on underground |i nes.

3.5.18.3 Read guide specifications notes before initiating
desi gn of underground steam distribution systens.
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3.5.18.4 Show the |ocation of existing utilities. Elimnate
interference with new services, buildings, roads, etc.

3.5.18.5 Specifications for underground conduits require the
contractor to provide a detailed design |ayout prepared by the
system supplier. Therefore, show only | ocation and size of

pi pe, anchors, expansion |oops, Z-bends and L-bends on the
desi gn dr aw ngs. Al so, provide the calculated mllinmeters of
expansion in each direction at 90-degree bends and | egs of

| oops so that the contractor can provide sufficient space for
expansi on.

3.5.18.6 Provide profiles for all underground distribution
systenms showi ng m ni mum cover of conduits under ditches, roads
and railroads for protection from heavy traffic, etc.

3.5.19 FEood Service Equipnent:

3.5.19.1 Show all hood, water, sewer, air, gas, and steam
connections for food service equipnent. |Insure those floor
drains to service ice chests, refrigerators, cold pans, steam
kettles and simlar itens are provided. Allow space on

drawi ngs to show all connections. Piping will be located in
crawl spaces under kitchen area unless directed otherw se.
Coordi nate equi prent and utility connection size with the
architectural equipnent |ist.

3.5.19.2 Use the District's |atest Food Service Equi pment
CGui de Specification.

3.5.20 Medical Facilijties:

3.5.20.1 Design Air Force facilities per ML-HDBK 1191 and as
ot herwi se directed by the command.

3.5.20.2 Design Arny facilities per ML-HDBK 1191 and DOD
4270.1-M or as ot herw se directed.

3.5.20.3 HQUSACE wi |l provide special instructions for
sel ecting and specifying kitchen equi pment, medi cal equi pnent
and government furnished equi pnent.

3.5.20.4 Provide water softening where required by TM 5-813-3
and M L-HDBK 1190. Pipe soft water to all sterilizers and

ot her medi cal equi pnent requiring cold water, and to entire
hot - wat er system
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3.5.20.5 Size the utility services to all equipnent.

3.5.20.6 Do _not supply steam from boilers that could be
chemcally treated to equi pment using direct steam such as
sterilizers, humdifiers and food service equi pnent.

3.5.21 Design sewer and water treatnent plants and sewer |ift
stations per criteria provided for each project and per
appl i cabl e Techni cal Manual .

3.5.22 Solar Design:

3.5.22.1 Inside and outside design conditions are the sane as
noted in the paragraphs on Heating above.

3.5.21.2 Weather data is provided by "Input Data for Sol ar
Systens"” dated Novenmber 1978 and prepared by the Departnent of
Energy and the National Oceanic and At nospheric

Adm ni stration, or as otherwise identified by ETL's.

3.5.22.3 Econom c analysis is per applicable ETL's. Use
generic studies or SOLFEASE whenever possible. For additional
information the A-E should request fromthe COE supervising
district a Generic Active Solar Feasibility Study for the
Continental United States and conputer program users manual
for the Econom ¢ Anal ysis Conputer Program On Life Cycle Costs
In Design by Linda K Lawie and Dwi ght A. Beranek.

3.5.22.4 Design solar per Engineering Manual s, ASHRAE
Handbook of Fundanmental s, ASHRAE 93-77, ASHRAE 94-77, DOE
Facilities Solar Design Handbook, Design of Solar Heating and
Cooling Systens (CERL TR-E-139) by Construction Engi neering
Research Laboratory, special engineering instructions and
ETL' s.

3.5.22.5 Do not use safety factors in calculations or for
Si zi ng equi pnent.

3.5.22.6 Provide a solar panel efficiency curve based on net
square feet of panel on the contract draw ng.

3.5.22.7 Freeze Protection/ Reduction of Freeze Damage. Design

shall limt damage due to freezing tenperatures by use of heat
tape, antifreeze m xtures, etc.

3.5.23 Energy Mnitoring and Control Systens:
3.5.23.1 Design per TI 811-12, guide specifications, cost



estimati ng gui delines, and any special requirenents issued by
conmand for Air Force projects.

3.5.23.2 Coordination with the District's EMCS Techni cal
Coordi nator is mandatory and nust be through the COE technical
manager .

3.5.23.3 Coordinate the expansion of an existing EMCS for
either single or multiple buildings, with the district and the
base EMCS Techni cal Coordi nator prior to Concept/Early
Prelimnary submttal.

3.5.23.4 Procurenent regul ations require the connection to a
central EMCS/ UMCS systemto be by a standal one-negoti at ed
contract.

3.5.24

Systens. Design requirenments for these systenms are included
in Guide Specification UFGS-11140 (Fueling System Service
Station Type) and include double wall tanks and pi ping,
coatings, and cathodic protection, |eak detection systens,
etc. Ot her underground petrol eum product containers al so
require the above features. See the plates in the Structural
chapter for underground tank foundation/buoyancy requirenents.

3.5.25 Ductwork: The Air Supply and Distribution guide
specification note for sheet netal ductwork requires the
pressure classification, including points of changes in
pressure classification, to be noted on the drawi ngs for duct
systenms (supply & return) per SMACNA. Indicate pressure
classification for each 250Pa (1-inch).

4. ENERGY AND ECONOM C STUDI ES:

4.1 Econom c Studi es:

4.1.1

for Army and Air Force designs: general design studies,
extraordi nary energy saving studies, solar studies, and energy
conservation investnent Program (ECIP) studies.

4.1.2 Basic requirenents for geperal design studies are
included within TM 5-802-1 and the USACE TI 800-01. Specia
requi rements for extraordinary energy saving, solar, and ECI P
studi es are established by statute or executive order.

4.1.3 Basic criteria and standards requiring Arny and A I
Eorce econom c studies are contained in regulations entitled
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"Econom ¢ Anal ysis and Program Eval uati on for Resource
Managenent ," AR 11-28 and AFR 178-1, respectively.

4.1.4 gSupplenental criteria/standards. and guidance are
provided in TM 5-802-1, USACE TI 800-01, Tl 810-10, ML HDBK
1190, Air Force general design guidance, applicable Arny and
Air Force ETLs, and USARC Desi gn Gui dance.

4.1.5 ' i di Ml
i is published by the Fort Worth District. This
document is avail abl e upon request.

4.1.6 TIwo conputer prograns devel oped by the Construction
Engi neeri ng Research Laboratory (CERL) incorporating current
econom ¢ net hodol ogy are avail able for purchase and use by
anyone perform ng Governnent work. Life Cycle Cost in Design
(LCCI D) and Sol ar Feasibility (SOLFEAS) can be ordered
directly from CERL (phone 1-800-Ul-BLAST). LCCID describes
the input required for a conmputer econom c anal ysis of any of
t he studi es described above. SOLFEAS describes the input data
required for a conputer analysis of the performance of a

typi cal active solar assist systemand the econom c
feasibility of the system The ECOLIF, SOLRLIF, and SI ZNCSI
Prograns are no | onger being updated with the current regional
fuel escalation rates or prices. |f these prograns are used,
t he regi onal data nmust be updated. Sources of supply for
copi es of conputer anal ysis prograns may be obtained fromthe
CCE techni cal manager.

O
Eorce/Arny nethodology requirenents. Before making an
econom ¢ anal ysis using industry prograns, proprietary
prograns, or manual methods, approval of the econoni c anal ysis
met hodol ogy nust be obtained fromthe district.

4.1.8 EFuel Costs: Life cycle cost analyses for specific
projects shall include input of current actual energy costs

fromthe particular Air Force Base or Arny installation.
4.2 Energy Studies:

4.2.1 Requirenents for epnergy studies are per the USACE TI
800-01, ML-HDBK 1190 respectively for Army and Air Force and
per ETLs and general design guidance.

4.2.2 Note that energy studies are related to, buf entirely
different from general design econonmc studies. Energy



studi es are conducted after the general design studies,
require separate and distinct annual energy consunption
estimtes, and may dictate extraordi nary energy saving
econom ¢ analysis of a different set of alternatives.

4.3 Alternative Systens:

4.3.1 The designer shall submt the follow ng recommendations
for approval by the Districts within 10 working days after the
predesi gn conference (or Pre-Project Definition or Project

Engi neering conference) or after award of the Architect-

Engi neer contract or design build contract, whichever is
earlier:

4.3.1.1 Proposed alternatives for building, equipnent,
systens, and conponent itens which will be eval uated.

Eval uate a m ni nrum of three applicable HVAC alternatives or
provide justification of study for fewer systens for approval.

4.3.1.2 A description of the software/ nmethods/systens that
will be used to performthe energy studies.

4.3.1.3 The extent to which previous energy studies wll be
used to satisfy study requirenents.

4.4 Ceneral Design Studies, Energy Studies: Use a technical
engi neering report format in the presentation of the study.
The report shall be a standal one docunment witten for an

audi ence that is unfamliar with the project plans,
specifications and design analysis. The m ninmumreport shal
cont ai n:

4.4.1 A discussion of what was studied and why it was
s[ udi ed.

4.4.2 A discussion of calculation nethods including, al
i nput data, nethod of cal cul ation, and out put.

4.4.3

recommendations. I nclude tabulated results of vari ous
alternati ves.

4.4.4 Calculations included in an appendix. Document any

conputer calcul ations as required by the SWD AEIM for design
anal ysi s.

4.4.5 Report forpat shall generally be as follows:



Summary

I nt roducti on
Concl usi ons
Recomrendat i ons

Text (Main Body of Report including results)

o 0o B~ W N P

Appendi ces

i Led bui | di ket ch showi o

4.7 A sanple (previous) report (if avail able) nmay be
obtai ned fromthe COE Techni cal Manager for guidance in
preparing the study reports.

T ST ST T N
i i
o o o o o o o

5. DESI GN ANALYSI S:

5.1 Project Definition (Air Force), Project Engineering
(Army), and Concept (Arny) submttals (10 to 35% desi gn) shal
contain information as defined by followi ng Chapter |X, Part

V. Address_geperal paraneters, functional and technical

' for the systens proposed and/or eval uated.
Provi de bl ock heating and air-conditioning | oads, quantity of
pl umbi ng fi xtures, adequacy of water, gas and sewer
connections, ventilation system capacities, donestic hot water
requi rements, and characteristics of other systens to enable
the reviewer to have a clear understanding of all work.

5.2 Final Submttal shall include calculations and be
conplete and contain informati on as defined by Chapter 1X,
Part V. Provide manual bl ock heating and cooling | oad

cal culations to confirmthe hour by hour conputer run. The
manual bl ock | oad cal cul ati ons can be run on the conputer but
nmust be based on the manual nethod. Provide a narrative in

t he design analysis giving the percentage difference between
t he manual bl ock | oad cal culation and the equival ent conputer
run cal cul ation and justification for the differences.

5.3 Medical facility design analysis submttal requirenments
are per DOD 4270.1M for Arny and AFR 88-50 for Air Force.

5.4 Special Projects are per specific instructions or as
i ndi cat ed above if special instructions are not furnished.
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6. MECHANI CAL CHECKLI ST - Reference Appendix C for a
checklist of recurring deficiencies. Mechanical Design/ Review
checklists should be requested fromthe district.
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APPENDI X A
CHAPTER V

EQUI PMENT SELECTI ON DATA SHEET
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EQUI PMENT SELECTI ON
CONTRACT SCHEDULE EQUI PMENT NAME AND | . D.

REQUI RED CAPACI TY

1. MANUFACTURER/ ADDRESS/ PERSON CONTACTED/ PHONE NUMBER

MODEL NO. CAPACI TY

SIZE L wW H V\EI GHT

SERVI CE CLEARANCE: | TEM L W H
REMARKS

2.  MANUFACTURER/ ADDRESS/ PERSON CONTACTED/ PHONE NUMBER

MODEL NO. CAPACI TY

SIZE L W H V\E| GHT

SERVI CE CLEARANCE: | TEM L W H
REMARKS

3.  MANUFACTURER/ ADDRESS/ PERSON CONTACTED/ PHONE NUMBER

MODEL NO. CAPACI TY

SIZE L W H V\E| GHT

SERVI CE CLEARANCE: | TEM L W H
REMARKS

4. MANUFACTURER/ ADDRESS/ PERSON CONTACTED/ PHONE NUMBER

MODEL NO. CAPACI TY
SIZE L W H V\E| GHT
SERVI CE CLEARANCE: | TEM L W H
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REMARKS
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APPENDI X B
CHAPTER V

| NDEX OF MECHANI CAL SCHEDULES/ DETAI LS

Plate No. Schedul e/ Detail
ML Al R HANDLI NG UNI T SCHEDULE
EVAPORATI VE COOLER SCHEDULE
MR WARM Al R FURNACE SCHEDULE
GAS FI RED MAKE- UP AIR UNI T SCHEDULE
M3 FAN SCHEDULE
FAN SOUND POWER LEVELS
M4 PUMP SCHEDULE
VB HOT WATER BO LER SCHEDULE
DUCT HEATER SCHEDULE
HOT WATER H & V UNI T SCHEDULE
GAS FIRED H &V UNI T SCHEDULE
VB GAS FlI RED WALL HEATER SCHEDULE
CONVECTOR SCHEDULE
GAS FI RED UNI T HEATER SCHEDULE
M7 PACKAGED Al R COOLED CHI LLER SCHEDULE
VB WATER COOLED CHI LLER SCHEDULE
MO COOLI NG TONER SCHEDULE
Al R COOLED CONDENSER SCHEDULE
Al R COOLED CONDENSI NG UNI T SCHEDULE
MLO REFRI GERANT COVMPRESSOR SCHEDULE
ML1 PLUMBI NG FI XTURE SCHEDULE
ML2 Al R COMPRESSOR SYSTEM SCHEDULE
ML3 Al R HANDLI NG UNI T CO L PI PI NG
ML4 HOT WATER UNI T HEATER DETAI L
ML5 DOVESTI C WATER HEATER PI PI NG SCHEMATI C
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AIR HANDLING UNIT SCHEDULE
SYMBOL AHU-1 MZ-1
TOTAL AIR L/S
E OUTSIDE AIR L/&
[T
EXTERNAL S.P. Pa
COIL AIR L/a
ENTERING AIR D.B. *C
= ENTERING AIR W.B. *C
=
o SENSIBLE W
g
: COIL TOTAL W
[
3 COIL L/s @ P,O0. KPa
MAX CQOIL FACE VEL mvs
CHILLED WATER TEMP °¢
= COIL AIR L/&
S
o ENTERING AIR D.B. *¢
=z
= H.W. ¢OIL CAP. W
o
T coIL L/ e P,D. KPa
FILTER TYPE
MIN FAN W
ELECTRICAL
REMARKS ZONE - L/&
AIR_HANDLING UNIT SCHEDULE
EVAPORATIVE COOLER SCHEDULE
. -P. ELECTRICAL PUMP
SYMBOL L/& EXT. S-P REMARKS
Fa W VOLT/PH L/8¢ | VDLT/PH
EC-1

EVAPORATIVE COOLER SCHEDULE

PLATE M1




WARM AIR FURNACE SCHEDULE

SYMBOL

WAF —1

TOTAL AIR L/s

EXTERNAL S.P. Pua

FAN

MIN FAN W

FAN ELECTRICAL

COIL AIR L/s

ENTERING AIR D.B. °C

ENTERING AIR W-B. °C

SENSIBLE LOAD W

DX COILING

TOTAL LDAD W

MIN SEER SEE SPECIFICATIONS

COND UNIT kW

COND UNIT ELECTRICAL

MIN OUTRPUT W

ENTERING AIR D.B. °C

FURNACE

MIN A.F.U-E-

FUEL TYPE

FILTER TYPE

REMARKS
WARM AIR FURNACE SCHEDULE
GAS FIRED MAKE-UP AIR UNIT SCHEDULE
<yMEDL DUEFUT FUEL TE;:L ST.PZ?ES. . ELECTiEiﬂ;PH REMARKS
LUHGM—1

GAS FIRED MAKE-UP AR UNIT SCHEDULE

PLATE M2




FAN SCHEDULE

svgoL A7 F1o¥ | Type MAxm/z.v. EXT 5P| o WELECTHvIr;ﬁI__/PH REMARKS
EF 1
FAN SCHEDULE
FAN SOUND POWER LEVELS (db RE 107" WATT)
FAN DCTAVE BAND CENTER FREQLENCY Hz
SYMBOL | DESCRIPTION

B3

125

250

500

1000

2000

4000

8000

FAN SOUND POWER LEVELS

PLATE M3




PUMP SCHEDULE

ELECTRICAL
symsoL | service | TEOW | HEAD REMARKS
L/¢ | kPa | w | VOLT/PH

BCP — BOILER WATER CIRCULATING FUMF

CP — CONDENSER WATER PUMP

CHP — CHILLED/HOT WATER PUMP

CWP — CHILLED WATER PUMP

DCP — DOMESTIC HOT WATER CIRCULATING PUMP
HWP — HEATING WATER PUMP

DOM — DOMESTIC COLD WATER PUMP

PUMP SCHEDULE

PLATE M4




HOT WATER BOILER SCHEDULE
SYMBOL GHOSS\EUTPUT U?ESQTEEG EEEEfTiEE FUEL REMARKS
B—1
HOT WATER BOILER SCHEDULE
DUCT HEATER SCHEDULE
CAPACITY| TOTAL |ENT. AIR|ENT- WTR| COIL L/
SYMBOL W AIR L/8|D.B- °C| TEMP °C |e P.D- k?o REMARKS
DH—1

DUCT HEATER SCHEDULE

HOT WATER HEATING & VENTILATING UNIT SCHEDULE

SYMBOL W

CAPACITY

LCUIL L/S
P.D. KPy

TOTAL

OUTSIOE AIR L/a

AIR L/a MIN

MAX

EXT. S.P.
Pa

ELECTRICAL

)

VOLT/PH

REMARKS

HVW—1

HOT WATER HEATING & VENTILATING UNIT SCHEDULE

GAS FIRED HEATING & VENTILATING UNIT SCHEDULE

SYMBOL W

INPUT

FUEL

TATAL
L/s

OUTSIDE AIR L/8

EXT. S.P-

MIN

MAX

Pa

ELECTRICAL

W

VALT/PH

REMARKS

HVG—1

GAS FIRED HEATING & VENTILATING UNIT SCHEDULE

PLATE M5




GAS FIRED WALL HEATER SCHEDULE

SYMEDL INPUT AIR FLOW ELECTRICAL FEMARKS
W L/8 W VAL T/PH
GFWH—1
GAS FIRED WALL HEATER SCHEDULE
CONVECTOR SCHEDULE
CAPACITY| FLOW | ENT. AIR|ENT. WTR
SYMBOL TYPE v e | TEMR eC | TENP *C REMARKS
CONV—1
CONVECTOR SCHEDULE
GAS FIRED UNIT HEATER SCHEDULE
SYMBOL INPUT AIR FLOW FLECTRICAL REMARKS
w L/s W VOLT/PH
GFUH—1

GAS FIRED UNIT HEATER SCHEDULE

PLATE M6




PACKAGED AIR COOLED CHILLER SCHEDULE

SYMBOL FACCH-1
CAPACITY kW

CHW FLOW L/s

WATER TEMP OUT <C

MAX EVAF F.D-. kP&

EVAF FOULING FACTOR 0.00025

AMBIENT TEMP <C

COND FAN W

MIN. COF

MIN. IPLV

ELECTRICAL

REMARKS

PACKAGED AR COOLED CHILLER SCHEDULE

PLATE M7




WATER

COOLED CHILLER SCHEDULE

SYMBOL

WCCH-1

CAPACITY kW

CHW FLOW L/s

EVAP LWT °C

MAX EVAP P.D. kPg

EVAP FOULING FACTOR

0.00025

CONDENSING TEMP =C

CAOND WATER FLOW L/s

CAOND EWT =C

MAX COND P. C. kPa

COND FOULING FACTOR

MIN-. COP

MIN. IPLV

ELECTRICAL

REMARKS

WATER

COOLED CHILLER SCHEDULE

PLATE M8




COOLING TAWER SCHEDULE

SYMBIL AMBIENT WATER TEMP °C COND. WTR ELECTRICAL REMARKS
W.B- °C| 1IN ouT L/s W VOLT/PH
CT-1
COOLING TOWER SCHEDULE
AIR COOLED CONDENSER SCHEDULE
NET REFRIG. TEMPERATURE “C ELECTRICAL
S™MBOL | EFFECT W [SUCTION|AMBIENT|CONDENSING| W | vOLT/PH REMARKS
ACC—1
AIR COOLED CONDENSER SCHEDULE
AIR COOLED CDNDENSING UNIT SCHEDULE
NET REFRIG. | AMB- AIR | SAT. SUC ELECTRICAL
STMBOL | “ErrEcT W | TEMP <C | TEMP "¢ | ¢y OLT/PH REMARKS
ACCU-1

AR COOLED CONDENSING UNIT SCHEDULE

PLATE M9




REFRIGERANT COMPRESSOR SCHEDULE

SYMBOL RC—1

CAPACITY W

SUCTION TEMP °C

CONDENSING TEMP °C

ELECTRICAL

CAPACITY REDUCTIUN

REMARKS

REFRIGERANT COMPRESSOR SCHEDULE

PLATE Mig@




(Sizas in ™M)

PLUMBING FIXTURE SCHEDULE

COLD HOT REMARKS

S YMBAL DESCRIPTION WATER | wATER | VENT | WASTE (SEE SPECS FOR SUPPORTS)
P—1 WATER CLOSET 25 - 50 100

WATER CLOSET
P2 HAND ICAPPED 25 - 50 100
P-3 LURI[NAL 20 - 32 a0
P-5 LAVATORY 15 15 32 32
LAVATORY

P—g JRVATORY 15 15 32 32
P—-8 SERVIGE SINK 15 15 40 Bo
P-13 SHAWER 14 15 - A0

ELECTRIC WATER 0.008 L/& STD. ARI RATING

P-15 COOLER 15 - 3z 32 TYPE PB-A-W

PLUMBING FIXTURE SCHEDULE

PLATE M11




AIR COUMPRESSUOR SYSTEM SCHEDULE

AC—1

TYPE

NUMBER OF STAGES

RATED AIR DELIVERY:

—FLOW (L/s) AT

—OFERATING PRESS (kPQ)

MAX. OPERATING PRESSURE
(kPa)

SAFETY VALVE SETTING
(kPa)

INLET CONDITIONS:

—TEMPERATURE (°C)

—PRESSURE (KPa?

WATT

ELECTRICAL
(VOLTS/PHASE )

AFTER CODLER TYPE

RECEIVING TANK: RT-1

—CAPACITY (L)

—NOMINAL SIZE
(DIA. HEIGHT IN ffn)

WORKING PRESSURE

DRYING LNIT: bU-1

—TYPE

—ELECTRICAL
(VOLTS/PHASE)

NOTES:

AR COMPRESSOR SYSTEM SCHEDULE

DESIGN _NOTES:
I R &ﬂﬁ%*&%ﬁ%ﬁ&ﬁm i
W!

Q.Dmlﬂ\ﬂmm ECTION FOR PERODIC H P TIO A NITROOEN
BOTILE POR LINE PU ON CONTROL AR

3 SS0R INLET MHMWELEGTMWUDEM PRESSURE. LOS9 CF
Elrrmc-ﬁrl.

4. rﬁnﬁnTunlnnlWEAHER¢um£Reltujtunuausnﬁsﬂu:NmE
SURCE OF COCLANT ANDI FLOW

4 MM OF 6THGES ON Amm«m COMPRESION DIFECILY AFFECTE HOREE

& F DURLEX ARE \E WITH mm
NRIES & P! DURLEX LINIT WITH EAG-I m‘ﬁ
THE FUOW | \TEL.

PLATE M12




AR VENT (20mm GATE
VALVE WITH CAP); TYP. SEE NOTE NO. 1
THERMOMETER WITH SEP- 1 REDUCER (TYP.)
ARABLE SOCKET (TYP.)— § BALL VALVE
o

COIL AR VENT (UP TO 40mm)
GATE VALVE
E0Omm & QVER):
*\km\{ TYP,
'w

VALVE W/PLUG
HOT WATER OR

COOLING COIL
CHWR & HWR
Hﬂm PIPING
yd \cm\/s & HWS
W PIPING
- PRESSURE GAUGE
W/GATE VALVE (TYP.)
20mm COIL DR

VALVE W/HOSE SEE NOTE 2

COUPLING J

20mm DRAIN W/GATE NOTE:

VALVE & HOSE COUPLING 1. WHERE 3-WAY MODULATING VALVES

ARE REQUIRED, PROVIDE ADDITIONAL
PIPING & ACCESSORIES AS SHOWN.

2. OFF SET UNION CONNECTIONS TO
ALLOW COIL REMOVAL.

AIR HANDLING UNIT COIL PIPING
SINGLE COIL CONNECTION

j NOT TO SCALE

PLATE M13




9&
~

BALANCING VALVE________l
GAUGE COCK (TYP.)————%

MANUAL AIR VENT—>=

HWS

UNION (TYP. )—&\/

DRAIN VALVE W/
?————CATE VALVE (TYP.)

HOSE ADAPTOR———=
HOT WATER UNIT HEATER DETAIL

j NOT TO SCALE

PLATE M14




DOMESTIC HOT WATER — KM

CIRCULATING PUMP
THERMOSTATIC ——xmm — KM
MIXING VALVE. ——*mm
SET AT 38°C

H.W. SUPPLYT — iC)
TEMPERATLRE —| b )
VACUUM 4 = /’Dﬂ | | Kr=-"20
RELIEF Fre—d| |“f A HX—= 0
VAL VE—] Qﬁg( * *
&‘"‘<) v i V\\ STRAINER
V]
% 1 Qﬁ\\ GATE VALVE
= ﬁJEL?'?? HOSE COUPL ING
T DOMESTIC
© WATER
- M —— HEATER NOTE: % INDICATES PIPE SIZES.
__*mm DWH—1
DIRT I§
LEC—= —<C <—DRAIN, PROVIDE FULL PORT
/ \ BALL VALVE WITH HOSE CONNECTION

DOMESTIC WATER HEATER
PIPING SCHEMATIC

'/// NOT TO SCALE

KEYED NOTES:

(D TEMP. AND PRESSURE RELIEF VALVE W/FULL SIZE
DISCHARGE ROUTE TGO FLOOR DRAIN.

@ COLD WATER SUPPLY
S HOT WATER RETURN
@ 38°C HOT WATER

® 45°C HOT WATER TO KITCHEN SINK

* % NOTE TO DESIGNER
PRUVIDE EXPANSION TANK [LF
CHECK VALVE IS USED

PLATE M15




APPENDI X C
CHAPTER V
RECURRI NG DEFI Cl ENCY CHECKLI ST
1. Must include piping, ductwork, and exhaust fan
cal cul ations in Design Analysis.
2. Must ventilation electrical closets in hospitals.

3. Use electrical resistance heating only where all owed by
criteria.

4. The narrative portion of design analysis nust be conplete
(design solution, system descriptions, etc., included).

5. Must identify drinking water coolers as to size or type.
6. Roof wal kways nust be provided for equi pnent.

7. Must provide fixed conmbustion |ouvers for equipnent
roons.

8. Fire danper locations shown and any details coordinated
with specifications.

9. Must show fire protection (sprinkler hazard)
requi renents.

10. Where Steam Hum difiers are used, together with steamto-
st eam generators specifications must be provided.

11. Include information on drawings to allow contractor to
provi de optional hydraulic design of fire protection system
where contractor design is allowed by the installation.

12. Identify all existing equi pnent on rehabs and al
gover nment furnished equi pment.

13. Must include seism c design when calculating "U" factor
and equi pment support.

14. Do not discharge a showerhead toward the shower door
(openi ng) .

V-C-1



15. Check | ocation of nmechanical equipnment, ductwork,
grilles, registers, etc., for interference with electrical,
structural, and architectural features.

16. Coordi nate equi pnent schedul es between pl ans, design
anal ysi s, and, where needed, with specifications.

17. Show cl eanouts on drawi ngs in accessible |ocations and
desi gnate as floor or wall cleanout.

18. Pl unbi ng waste, vents, and water piping |ocations shall
agree on all plans and be coordinated with architectural and
structural. Particularly check for water closets over beans.

19. Provide wall hydrants around the outside of the building.
Locate per criteria.

20. I n areas where expansive soil conditions exist, conply
with expansive soil criteria.

21. Piping to equipnment requiring coil or tube pulling shal
be arranged to permt nmintenance. Ensure adequate mechani cal
room cl ear ances.

22. Assure proper routing of water |ines and ductwork around
el ectrical equi pment such as panels, transfornmers, etc.

23. Verify adequate mai ntenance access and mmi nt enance space
for equi pnent.

24, Conply with the SWD criteria letter (V 1-186) on noi se.

25. Provide conmplete mechanical |egends to identify all
pi pi ng, HVAC equi pnent, fixtures, etc.
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APPENDI X D
CHAPTER V
EVAPORATI VE COCLI NG SYSTEM DESI GN CRI TERI A

1. Evaporative Cooling. Use the following data as a basis

for cal cul ati ons:

a. Tenperature Differential.

(1) Assune an efficiency of 80% (per specification
requirement) for single stage cooler except in case of special
air washers. Use nultistage coolers when economcally
justified. Use special air washers of 90% efficiency when
econom cal ly justified.

(2) Allowable Tenperature Rise.

(a) For Air Force Installations: Allowable
tenperature rise is based on criteria in AFR 88-15.

(b) For Arny use 27°C (80°F) as the target for the
roomleaving air tenperature except that the tenperature rise
is to be not less than 4°C (7°F) where outdoor design wet bulb
is 21°C (70°) or less; but 3°C (6°) rise nmay be enpl oyed on
| ocati ons where the wet bulb is over 21°C (70°F) .

(c) OQutside design: 2 1/2% wet bulb col um.
b. Controls. Provide control systens consistent with

technical and functional requirements in combination with
energy conservation policies.

2. Equipnent.
a. Provide winterizing danpers on the discharge of

each evaporative cooler.

b. Provide bleed-off provisions for the circulating
wat er .

3. Design Analysis. The design analysis shall include

evaporative cooling calculations. The submttal shall clearly
show t he design outside and inside dry bul b, wet bulb, and

V-D-1



percentage relative humdity, and walls, glass, ceiling,
occupants and |ighting sensible heat gains for the space to be
cool ed. Calculations may be perforned manually or with a
conmput er program
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ELECTRI CAL
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CHAPTER VI
ELECTRI CAL
1. GENERAL:

1.1 Criteria. All electrical work shall be designed in
accordance with: the Architect-Engineer's (A-E) contract;

all applicable technical manuals (TM for Arny and AFM for
Air Force); engineer technical letters (ETL); Unified
Facilities guide specifications (UFGS); and these
instructions. For MIlitary construction, UFC 1-200-01
“Design: General Building Requirements” and Tl 800-01
"Design Criteria"” is the basic criterion. For Air Force
construction, Air Force Manuals (AFM, Regul ations (AFR),
and MIlitary Handbooks (M L-HDBK) are the basic criteria.
Any conflict between criteria should be reported.

Appl i cabl e codes, standards, etc., that are not specifically
for mlitary design, and that are listed in specifications
are required criteria and shall be conplied with except
where mlitary criteria conflict with the codes, etc. In
this case, mlitary criteria will govern. All official USACE
engi neering regulations, circulars, manuals, and ot her
docunents are avail able form “Publications of the
Headquarters, United States Army Corps of Engi neers”
internet site @http://ww.usace.arny. ml/inet/usace-docs.
Design criteria is also available fromHuntsville

Engi neering and Support Center — “Techinfo” internet site @
http://wwv. hnd. usace. arny. m | /techi nfo/index.asp.

1.2 References: Industry Codes and Standards

1.2.1 Ameri can national Standards Institute (ANSI)

1.2.2 Ameri can Society for Testing and Materials
(ASTM

1.2.3 Ameri can Wbod- Preservers’ Associ ati on ( AWPA)

1.2. 4 Unified Facilities Guide Specifications (UFGS)

1.2.5 Institute of Electrical and El ectronic Engi neers
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(| EEE)

. 6

7

. 8

.9

I nsul at ed Cabl e Engi neering Associ ati on (1 CEA)
Nat i onal Electrical Manufacturers Associ ation
( NEMA)
Nati onal Fire Protection Association (NFPA)
.8.1 NFPA 70, National Electrical Code, 1999.
. 8.2 NFPA 101, Life Safety Code, 1997.
Rural Utilities Services (RUS)
.10 Underwriters Laboratories (UL)
.11 | nternational Building Code (1BC) 2000

Ref er ences: Governnment Criteria

1.2

1997.

Arny Regul ati ons

AR 385-64, U. S. Arny Explosives Safety Program 1
2000.

DA Engi neeri ng Regul ati on

ER 1110-345-700 Design Analysis, Draw ngs and
Speci fications, 30 May 1997.

Department of Arny Panphlets

DA PAM 385-64, Ammunition and Expl osive Safety
St andar ds.

Ml itary Handbooks (M L-HDBK)

M L- HDBK- 1008 C, Fire Protection for Facilities
Engi neeri ng, Design, and Construction, 10 Jun.

1.3.4.2.1 ML-HDBK-1012/3 (1), Telecommunications Prem ses

Di stributi on Pl anni ng, Desi gn,and Esti mati ng, 01
Nov. 1999.
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.5 Technical Instructions (TI)

.5.1 TI 800-01, Design Cuide, Corps of Engineers, Jyly

1998.

.5.2 TI 809-04, Seismic Design for Buildings, 31 Dec.
1998.

.5.3 TI 811-16, or ElI 16E500, Lighting Desi gn, 20 Feb.
1997

. 6 Trai ni ng Manual s

.6.1 TM5-811-1/ Air Force AF JMAN 32-1080, Electric
Power Supply and Di stri buti on, 28 Feb. 1995.

.6.2 TM5-811-2 / Air Force AFM 88-9, Chapter 2,
El ectrical Design, Interior Electrical
System (Incl. Cl1). 1 Sep 1983.

.6.3 TM5-811-3 / Fir Force AFM 88-9, Chapter 3,
El ectrical Design: Li ghti ng and Static
El ectricity Protection, 29 Mar. 1985.

.6.4 TM5-811-5, Arny Aviation Lighting, 13 Dec. 1991

.6.5 TM 5-811-6, Electric Power Plant Supply, 20 Jan.
1984.

.6.6 TM 5-811-7, Electrical Design, Cathodic
Pr ot ecti on,
22 Apr. 1985.

\‘

Engi neering Technical Letters (ETL)

. 7.2 TL 1110-3-394, Aircraft Characteristics for
Ai rfield-Heliport Design and Eval uation, 27 Sep.
1991.

.7.3 TL 1110-3-403, El ectrical Power Systens for
Nonl i near Loads, 30 Jun. 1989.

.7.4 TL 1110-3-412, Transforner Applicati on Gui dance,
20
Oct. 1989.
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1.3.7.5 TL 1110-3-430, Design of US Arny Airfield Aircraft
Moori ng and Groundi ng Points for Rotary W ng
Aircraft, 23 Sep 1991.

1.3.7.6 TL 1110-3-441, Electronic Ballasts for Fluorescent
Li ghti ng Fixtures, 20 Aug. 1992.

1.3.7.7 TL 1110-3-474, Cathodic Protection, 14 Jul. 1995.

1.3.7.8 TL 1110-3-484, Aircraft Hangar Fire Protection
Systens, 26 Sep. 1997.

1.3.7.9TL 1110-3-485, Fire Protection for Helicopter
Hangars, 15 Oct. 1997.

1.3.7.10 TL 1110-3-502, Tel ephone and Network Distribution
System Desi gn and | npl enentati on Gui de, 1 Mar

2000.

1.3.7.11 TL 1110-9-10 (FR), Cathodic Protection System

Using
Ceram ¢ Anodes, 5 Jan. 1991

1.3.8 Unified Facilities Criteria
UFC 1-200-01, Design: General Buil ding
Requi renent s,
31 July 2002.

1.3.9 Sout hwest Division (SWD) Criteria Letters

1.4 Metrication. The nmetric units used are the International
System of Units (SI) adopted by the U S. Governnent as
descri bed in Chapter I, paragraphs 3 and 4.2.1.

1.4.1 Conduit will not change by switching to nmetric. It
becones classified by the nomnal mmsize. Plate E17 gives
gui dance on substitution of |I-P “Pipe/Conduit” to nom nal
metric nm si zes.

1.4.2 Wre Size will use Awmg until availability of ASTM
B628, standard metric conductor sizes, is determ ned.

1.4.3 Light Fixtures. Due to the |limted availability of
hard netric Recessed Lighting Fixtures (RLF), HQUSACE hard
metric or inch-pound substitute (soft metric) RLF in our
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nmetric projects so that they can nake the sel ection based on
the total installed price. Specifying RLF in netric
projects, construction docunents for bids or proposals nust
ensure that the foll owi ng steps are taken.

1.4.3.1 Suspended Ceiling Systens should be laid out on a
100 mm nodul e usi ng nmodul ar netric RLF di mensions.
Suspended ceiling system conponents are T-bars, wall
nmol di ngs, hangers, acoustical ceiling tile, recessed air
diffusers, grills and registers, and RLF. Contractors
shoul d be allowed to use either hard netric or inch-pound
products for all components of the suspended ceiling system
Location and details of access panels and ot her
penetrations through ceiling that are critical for the
project should be identified as required by UFGS 09510,
titled Acoustical Ceilings. 1In addition, the specific
design criteria and the assunptions for lighting should be
noted on the drawings to enable the contractor to |ay out
i nch-pound suspended ceiling system As always, selection
of ceiling systens and conponents will be based on
engi neering and life cycle cost considerations.

1.4.3.2 Recessed Lighting Specifications, should be edited
to include both the hard netric and inch-pound val ues.
Also, a note to the contractors should be added to advise
t hem of their choice of either netric or inch-pound
products, and the choice of substituting all suspended
ceiling conponents.

1.4.4 Metric Illumnnation levels are measured in lux (Ix).
Provi de design lighting calculations in (Ix). One Foot-
Candle (FC) is equal to 10.76 | x.

1.4.5 Fiber Optics. Most cables are made to netric
di nensi ons, so these will be specified in hard netric.

1.4.6 Exterior Aerial Distribution. Materials used in
Aerial Distribution, poles, crossarns and hardware
associated with aerial pole distribution are unavailable in
hard metric sizes. Draw ng di nensions should be consi stent
with specification CEGS 16370, Electrical Distribution
System Aerial and all equi pnent should be specified as soft
metric.

1.5 Architectural Coordination. Conply with Chapter 11l -
" ARCHI TECTURAL", paragraph |6 - "Electrical Requirenments".
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VWhen criteria require provisions for the physically
handi capped, follow gui dance contained in Chapter 111,
paragraph 1.4 - "Special Instructions".

1.6 Econonmics. All designs shall be the npbst econom ca
that are consistent with criteria.

1.7 Design Analysis.

1.7.1 Project Definitions (Ar Force)and Project

Engi neering and Concept Submttals (Arnmy) shall contain
information as defined by Chapter Xl - "DESIGN SUBM SSI ON
REQUI REMENTS", Chapter | X - "DESI GN ANALYSI S", Part 2,
Chapter 6 - "Electrical", and SWD Criteria Letter XV 1-83,
with the follow ng exception for calculations. The only
cal cul ations required are an estimate of the total connected
| oad and resulting denmand | oad by applyi ng demand and
diversity factors for the | oads involved. Data provided
shall enable the reviewing authority to get a clear picture
and understandi ng of all work so that approval wll be
specific.

1.7.2 Final and Corrected Final Submttals. The design

anal ysis, including calculations, shall be conplete and
contain information as defined by Chapter Xl - "DESIGN

SUBM SSI ON REQUI REMENTS", Chapter 1X - "DESI GN ANALYSI S",
Part 2, Chapter 6 - "Electrical", and SWD Criteria Letter XV
1- 83.

1.7.3 Requirenents for Medical Facility Design Submttals
are defined by TM 5-838-2, DOD 4270.1-M and M L-HDBK-1191
for Army and M L-HDBK-1191 for Air Force.

1.7.4 Mjor itens of equipnent shall be described with
sufficient clarity to permt a definite selection from
catal og data for estimating purposes.

1.8 Draw ngs and Specifications.

1.8.1 Drawi ngs and specifications shall be coordinated by
t he designer with the draw ngs and specifications of the
other disciplines to elimnate conflicts and om ssions.

1.8.2 Guide specifications shall be reviewed by the
desi gner before proceeding with the design to reduce
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di screpanci es between project specifications and draw ngs.
The designer shall pay special attention to the general and
technical notes in each guide specification. For any item
shown on the draw ngs, and not described in the guide
specifications, add a performance specification to the

proj ect specifications.

1.8.3 Designer shall specify by manufacturer's trade nane,
model , or type only when absol utely necessary. Reference
Chapter VII - "SPECIFI CATI ONS" for gui dance.

1.8.4 See Appendix A Plate E4 and Plate E16 for typical
synbols | egend. List may be tailored and appended as
appl i cabl e for individual projects.

2. I NTERI OR ELECTRI CAL:

2.1 TM 5-811-2/ AFM 88-9, Chapter 2 - "Electrical Design
Interior Electrical Systenl is general design criteria that
is usually suppl enented by engineering instructions for the
specific job and the using agency's approved general
criteri a.

2.2 Lighting Design CGuide (Corps of Engineers “Engineering
I nstructions (ElI) 16E500”), is to be used as a design tool
for lighting | ayouts.

2.2.1 Standard Lighting Fixtures, shall be used to the

maxi mum practi cable extent. A Lighting Fixture Schedul e
shall be provided on the drawi ngs. Corps of Engi neers
Standard “Lighting Fixture Details” (formally known as

St andard Drawi ng 40-06-04) are available from Huntsville
Engi neering and Support Center “Techinfo” - internet site @
http://ww. hnd. usace. arny. n | /techinfo/index.htm

2.2.2 Lighting Fixture Details, For each |lum naire shown on
the lighting fixture schedule, provide a detail on the

drawi ngs and provide a description on the drawings or in the
specifications, which is simlar to the descriptions

contai ned on the Corps of Engineers Standard “Lighting

Fi xture Details”. The description shall allow at | east
three manufacturers to be able to supply fixtures.

Al ternatively, each such lum naire nmay be specified by
description and manufacturer's reference. At |east three
such simlar and "equal "™ fixtures nust be avail abl e and
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listed on the drawings. All lighting fixtures shall conply
with the 1992 National Energy Policy Act. Fluorescent
fixtures shall use high efficiency magnetic or el ectronic
bal | ast .

2.2.3 Energency and exit lighting shall be provided as
requi red by NFPA 101 for the particular type of occupancy
described. For Air Force projects, fixtures with wall
mount ed battery packs shall not be used. Fixtures with
renote battery packs are permtted. Internally illum nated
signs (e.g. exit signs) shall be | ow maintenance, |ow energy
lighting (incandescent lighting is not permtted). |If
correlation between mlitary and NFPA 101 occupancy is
guesti onabl e, guidance will be requested. \Where an
energency generator is provided by other criteria, the
lighting shall be connected to the generator and battery
power source will not be provided unless required by other
criteria. The requirenents of Article 700-12 of the National
El ectrical Code shall not be considered nmet solely by a
connecti on ahead of the main disconnect. Calcul ati ons shal
al so be furnished to support enmergency and exit |ighting
desi gn.

2.3 For Air Force projects and sonme Arny installations,
conveni ence receptacles and other grounding type outlets and
their branch panel feeders shall have a separate green wre
provi ded as a grounding conductor. Verify receptacle
grounding requirenents with each installation. Show and
note on plans. Connect to service entrance ground.

2.4 Transient Voltage Surge Suppression (TVSS).

Requi rements for TVSS will be based on an econom c anal ysis
of installed equipnment and if m ssion critical equipnment is
used in the facility subjected to damage by surges.

2.4.1 In some | ocations, power spikes fromlightning
sur ges,

utility switching operations or other sources nmay require

t he use of surge protection at the facility service.

2.4.2 Surges can also emanate form sources within the
facility. In new facilities, these sources may be part of
the original construction contract or user equi pnent
installed after facility turnover. The designer nust
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coordinate with the User to identify these sources and then
provide a design that protects the rest of the distribution
system from t hese sources.

2.5 Nonlinear |loads. The increasing presence of solid
state swi tching node power supply conponents in electrica
equi pnment (Personal Conputers, Electronic and High

Ef ficiency Lighting ballast, variable speed notors),
requires the designer to consider the equi pnent to be
supplied by the distribution system and to make provisions
for nonlinear |oads. These |oads generate harnonics which
can overl oad conventional |l y-sized conductors or equi pnent
causi ng safety hazards and premature failures. Typical
desi gn approaches include separation of different |oad
types, phase bal anci ng, over sizing of neutral conductors
and buses, and the use specialized harnmonic mtigating

equi pnment such as isolation or k-rated transfornmers or I|ine
filters. Instrunmentation and protective devices enpl oyed on
circuits carrying nonlinear |oads nust enploy true RMS
sensi ng.

2.6 Al projects shall have an estimted vol tage dip

anal ysis performed. A nore formal cal culation or analysis
shall be provided if the |argest notor | ocked rotor current
equal s or exceeds the full load rating of the transforner or
supply conductors, or if rough analysis indicates a voltage
dip greater than 5% The cal cul ati ons shall be made for
both primary and any backup source(s) of power supply such
as energency generator(s).

2.7 A dedicated space (drawn to scale) for panel boards and
swi t chboards shall be provided. The space shall be

di mensi oned on the drawi ngs. M ni num di nensi ons of

dedi cat ed space shall be as required by working space

requi renments of the National Electrical Code except space is
to extend fromfloor to structural ceiling. Note on the
drawi ngs that no piping, ducts, or other equipnent foreign
to electrical equipnent shall be permitted in the space
(SWOED-TM criteria letter, VI 2-65).

2.8 Space should be available for at |east three different
manuf acturers' standard sizes of equipnent. Clearances
required for maintenance and equi pnent access shall be

i ndi cated by dashed lines drawn to scale on the plans.
Coordinate with mechanical, architectural, and structura
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di sci plines regarding placenment of items. The design

anal ysis shall state the brand name and catal og nunber for
the three different manufacturers' equipnment. This is
required for engine-generator sets and their controls,

not or - generator sets and their controls, unit substations,
mai n swi tchgear, main panel boards rated above 600 anperes,
notor control centers, switches and circuit breakers nounted
separately from panel boards and rated above 600 anperes,
automatic transfer switches, dry-type transforners rated
above 25 KVA and uninterrupti bl e power supplies above 15
KVA.

2.9 Drawi ngs shall use panel schedules simlar to Plate E2
and Plate E3, Appendix A. Circuit |oads shall be shown only
in volt-anperes, not watts or anperes. Load summary data

and interrupting ratings of circuit breakers shall be shown.

2.10 Show description (voltage, poles, anps) of all safety
swi tches and NEMA enclosure rating suitable for the

envi ronment where | ocated. Fuse sizes and U. L. classes
shal |l be shown when required for fusible swtches.

2.11 Any wire size larger than No. 12 AWG shall be shown on
t he drawi ngs along with the nunber of conductors when nore
than two. Conduit size shall also be shown when |arger than
16mm (% i nch).

2.12 Design shall be based on copper conductors. The

al um num conductor option given in the guide specifications
shall be allowed for the sizes permtted. Al um num option
for interior wiring systenm(s) shall not apply to nedical
facilities or certain other facilities as stated in project
criteri a.

2.13 Unl ess conductor location is within a totally air
condi ti oned space the foll owi ng anbi ent tenperatures shal
be used for equi pnent derating and conductor anpacity

cal cul ati ons: main nechani cal equi pnent roons, 50°C;
outdoors (in sun), 45°C, all other |ocations, 40°C. These
val ues shall also be used to determ ne the | ocation of

equi pnment whose maxi mum tenperature rating my be exceeded
by any of these tenperatures.

2.14 For panel board feeder circuits, apply a demand factor
for | oad and vol tage drop cal cul ati ons. (Exception: when a
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transfornmer supplies one panel board and is adjacent to it,
use the transformer rating for the panel board feeder).

2.15 For service entrance and service drop | oad and voltage
drop cal cul ations, retain the demand factors used for feeder
cal cul ati ons and al so apply an appropriate diversity factor.

2.16 Available short circuit current shall be cal cul ated
for all projects having services over 100 KVA at 480 volts
or 50 KA at 208 volts. Equipnent suitable for avail able
short circuit current shall be shown and descri bed on
drawings. |f accurate data is not avail able, assune
infinite bus on the primary. Also consider notor
contribution to fault current. The overcurrent devices for
the Life Safety Branch, Critical Branch, and Equi pment
Systemin nedical facilities shall be coordi nated.

2.17 Where ground fault protection is required on building
service, the plans and specifications shall describe the
requi renents and provide the setting to be used. |If
separate from equi pnent, it shall be | abel ed. The

requi rement for ground fault protection shall be indicated
on the plans.

2.18 Demand | oad voltage drop shall be a maxi num of 5% It
is usually apportioned 1% to service entrance and service
drop, 1% to panel feeders, and 3% to branch circuits. These
percent ages can be varied so long as the 5% total is not
exceeded.

2.19 A riser diagramshall be included for each system such
as power, fire alarm telecommunication, television, etc. A
one-line diagram should al so be provided for systens or
speci al connections requiring additional detail or
clarification (e.g., special grounding schenes, primry

swi tchi ng, manhol e connections, etc.).

2.20 For fire alarmsystens, a battery back-up power source
w || be provided. Where an energency generator is provided
by other criteria, the fire alarmsystemis to be connected
to the energency generator. Connection to an energency

generator will not elimnate the requirement for battery
backup.
2.21 Tel ecommuni cation requirements will be as provi ded by
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t he comruni cations officer at each installation. The COE
Techni cal Manager will provide coordination with HQ USAI SEC-
FDEO and/or | ocal communications officer for Army projects
and the appropriate major command for Air Force projects.

2.22 Lightning and static electricity protection.
Li ghtning and static electricity protection will be provided
in accordance with TM 5-811-3 / AFM 88-9 Chapter 3,
El ectrical Design, Lightning and Static Electricity
Protection. Lightning protection will be utilized where
i ght ni ng damage to buildings and structures would cause
| arge econonmic | oss or would prevent activities essential to
t he Departnent of Defense or others. Lightning protection
for Arny Ordi nance plant construction shall conply with Arny
Regul ation AR 385-64, "U. S. Arny Expl osives Safety Progrant
In sone cases, the facility to be constructed does not
require lightning protection per the above criteria. The
NFPA 780, Lightning Protection Code provides a nethod
(guide) for risk assessment in Appendix |I. The designer is
not responsible for determ ning the economc | osses to the
user facility based on a lightning strike. Using this guide
t he designer should advise the project manager if the risk
value is Moderate to Severe. In this situation the users
are responsi ble for determining the critical nature of the
facility and the need for |ightning protection.

3. EXTERI OR ELECTRI CAL:

3.1 TM 5-811-1/ AFJMAN 32-1080, "Electrical Power Supply and
Distribution" is basic design criteria. Cuide Specification
UFGS- |1 6375 covers underground distribution and CGuide
Specification UFGS-16370 covers aerial distribution.

3.2 Al exterior electrical features shall be identified
and sized on exterior plans.

3.3 Details of power poles shall be shown on draw ngs.
They shall include cl earance between circuits, circuits and
equi pnent, and circuits and ground.

3.4 Short circuit conputations on distribution systens are
not required unless specifically directed in instructions.

3.5 Hot line work is not normally permtted, but will be
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verified with each installation. Any phasing of
construction shall be noted on plans or submtted with

pl ans. Any outages required shall give |ocation of work,
brief description of work, and estimted outage tine. The
district will have to obtain using agency approval and all ow
for outages in estimted construction tine.

3.6 High voltage substation groundi ng shall be designed in
accordance with | EEE STD. 80-1986.

3.7 \ere primary changes from aerial to underground and
pad- mount ed transformers are used, provide surge arresters.

3.8 Open-type fusible cutouts shall be used on all 4-wire
"wye" distribution systens of 7200/ 12470 volts and above.
Vol tage rating shall be suitable for system phase-to-phase
vol t age.

3.9 Liquid-insulated transforners shall be installed in
accordance with, and at distances required by,

M L- HDBK- 1008C and force protection criteria. Additionally,
transfornmers shall be |located at the m ni num radi al

di stances shown bel ow from any structural openings or
conbusti bl e surfaces:

[ tem Di st ance
(neter)
Non-conmbusti ble surfaces............... 1.6m
Conbusti ble surfaces................... 3.7m

W ndows, doors not used as required
fire exits, louvers, and other

OPENINGS. « .« ot e e 3.7m
Doors and ot her openings used as
required fire exits................ 7.7m

3.10 Liquid-insulated transfornmers shall not be | oaded nore
than 120% of rating.

3.11 Concrete-encased duct is required for all underground
primary cabl es except short |engths of rigid steel conduit
may be used for risers to poles and sl abs of pad-nounted
transformers and direct buried cable my be used for famly
housing projects if permtted by the installation. Warning
tape shall be provided for all underground cables and
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condui t.

3.12 Reinforced concrete-encased ducts are required under
railroad tracks only.

3.13 Profiles of invert elevations of ducts shall be shown

so that drainage will be toward manhol es, and to insure that
there is no conflict with existing underground utilities.
Short extensions fromriser poles will not require profiles.

3.14 \here specifications allow nonnetallic conduit for
secondary conductors, the groundi ng conductor shall be sized
and shown on the plans.

3.15 Line poles shall be a m ninmum class 4 and transforner
poles a m nimum of class 3.

3.16 Details for transformer pads, street and parking |ight
pol e bases, manhol es and handhol es details provided shall be
used where applicable. They shall be nodified when
necessary to neet design requirenments, such as increased
wheel | oads.

3.17 When automatic circuit reclosers or relay-controlled
primary power circuit breakers are installed, the settings
shal | be coordinated and given in the contract.

3.18 Strength calcul ations for guys and pol e foundations
are required. Special strength calcul ations for poles,
crossarms, conductors, etc., should be furnished when
unusual conditions occur. Exanples would be extensions or
connections to aerial lines with extrenely |arge conductors,
extraordi nary span | ength requirenents, extra pol e hei ght
for special clearances, etc. Calculations shall be based
upon ANSI C2 and ARMY TM 5-811-1/ AFJMAN 32-1080.

3.19 Fences, including those around el ectrical equipnment,
crossed by overhead power lines in excess of 600 volts shall
be grounded in accordance with TM 5-811-3 and CGui de

Speci fication CEGS-02831 (Fence, Chai n-Link).

3.20 The electrical designer shall coordinate with the site

desi gner on fence | ocations and hei ghts around el ectri cal
installations.
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4. SElI SM C REQUI REMENTS: El ectrical equipnent |ocated in a
seismc Category C or D (See Structural Chapter 1V,
paragraph 23.1) shall be designed to resist |ateral forces

i nduced by earthquakes conplying with TI 809-04, UFGS 13080
and 16070. Note that UFGS 16070 covers both interior and
exterior electrical equipnment.

5. ENERGY CONSERVATI ON: Proposals or techniques to
conserve energy consunption shall be included in the design
analysis. Presentation of information shall be as required
by Chapter | X - "DESI GN ANALYSI S. "

6. CORROSI ON CONTROL:

6.1 GCeneral.

6.1.1 Cathodic protection shall be provided as required by
requlations. This criteria applies to any buried/ subnerged,
ferrous netallic materials, regardl ess of soil or water
resistivity, which are used in the construction of the

foll owi ng systens:

6.1.1.1 natural gas lines

6.1.1.2 water distribution and service |ines

6.1.1.3 fire protection distribution and service |ines
6.1.1.4 forced sanitary sewer mains and service |lines
6.1.1.5 fuel lines

6.1.1.6 steamlines

6.1.1.7 chilled water I|ines

6.1.1.8 insulated and/or jacketed |ines

6.1.1.9 all other buried nmetallic pressure piping
6.1.1.10 elevated water storage tanks

6.1.1.11 wunderground storage tanks

»
[EEN
N

Cat hodi c _protection is not required for sone systens
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under certain conditions and/or values of resistivity. See
desi gn guidance listed in subsequent paragraphs for
addi ti onal information.

6.2 Design.
6.2.1 Calculations shall be provided for sizing system

conmponents. Locati ons of anodes, test stations, rectifiers,
etc. shall be shown on the plans.

6.2.2 When an _existing cathodic protection systemw | be
di sturbed by new construction, proper protection for

exi sting and new shall be provided in the construction
contract.

6.2.3 Insulation and/or jackets on netallic materials shall
not be a substitute for cathodic protection.

6.2.4 For _design quidance, use TM 5-811-7, AFM 88-45, Air
Force ETL 88-5, and Corps of Engi neers guide specifications.

6.2.5 See Appendix A for typical cathodic protection system
details. Details should be used where applicable and

nodi fied, if necessary, to nmeet project specific

requi renments.

7. ENG NE- GENERATORS:

7.1 Guide Specification CEGS-16264 shall be used for
engi ne-generators rated 15-300 KW Gui de Specification
CEGS- 16263 shall be used for engi ne-generators 100-2500 KW

7.2 Fuel and |oad banks for field test are to be furnished
by the construction contractor. Testing with |oad banks
shall be done at rated power factor

7.3 Automatic transfer switches are to be specified by
CGui de Specification UFGS-16410.

7.4 Engine Generator Set Pad is detailed on Plate S23,
Appendi x A of Chapter |V, Structural.

8. AIRFIELD LI GHTI NG

8.1 Cuide specifications UFGS-16525 and UFGS- 16526 shall be
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used for airfield l|ighting and navigation aids equi pnent.

8.2 AFM 32-1076, "Visual Air Navigation Systens," covers
Ai r Force projects.

8.3 TM5-8l1-5, "Army Aviation Lighting" See “TECH NFO' @
http://ww. hnd. usace. arny. m | /techi nfo/index. ht m and

St andard Lighting Detail (Drawi ng No. 40-06-05), "Arny

Avi ation Lighting Fixtures", design criteria for Arny

pr oj ect s.

8.4 \When revision or inprovenent to an existing systemis
requi red and instructions are not sufficiently detailed, the
district should be contacted for further guidance.

9. UTILITY MONI TORI NG AND CONTROL SYSTEMS (UMCS). UMCS
shal |l be designed in accordance with the following criteria
and additional installation specific criteria furnished
during the project devel opment or definition phase. Any
conflict between criteria should be reported.

9.1 TI 811-12, "Uility Mnitoring and Control

Systens” (UMCS). This manual provi des design gui dance for
new UMCS, upgrade of existing Energy Mnitoring and Contro
Systens (EMCS) to UMCS, and expansion of existing EMCS.
Thi s manual includes guidance for both direct digital
control and supervisory control inplenentations of UMCS and
EMCS.

9.2 The electrical designer shall coordinate with the
mechani cal designer during UMCS or EMCS design and | ayout
and editing of guide specifications.

10. OTHER SPECI ALI ZED CONSTRUCTI ON

10.1 Arny Ordinance Plant construction shall be in
accordance with arnmy regul ation AR 385-64, U.S. Arny
Expl osi ves Safety Program and DA PAM 385-64, Ammunition and
Expl osi ve Safety Standards.

10.2 For POL areas, hangars, tactical equipnent shops,
vehi cl e mai ntenance facilities, rocket storage, etc.,
construction shall have their respective hazardous areas
defined in accordance with the National Electrical Code, and
al so in accordance with design instructions for specific

VI -17



pr oj ect s.

11. DESIGN DEFI CI ENCI ES. The designer should review the
"Design Review Checklist” in Appendix B for applicability to
avoi d desi gn deficiencies.

12. COWPUTER PRI NTOUTS. Printouts may be substituted for
Plate E1, Lighting Calculations, that are intended to be
placed in the Design Analysis. Printouts shall include al
data and information required by the standard fornms and nust
be clearly identified. Additional guidance on the use of
conputer programs is contained in Chapter | X - "DESIGN
ANALYSI S".
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APPENDI X A

Pl at es
Pl at e | ndex
E1l Li ghti ng Cal cul ati ons

Panel Schedul es

E2 Si ngl e Phase Panel Conputation
E3 Three Phase Panel Conputation

Exterior Electrical Details

E4 Exterior Legend

E5 Exterior Materials List (Aerial Distribution)
EGA Exterior Materials List (Continued)

E6 Butt W apped G ound

E7 Ground Rod

E8 Down Guy For 27KN - 44KN (6 Kip to 10 Kip)
E9 Span Guy For 27KN - 44KN (6Kip to 10 Kip)
E10 Street Light & Pole Base

E11 Transfornmer Pad

E12 Concrete Encased Duct

E13 Manhol e

E14 Handhol e

E15 Communi cati on Manhol e

Interior Electrical Details

E16 I nterior Legend
E17 Conduit (Metric to English Conversion Tabl e)

Cat hodic Protection Details

E18 Vertical Anode Installation

E19 Hori zontal Anode Installation (Rock bottom
E20 Hori zontal Anode Installation (Backfill)
E21 Test Station - Above G ound (Galv Pipe)

E22 Test Station - Above Gound (Wod Post)
E23 Test Station - Flush Munted

E24 Test Stations Connections

E25 Cased Roadway Crossing

E26 Test Station Wring |

E27 Test Station Wring |1
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E28
E29
E30
E31
E32
E33

Not Used

Not Used

Not Used

Backfill Shield

| nsul ated Fl anged Joi nt

| nsul at ed Pi pe Coupl i ngs
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LIGHTING CALCULATIONS

PROJECT: DATE:
LOCATION: BY:
/‘Poo/77 4/
007@

Room Number

Room Size mm

Room Area mm2

Ceiling Height mm

Fixture Height mm

Room Cavity Ratio

Ceiling Reflection 7

Wall Reflection 7

Coeff. of Utilization

Maintenance Factor

Fixture Type
(see Schedule)

Watts/Fixture

TotalLumens Req'd

(Lx)

Lumens/Fixture (Lx)

Fixtures Req'd/Provided

Lux Provided

Lux Req'd

Notes:

PLATE E1
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ELECTRICAL EXTERIOR LEGEND

N
SYMBOL
NEW [EXISTING TOEXISTING TO DESCRIPTION i
REMAIN _|BE REMOVED
—E— | —E;— | ——Eg~— |AERIAL PRIMARY. 7620/13200 VOLTS, 3.
—E1—. AERIAL PRIMARY. 7620 VOLT, 10.
AERIAL SECONDARY. NO. OF CROSS LINES INDICATE NO. OF
H—Exr— | *ER* |CONDUCTORS. NO. CROSS LINES INDICATES TWO CONDUCTORS.
=N — NEUTRAL SUPPORTED AERIAL SECONDARY.
H—SLy— AERIAL STREETLIGHT CIRCUIT. CROSS LINES SAME AS ABOVE.
H—T— AERIAL TELEPHONE CABLE. CROSS LINES SAME AS ABOVE.
—E%¥ | —£&— | ——E% |UNDERGROUND PRIMARY. 7620/13200 VOLTS, 3p
-—E 1Y E158 UNDERGROUND PRIMARY. 7620 VOLTS, 10
——p - UNDERGROUND SECONDARY.
—E— EXIST. AERIAL PRIMARY LINE TO BE CONVERTED TO VERT. CONFIG.
—SGEM | —SGg— | — SGg— |SPANGUY WITH QUANTITY & STRENGTH INDICATED.
———{6M ) 5> |DOWNGUY WITH STRENGTH INDICATED.
o O ® POLE
=) =] EXISTING POLE TO BE REPLACED WITH NEW POLE.
Asgq POLE MOUNTED TRANSFORMER. NO. INDICATES KVA RATING.
O STREETLIGHT LUMINAIRE AND BRACKET.
— T UNDERGROUND TELEPHONE.
< >*  IPOLE TOP SWITCH. NORMALLY CLOSED.
e /7% IPOLE TOP SWITCH. NORMALLY OPEN.

H. O¢ MANHOLE. “E" INDICATES ELECTRICAL. "C" INDICATES COMMO.
*-n -0 STREETLIGHT OR PARKING AREA LIGHT POLE. NO. OF LUMINAIRES
A AS SHOWN. "A" INDICATES TYPE IN SCHEDULE.

o R FLOODLIGHT
POLE IDENTIFICATION SYMBOL. "1 INDICATES POLE NO.
E@ “A" INDICATES POLE DETAL REFERENCE. "13.7" INDICATES
13.713 POLE HEIGHT IN METERS. "3" INDICATES POLE CLASS.
13.7 METERS CORRESPONDS TO 45 FEET.
<:> KEYED NOTE REFERENCE.
L 300 CAPACITOR BANK WITH KVAR RATING INDICATED
f[;KVAR ‘
a N PAD MOUNT TRANSFORMER - 3b. NO.INDICATES KVA RATING.
IX 225 ROMAN NUMERAL INDICATES TYPE IN SCHEDULE.

(1] (1] LINETYPE IDENTIFICATION. NO. INDICATES TYPE IN SCHEDULE.
Do FLOODLIGHT POLE. LETTER INDICATES TYPE IN LUMINAIRE SCHEDULE].

PAD MOUNTED PRIMARY SWITCH.

d PULLBOX.

& FIRE ALARM STATION PULLBOX
® CATHODIC PROTECTION RECTIFIER.
@ CONCRETE ENCASED DUCT BANK W/ NO.OF DUCTS INDICATED.
DUCTS TO BE 129 mm UNLESS OTHERWISE INDICATED.

PLATE E4




MATERIAL LIST

ITEM DESCRIPTION *

A CROSSARM, 89mm X 1M4mm X 2.4m (3-1/2" X 4-1/2"X 8'-0")
B CROSSARM BRACE, ANGLE

C CROSSARM PIN, STEEL

D PIN INSULATOR, TOP TIE

£ MACHINE BOLT, 15.9mm (5/8 ") X REQUIRED LENGTH, WITH NUT.
F WASHER, 57.2mm X 57.2mm X 4.8mm (2-1/4"X 2-1/4"X 3",

WITH 17.5mm (11/16") HOLE.
CARRIAGE BOLT, 9.5mm X 130mm (3/8" X 5"}

DOUBLE ARMING BOLT

SUSPENSION INSULATOR

SECONDARY RACK

SURGE ARRESTER, 3KV., 9KV., 10KV.

PRIMARY FUSE CUTOUT 15KV

SECONDARY SPOOL CLEVIS AND INSULATOR

STRAIN PLATE

GUY HOOK

GUY CLAMP

STRAIN INSULATOR

GUY STRAND

GUY WIRE GUARD, 1.994 mm (14 GAUGE) STEEL

ANCHOR ROD, 18mm X 2.4m (3/4 "X 8'-0') MINIMUM DIMENSIONS
ANCHOR

GROUND WIRE

GROUND WIRE MOULDING, SCHEDULE 80 SUNLIGHT RESISTANT PVC
GROUND ROD

FIBERGLASS CROSSARM, .9m (36'"), 75mm (3") DIA., SOLID.

N<XXEL<CAWVWITOTVOZIZITTNXNce —TO

% NOTE: POUND-INCH MEASURE ARE IN PARENTHESES.
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MATERIAL LIST

ITEM DESCRIPTION *

AA DEADEND CLAMP

BB TRANSFORMER BRACKET AND INSULATOR

CcC DEADEND ASSEMBLY WITH 89mm X 140mm X 2.4m
(3-1/2" X 5-1/2" X 8'-0") CROSSARM
HUGHES CATALOG NUMBER 2890B OR EQUAL

DD CONDUIT WEATHERHEAD

EE CONDUIT

FF SOLDERLESS CONNECTOR

GG HOTLINE CLAMP

HH STIRRUP

i

JJ POLE TOP PIN, 500mm (20"

KK MACHINE BOLT, 12.7mm (1/2 ') X REQUIRED LENGTH

LL WASHER, 50.8mm X 50.8mm X 3.2mm WITH 15mm HOLE
(2" X 2 X Vg" WITH ¥g" HOLE)

MM CABLE TERMINATOR

NN STRAIGHT LINE STRAIN CLAMP

00 EYEBOLT, 16mm (5/8") X REQUIRED LENGTH

PP EYENUT, 16mm (5/8")

QQ PIPESTRAP

RR WOOD CROSSARM BRACE, 49.2mm X 74.6mm X REUIRED LENGTH
(1-15/16" X 2-15/16" X REQUIRED LENGTH)

) WASHER, ROUND, 35mm (1-3/8") DIAMETER X 3.2mm (1/8") WITH 15mm
(9/16") HOLE

TT ANGLE CLAMP

uu SERVICE CABLE DEADEND, CLEVIS TYPE

vV POLE BAND, ADJUSTABLE

ww GROUNDING BUSHING

XX CONNECTING LINK

Yy STRAIN INSULATOR, 2m (78") FIBERGLASS, CLEVIS AND ROLLER FITTINGS

27 EQUIPMENT SUPPORT BRACKET, STEEL

# NOTE: POUND-INCH MEASURE ARE IN PARENTHESES.
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MATERIAL LIST

ITEM

DESCRIPTION

TENAKXE<CAUVWIODVDOZErRC-—IOTMOO®m>

O
@]

N~XXE<CAUVITODTOZZrXNce —ITOTMQO
NALAXsE<CAHWIDOVOZEZTrXC—IOOmMMO

CROSSARM, 3-1/2" X 4-1/2"X 8'-0"

CROSSARM BRACE, ANGLE

CROSSARM PIN, STEEL

PIN INSULATOR, TOP TIE

MACHINE BOLT, 34" X REQUIRED LENGTH, WiTH NUT
WASHER, 2-1/4" X 2-1/4"X 3", WITH /g HOLE.
CARRIAGE BOLT, 3" X 5"

DOUBLE ARMING BOLT

SUSPENSION INSULATOR

SECONDARY RACK

SURGE ARRESTER, 3KV., 9KV., 10KV.
PRIMARY FUSE CUTOUT

SECONDARY SPOOL CLEVIS AND INSULATOR
STRAIN PLATE

GUY HOOK

GUY CLAMP

STRAIN INSULATOR

GUY STRAND

GUY WIRE GUARD, 14 GAUGE STEEL
ANCHOR ROD, ¥" X 8'-0" MINIMUM DIMENSIONS
ANCHOR

GROUND WIRE

GROUND WIRE MOULDING, 1-1/4"

GROUND ROD

DEADEND CLAMP

TRANSFORMER BRACKET AND INSULATOR

DEADEND ASSEMBLY WITH 87.5 X 137.5 X 2400 (3-1/2"X 5-1/2"X 8-0") CROS
HUGHES CATALOG NUMBER 2890B OR EQUAL

CONDUIT WEATHERHEAD

CONDUIT

SOLDERLESS CONNECTOR

HOTLINE CLAMP

STIRRUP

POLE TOP PIN, 20"

MACHINE BOLT, /5" X REQUIRED LENGTH

WASHER, 2" X 2" X g" WITH ¥g" HOLE

CABLE TERMINATOR

STRAIGHT LINE STRAN CLAMP

EYEBOLT, %" X REQUIRED LENGTH

EYENUT, 5"

PIPESTRAP

WOOD CROSSARM BRACE, 1-15/16" X 2-15/16" X REQUIRED LENGTH
WASHER, ROUND, 1-3/8" DIAMETER X "g4" WITH %g" HOLE
ANGLE CLAMP

SERVICE CABLE DEADEND, CLEVIS TYPE

POLE BAND, ADJUSTABLE

GROUNDING BUSHING

" CONNECTING LINK

STRAIN INSULATOR, 78" FIBERGLASS, CLEVIS AND ROLLER FITTINGS
EQUIPMENT SUPPORT BRACKET, STEEL

SARM
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o
BUTT WRAPPED GROUND
SHALL BE INSTALLED
ON ALL NEW POLES.
T — EXTEND GROUND WIRE
UP POLE AND BOND TO
NEUTRAL.
I
1=
920 mm 2 /
- &
=
T
FLEVATION L AN

SUTT WRAPPED GROUND

N.T.S.

X NOTE: MATERIALS INDICATED ARE REFERENCED TO PLATE ES

PLATE Eb

e




SEE NOTE 1

D
O
L
f
—

GROUND SURFACE——\ *

...................................

W— e———T0 BUTT

o WRAPPED

\\\ ~~, GROUND

SEE NOTE 2

GROUND ROD DETAIL

N.T.S.

NOTES

1: INSTALL ADDITIONAL GROUND ROD
AND GROUND WIRE WHERE SECONDARY
GROUND IS INDICATED ON POLE DETAIL.

2: INSTALL GROUND ROD FOR THE FOLLOWING
POLES:

PROVIDE GROUND ROD FOR SURGE ARRESTOR INSTALLATIONS
OR WHEN REQUIRED BY NESC

* NOTE: MATERIALS INDICATED ARE REFERENCED TO PLATE ES.

PLATE E7




GROUND SURFACE

DOWN GUY DETAIL

N.T.S.

FOR 27KN-44KN GUYS

(6,000 - 10,000 Pounds)

* NOTE: MATERIALS INDICATED ARE REFERENCED TO PLATES E5 AND ESA.
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SPAN GUY

N.T.S.

FOR 27KN-44KN GUYS

K NOTE: MATERIALS INDICATED ARE REFERENCED TO PLATES E5 AND 5A.

PLATE E9




BASE (WHERE REQ'D)

CHAMFER EXPOSED
CORNERS 19 mm

LIGHT POLE TRANSFORMER
CONDUIT BUSHINGS y/

ELEVATION TO BE
DETERMINED IN FIELD

CONC. SIDEWALK
HIGH STRENGTH STEEL ANCHOR (SEE PLAN)
BOLTS AS REQUIRED BY MFGR._\\\\ﬁllll IR (/ ol z
N
TR g \:i o s T
' I ’ . O
}élillll;;M oz IIZ 3
15 mm EXPANSION JT. %7—_ﬂ‘})KKTT’_R5 5. P—
/7 AN \_{
ADAPTER\" Q " 9% \Q+\ " Q ”l %\/#S-B.C

-~ u,/ °
- l:—ﬁ/n I~ = GROUND
50 mm NON-METALLIC— Lﬂ///ilﬁ V
CONDUIT 1,

50 mm STEEL CONDUITL A %_"_T— o CROUND ROQD
{1000 MIN.
|
ELEVATION
SIDEWALK
__:ixy. 15 mm PREMOLDED EXPANSION
JOINT FILLER

#*3 TIES @ 300 mm O.C.

SECTION  "A-A"

P I E RX*

DEPTH BELOW
POLE HEIGHT | DIAMETER | FINISHED GRADE | REINFORCING

<6 m 450 mm 1.5 m 4 - #6
9 m 600 mm 2.0 m 4 - *7

NOTE:»*THESE ARE MINIMUM REQUIREMENTS TO BE VERIFIED BY
THE STRUCTURAL ENGINEER TO SUIT SPECIFIC SITE
CRITERIAL. ENGINEER SHALL DESIGN PIER FOR POLE
HEIGHT > 9 m.

STREET LICHT POLE BASE

NOT TO SCALE

PLATE EI0
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75
E
T-WAY

NOTE: 100mm. OF CONCRETE SHALL BE PROVIDED BETWEEN
ADJACENT ELECTRIC POWER AND COMMUNICATION DUCTS.

CONCRETE ENCASED DUCT DETAILS

N.T.S.

PLATE E12




4-120 MM FORMED OPENINGS
& PLUGS (TYP)

NO. & SIZE
OF DUCTS

CAST IRON
FRAME & COVER (DESIGN FOR

AS REQUIRED

SEE SITE PLAN

OPTIONAL

CONSTR. JT———_|[" =

#*6 @ 300 mm O.C.

E.W. AT CENTER — | |

200
PULL RING

d

/62

o

Y

Nl
4 SIDES OF OPNG.

CABLE (O

RACK

O O

L et

END BELLS & PLUGS — [ —

MS18 (HS20) WHEEL LOAD.

300

1200 MIN. (PULLBOX)
1800 MIN. (MANHOLE)

x 1200MM X 1800MM
FOR MANHOLE

S E o o ot .
SR : Lo D=
B — NS
NS NS \\\\
300 50. OR ¢) CONSTR. JOINT
S ECTI1IO N

FLECTRICAL PULLBOX & MANHOLE DETAILS

N.T.S.

(MS18 (HS20)

WHEEL LOAD)

ANY DEVIATION FROM THE MINIMUM DIMENSIONS OR DEPTH
SHOWN WILL REQUIRE A NEW STRUCTURAL DESIGN

PLATE E13
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3700 MIN.

\iq_"_/_“T D‘\/CABLEj [ |-PULL RING
| \< . RACKS Wl
| / | x, '
zZl 1
>3.< = (_"_;_ ]
- ofd 11 #99
N L, SUMP IN o ([ |J=22
FLOOR «=| [ 2 9 9
; ——rT——-
| : ls
%6 SPACED - | N
AS SHOWN | | & | |
AN o il
! "’ . .{"v
(e i L > 7
Z
mA
52 PLAN SYM. ABOUT ¢
2z C.I. FRAME & COVER
Gk C M. GRADE (DESIGN FOR MS18 (HS20)
Ev?w (PAVED AREAS/_\‘ WHEEL LOAD)
; %W 1 O
X ‘ . ' T Te)
‘&Qo;" T /62 EEi o
LOL"“'-»}\\/OPTIONAL L 25 cL.
| CONSTR. JT. 1914 mm  MIN. |
+ =
] N =
O
\CABLE/"—‘\ - =
RACKS : N
200 mm
TYP — |l
ke L _ L
L \ 75 PULL:
CONSTR. T N 25
JOINT N 1 i RINGS o=
A T . . . <
= =X _ Q43
NN NN
19 © 300 O.C.E.w 200 PROVIDE 4 + 19 X 900 MM DI2CONAL
AT CENTER (3Q. OR g) BARS (2 EA.) CORNER OF SUMP.
NOTE TO A-E: SEE UFGS 16402.
SECTION
COMMUNICATIONS MANHOLE

N.T.S. (MS18 (HS 20) WHEEL LOAD)
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ELECTRICAL INTERIOR LEGEND

SYMBOL

DESCRIPTION

[ O]

FLUORESCENT LIGHT FIXTURE. CAPITAL LETTER DENOTES TYPE IN
FIXTURE SCHEDULE. SMALL LETTER DENOTES SWITCH W/ SAME LETTER

A,b | OPERATES THIS FIXTURE. CIRCLE IS OUTLET BOX.

B.c | WALL MOUNTED FLUORESCENT LIGHT FIXTURE. LETTERS SAME AS
f;O:; ABOVE. CIRCLE IS OUTLET BOX.

C.d

INCANDESCENT OR H.I.D. LIGHT FIXTURE. LETTERS SAME AS ABOVE.

WALL MOUNTED INCANDESCENT OR H.L.D. LIGHT FIXTURE. LETTERS
SAME AS ABOVE.

DUPLEX RECEPTACLE. 15A./125V. GROUNDED TYPE MOUNTED

450mm ABOVE FLOOR UNLESS OTHERWISE NOTED. "WP" INDICATES
WEATHERPROOF. "GF" INDICATES GROUND FAULT INTERRUPTER. "EP™
INDICATES EXPLOSION PROOF.

SPECIAL PURPOSE RECEPTACLE.

SINGLE POLE WALL SWITCH. MOUNT 1.2m ABOVE FLOOR. SMALL
LETTER DENOTES SWITCH OPERATES FIXTURE HAVING SAME LETTER.

SAME AS SWITCH ABOVE W/ THE FOLLOWING EXCEPTIONS: 3 DENOTES
3-WAY, 4 DENOTES 4-WAY SWITCH.

MOTOR. NUMERAL INDICATES kW.

MOTOR CONTROLLER.

SAFETY OR DISCONNECT SWITCH, UNFUSED UNLESS OTHERWISE NOTED.
"R" INDICATES RAINTIGHT.

PANELBOARD.

CONDUIT & CONDUCTORS. NUMBER OF CROSSLINES INDICATES NUMBER
OF CONDUCTORS. NO CROSSLINES INDICATES 2 CONDUCTORS.

f
w

BRANCH CIRCUIT HOMERUN TO PANELBOARD W/ CIRCUIT NUMBERS
SHOWN. NO. OF ARROWS INDICATES NUMBER OF CIRCUITS.

JUNCTION BOX.

TELEPHONE OQUTLET. MOUNT 450mm ABOVE FLOOR.

TV OUTLET. MOUNT 450mm ABOVE FLOOR.

FIRE ALARM MANUAL STATION. MOUNT 1.2m ABOVE FLOOR.

FIRE ALARM BELL. MOUNT 2.4m ABOVE FLOOR OR WITHIN SPACE
OF 150mm BELOW CEILING, WHICHEVER IS LOWER.

COMBINATION FIRE ALARM VISUAL/AUDIBLE INDICATOR. WALL MOUNT
2030mm ABOVE FINISHED FLOOR OR 152mm BELOW CEILING,
WHICHEVER IS LOWER.

© | [K |DOEE<49]»

FIRE ALARM VISUAL INDICATOR. WALL MOUNT 2030mm ABOVE FINISHED
FLOOR OR 152mm BELOW CEILING, WHICHEVER IS LOWER.

|

>

X

EXIT LIGHT. CEILING MOUNTED. LETTER DENOTES TYPE IN FIXTURE
SCHEDULE. PROVIDE DIRECTIONAL ARROWS WHERE INDICATED.

l

@

H)

WALL MOUNTED EXIT LIGHT. LETTER & DIRECTIONAL ARROW SAME
AS ABOVE.

O

I

BATTERY POWERED EMERGENCY LIGHT SET. TRIANGLES INDICATE
NUMBER OF HEADS & DIRECTION OF AIM. MOUNT SET SO THAT
HIGHEST POINT CLEARS CEILING NOT LESS THAN 150mm UNLESS
OTHERWISE NOTED.

©

KEYED NOTE REFERENCE.

W
Ed

MANUAL MOTOR CONTROLLER.
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ELECTRICAL CONDUIT

CONDUIT

METRIC SIZES (mm)| ENGLISH SIZES (INCH)
16 "2
21 3,
27 1
35 1l
41 1 1y
53 2
63 2 'y
78 3
91 3 1oy
103 4
129 5
155 6
(METRIC TO ENGLISH CONVERSION TABLE)

PLATE E17




SEE NOTE

32
i

AD WIRE TRENCH AND
LL HOLE AREA—=
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SEE NOTE 1

= SEE NOTE 2.

7L PRE -P ACK AGED
%5 MAGNESIUM
ANGDE |

VERTICAL ANODE

=SS IEn=r= s S\ —
TR = ‘%‘;%W%:Lmém:’ﬁlz“mgﬁ‘"‘:"ﬂ\\\?\“%\// = i

ENEINST=T™

4 S
N EXOTHERMIC WELD
x> LEAD CONNECTION.

INSTALLATION

N.T.S.

NOTES:

1. ADEQUATE SLACK SHALL BE LEFT IN LEAD WIRE TO PREVENT

DAMAGE TO LEAD DURING BACKFILLING.
2. ANODE MAY BE A MINIMUM OF 915mm AND

A MAXIMUM OF 3050mm

FROM STRUCTURE TO WHICH ATTACHED, EXCEPT AS OTHERWISE

NOTED ON DRAWINGS OR SPECIFICATIONS.

3. TOP OF ANODE TO BE INSTALLED AT A DEPTH EQUAL TO OR
EXCEEDING DEPTH OF STRUCTURE BUT IN NO CASE LESS THAN 915mm.
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EXOTHERMIC WELD 619
LEAD CONNECTION.— =7 1“‘““”“*’
PIPE <::>

IS
SEE NOTE 1.
PRE-PACKAGED ANODE

WITH BOTTOM OF
ANODE NEVER HIGHER
THAN BOTTOM OF PIPE.

SHELL OR ROCK

HORIZONTAL ANODE INSTALLATION

(WHERE BOTTOM OF TRENCH IS ROCK)
N.T.S.

NOTE:

1. ADEQUATE SLACK SHALL BE LEFT IN LEAD WIRE TO PREVENT
DAMAGE TO LEAD DURING BACKFILLING.
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610
A

=]

(el

i
I
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“ EXOTHERMIC

PIPE AND
ANODE LEADS
TO TEST
STATION.

/SEE NOTE 2.

= WELD. ﬁl COLLECTOR CABLE SPIRALED AROQUND PIPE
ﬁ = ONE REVOLUTION BETWEEN ANODES:
1
I is
il S N =
ﬁ‘ /_[ % =27 [ \ 3
HIE =il i ) ot
BT Gl @m

= Ter—SEE NOTE 1.

o lki. T %i-_ T} I :
el Tk 1 [ Bkt
= BACKFILL AFTER [IFHT= = '

ANODE INSTALLATION.
PREPACKAGED ANODES

HORIZONTAL ANODE INSTALLATION

( BOTTOM OF TRENCH METHOD)
N.T.S.

NOTES:

1. ADEQUATE SLACK SHALL BE LEFT IN LEAD WIRE TO PREVENT
DAMAGE TO LEAD DURING BACKFILLING.

2. SPIRALING OF COLLECTOR CABLE IS NOT MANDATORY IF CONSTRUCTION
CONDITIONS DO NOT PERMIT SPIRALING.
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PIPE CAP

INSULATED TERMINAL BLOCK

SOCKET-HEAD SET SCREW

SEE NOTE 4

(;E?’ 2" DIAMETER GALVANIZED PIPE
0 <
© <
~ <
<
PLAN \/|EVV c”i? ’/SEE NOTE 2
SEE NOTE 5 5.: )’/SEE NOTE 3
L]

i ,/CONCRETE BASE 12" X 12" X 6"

e . [ T LR
_r_.«_'.;_'«'fs " [ L2 o, 0

1
|

H|

460

i INSULATED BUSHING
il

—em————m———— e ———mm———mmm e =¥

UNDERGROUND STRUCTURE

TEST STATION - ABOVE GROUND

FOR POTENTIAL MEASUREMENTS
N.T.S.

NOTES:

1. THE TYPE OF TEST STATION SHALL BE AS SPECIFIED ON THE CONTRACT DRAWINGS,
OR IN THE SPECIFICATIONS, OR AS OTHERWISE DIRECTED BY THE CONTRACTING OFFICER.

2. PROVIDE ONE TEST LEAD UNLESS OTHERWISE INDICATED ON THE CONTRACT
DRAWINGS, OR IN THE SPECIFICATIONS. THE TEST LEAD SHALL COLOR CODED RED.

3. A SECOND TEST LEAD IF REQUIRED SHALL BE COLOR CODED RED.

4. LEAVE SUFFICIENT SLACK IN LEADS TO ALLOW
REMOVAL OF THE TERMINAL BLOCK.

5. INSCRIBE AN ARROW IN CONCRETE BASE POINTING
IN THE DIRECTION OF THE BURIED STRUCTURE.

6. OTHER COMMERCIALLY AVAILABLE TEST STATIONS WILL BE ACCEPTABLE
IF APPROVED BY THE CONTRACTING OFFICER.
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)}%Zezﬂi\ | SEE NOTE 4 SEE NOTE 5\\\‘
_\\\ . SEE NOTES TA [
(ii://””ﬁ'::::’_z AND 3 SEE DETAL J
40 CONDUIT o
o
CONDUIT
STRAPS
(@]
m
| ©
NINZA
SEE NOTE 2 o
SEE NOTE 3-—f5/’ °
UNDERGROUND !
STRUCTURE
\
DETAIL TEST STATION - ABOVE GROUND
FOR POTENTIAL MEASUREMENTS
N.T.S.

NOTES:

1. THE TYPE OF TEST STATION SHALL BE AS SPECIFIED ON THE CONTRACT DRAWINGS,
OR IN THE SPECIFICATIONS, OR AS OTHERWISE DIRECTED BY THE CONTRACTING OFFICER.

2. PROVIDE ONE TEST LEAD UNLESS OTHERWISE INDICATED ON THE CONTRACT
DRAWINGS, OR IN THE SPECIFICATIONS. THE TEST LEAD SHALL COLOR CODED RED.

3. A SECOND TEST LEAD IF REQUIRED SHALL BE COLOR CODED RED.

4, TEST STATION BOX SHALL BE CONDULET TYPE COMPLETE WITH GASKET
AND COVER, SUBJECT TO APPROVAL BY THE CONTRACTING OFFICER.

5. WOOD POST SHALL BE 4" X 4" X 6'-0" LONG, PENTACHLORAPHENOL TREATED.

6. OTHER COMMERCIALLY AVAILABLE TEST STATIONS WwiLL BE ACCEPTABLE
IF APPROVED BY THE CONTRACTING OFFICER.
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BOLTED ON COVER CONCRETE BASE 310 x 310 x 160
_ FwsteD CRADE \ PAINTED YELLOW\

LSS S s Ty ST £ DR S SN DA TS —

S = e

Iil

EW-" LRI n el

ScE NOTE 5&2 §>\<\SEE NOTE 4
N

//7‘ N SEE NOTE 2
SEE NOTE 3— ¢/} /

I
Ul

EXOTHERMIC WELD
LEAD CONNECTIONS

TEST STATION - FLUSH MOUNTED
(FOR POTENTIAL MEASUREMENTS)

N.T.S.

NOTES:

1. THE TYPE OF TEST STATION SHALL BE AS SPECIFIED ON THE CONTRACT‘ DRAWINGS,
OR IN THE SPECIFICATIONS, OR AS DIRECTED BY THE CONTRACTING OFFICER.

2. PROVIDE ONE TEST LEAD UNLESS OTHERWISE INDICATED ON THE CONTRACT DRAWINGS
OR IN THE SPECIFICATIONS. THE TEST LEAD SHALL BE COLOR CODED RED.

A SECOND TEST LEAD, IF REQUIRED SHALL BE COLOR CODED RED.

4. CURB BOX SHALL BE A STANDARD PRODUCT, AND MAY BE MADE OF CAST IRON OR PLASTIC.
THE BOX SHALL BE COMPLETE WITH A TWO CONTACT TERMINAL STRIP BOLTED TO COVER
AND READY TO RECEIVE THE TEST LEADS.

5. LEAVE SUFFICIENT SLACK IN LEADS TO ALLOW REMOVAL OF THE COVER FOR TESTING.

6. OTHER COMMERCIALLY AVAILABLE TEST STATIONS WILL BE ACCEPTABLE IF
APPROVED BY THE CONTRACTING OFFICER.
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© 9
o 0

RED*’GD

R

%

POTENTIAL
TEST STATION

U
il

=

LINE CROSSING
TEST STATION

INSULATING JOINT
TEST STATION

o CONNECTING
#UMPER OR
O RESISTOR.
RED—xy
L—BLACK

OLLECTOR
ABLE

o
ol
i
it

i1
e

ANODES

GALVANIC ANODE
TEST STATION

TEST STATION CONNECTIONS

NOTE:

1. ALL LEADS SHALL BE =12 AWG TYPE "Tw",
HW-USE OR POLYETHYLENE INSULATED.
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TEST STATION

l{h.

7

SEE NOTE 1 \i e

CASED ROADWAY CROSSING

N.T.S.

NOTES:

1. IF THE CASING HAS TWO VENTS ABOVEGROUND, THE CASING LEADS MAY BE OMITTED.
IF ONLY ONE VENT IS PROVIDED, BOTH LEADS SHALL BE PROVIDED AND CONNECTED
TO THE UNVENTED END.IF NO VENTS ARE PROVIDED, CONNECT THE BLACK
CASING LEADS TO THE FAR END OF CASING.

2. ALL LEADS SHALL BE *12 AWG., TYPE "TW", RHW-USE, OR
POLYETHYLENE INSULATED.
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*10 PIPE WIRE - RED

/

*10 POTENTIAL DROP __'O

WIRE - YELLOW —m |

COPPER SHORTING BAR—_]

+10 COLLECTOR WIRE

NORTH OR EAST - BLACK\

POTENTIAL DROP WIRE
WILL BE PLACED ON THE

RIGHT TERMINAL WHEN
CONNECTED TO THE RIGHT
OF THE TEST STATION.

INSTALL WIRES IN GALVANIZED

CONDUIT OR PIPE. -

=== = == R =
T e e ==

BLACK

Iy

BLUE
RED

=i %

l\—‘\ '

W

WHITE

-
. ————*10 COLLECTOR_WIRE
SOUTH OR WEST - WHITE

*8 PIPE WIRE - BLUE

’\_U:|_LU:I:‘:/:\//\\ P
ﬁﬂﬁzﬁgﬂﬁﬁﬁﬁﬁgﬁﬂﬁﬁm“

ALL PIPE CONNECTIONS
" WELDED AND COATED

|< 15m
MEASURED EXACTLY
WITH TAPE

) COLLECTOR WIRE—4

— A = ONE PIPE DIAMETER
BUT NOT LESS THAN 155mm.

COLLECTOR WIRE—

)
=
ANODE

TEST STATION

FOR CONTINUOUS COLLECTOR WIRE

N.T.S.
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NOMINAL MAXIMUM DISTANCE BETWEEN ANODES
PIPE OR CASING ON ELECTRICALLY CONTINUOUS NEW
DIAMETER (mm) COATED PIPING

50 (2') 450m

80 (3') S00m

100 (4') 230m

150 (6') 150m

200 (8") 120m

250 (10") 100m

S00 (12') 80m

350 (14") /5m

400 (16" 6om

450 (18") 60m

500 (20") 50m

600 (24" 45m

650 (26') 40m

750 (350" Som

900 (56" S0m

THE ABOVE TABLE BASED ON:
(A) USE OF 7.71Kg PACKAGED MAGNESIUM ANODE WITH
TWENTY YEAR DESIGN LIFE.

(B) MINIMUM COATING RESISTANCE OF 50,000 OHMS PER SQUARE FOOT
AND MAXIMUM 37 BARE SURFACE AREA WITH PIPE IN PLACE.

(C) AVERAGE CURRENT DENSITY OF 1.5 MILLIAMPERES PER SQUARE
FOOT OF BARE SURFACE AREA.

(D) INDIVIDUAL PIPING RUNS HAVING ELECTRICAL CONTINUITY AND
BEING INSULATED FROM CONNECTING OR FOREIGN STRUCTURES.

MACNESIUM ANODE INSTALLATION SPACING

NOTES TO DESIGNER:

1. ON PIPING RUNS REQUIRING MORE THAN ONE ANODE, ANODES SHALL CONFORM
TO MAXIMUM DISTANCES SHOWN ABOVE, OR SPACED AT EQUAL LESSER INTERVALS
ALONG THE LINE BASED ON LENGTH OF LINE AND NUMBER OF ANODES REQUIRED.

2. WHERE THE TOTAL LENGTH OF PIPE TO BE PROTECTED IN ANY SINGLE RUN IS
LESS THAN THAT SHOWN IN THE TABLE ABOVE, INSTALL ONE ANODE NEAR MIDPOINT
OF PIPE OR CASING.
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N 9.50 STEEL ROD
51 JOINT BOND CONDUCTOR
- ™
STEEL PIPE JOINT BOND
N.T.S.
SEE DETAIL "A"
STEEL PIPE
//ri < AN 7 ;7
/ {
\ /
| /
/ /
|
ELEVATION
N.T.S.

RUBBER
GASKET

FIELD JO!NT~/

a8 a a »\:'.:'»A:’l.:--:"-."v-.'”-.
JOINT BOND
CEMENT MORTAR CONDUCTOR
DETAIL "A"
N.T.S.
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SEE NOTE 1

DETAIL OF PAPER JOINT COVER

N.T.S.

SEE NOTE 3

STEEL PIPE JOINT, BOND
WHEN REQUIRED BY SPECS.

\
\
A

—7
/

]

[P ——"
LT b

———————-

| /
N /

—

Fommm—————
Fmmmmm e

_____________

e pmm e

~
’
7
¢

PATCH OPENING WITH
KRAFT PAPER AND
HOT COAL TAR.

80 MINIMUM OVERLAP ™ —
OF UNDISTURBED
PIPE COVERING

INSULATING COUPLING

N.T.S.

NOTES:

1. WIDTH AS REQUIRED TO PROVIDE OVERLAP OF 80mm EACH SIDE AS INDICATED.

2. FILL JOINT COVER WITH HOT COAL TAR ENAMEL FROM ONE SIDE ONLY UNTIL THE
AR IS EXHAUSTED AND COVER IS FILLED.

3. OUTER SHOULD BE STRIPPED BACK NOT LESS THAN 80mm EACH SIDE OF
JOINT TO ALLOW MAXIMUM BOND OF THE NEW TAR TO EXISTING TAR COATING.
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PLASTIC
SHIELD

BURIED
STRUCTURE

BACKFILL SHIELD

N.T.S.

NOTES:

1. SHIELD SHALL BE COMPLETELY FILLED WITH MASTIC SEALANT AND
PRESSED IN CONTACT WITH THE PIPE OVER THE CONNECTION, UNTIL
MASTIC IS SQUEEZED OUT OF THE SHIELD.
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FULL LENGTH
INSULATING

WASHER INSULATING WASHER

BTEEL
WASHER ,/J\?VTAES%ER
3--—~ BOLT
BROTECTED NUT BNPROTECTED

% SIDE

i

— p——
V§J /\/

BSULATING
GASKET —— |

i

INSULATED FLANGED JOINT

N.T.S.

SEE SPECIFICATIONS FOR GASKET, WASHER & SLEEVE MATERIALS.
CARE SHALL BE TAKEN FOR PROPER ALIGNMENT BEFORE ASSEMBLY.

. TNSULATED JOINT WILL BE INSTALLED IN THE PIPING WHERE INDICATED ON
THE DRAWING, AND BEFORE ANY OTHER CONNECTIONS TO PIPING ARE MADE.

. TNSULATED JOINTS SHALL BE ASSEMBLED AND INSTALLED IN ACCORDANCE
WITH THE JOINT ASSEMBLY MANUFACTURER'S RECOMMENDATIONS.

NN =

N
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PLASTIC

= =

=

PLASTIC —

INSULATED FLANGED JOINT

N.T.S.

PLASTIC

= )
=/

INSULATING COUPLING

N.T.S.

PLASTIC

\—‘_"‘—“) PLASTIC

INSULATING UNION

N.T.S.
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APPENDI X B

DESI GN REVI EW CHECKLI ST

ELECTRI CAL

1. Provide conplete electrical |egends for exterior and
interior.

2. \When extending aerial primary lines for short distances,
the configurations and material shall be the sane as
exi sting unless directed otherw se.

3. Provide details for congested poles.

4. On cluster-mounted transforners, do not put fuse cutouts
on the same side of pole as m ddle transforner.

5. Do not | eave alumi numin contact with earth.

6. For 4/0 copper primary and |l arger, or alum num
equi val ent, require 95.25mm x 120. 65mm (3-3/4" x 4-3/4")
crossarns, special deadends, and show cal cul ati ons for guy
strengt hs.

7. Taps to primary for transformers should show hot |ine
clanps attached to stirrups (bail).

8. Provide conplete electrical and comrmuni cati on plan and
details: Underground duct banks, |ocation, duct size,

direct burial or concrete encased; identification of primary
and secondary |ines; conductor size and quantity, overhead
i nes, and secondary |lines; conductor size and quantity,
overhead lines, primary and secondary; pole size and cl ass;
i ght standards, |ocation, fixture, base and reinforcing,
pole material hardware |ist.

9. Feeder circuits shall coincide with utility draw ngs for
size and | ocation. Show correct voltage, conductor size and
material for existing primary being tapped or extended.

10. Any extension of an existing |loop primary shall

mai ntain | oop capability.
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11. Do not require surge arresters in deadfront,
pad- mounted transfornmers with | oop feed.

12. Provide a one-line or riser diagramfor the fire alarm
t el ephone, and television systens. |Indicate correct conduit
and wire sizes on plans or in the specifications.

13. Show groundi ng for building service and separately
derived systens. Insure that grounding el ectrode conductors
are shown and sized on the draw ngs. Special grounding
requi renments shall be appropriately detail ed.

14. Show or note boundaries (in all three dinmensions) of
hazar dous areas on drawi ngs. Show class and divi sion
identification nunbers and group identification letter for
hazardous | ocations as required by the NEC. |Indicate

maxi mum t enperature for lighting fixtures when applicable.

15. Supply battery-operated energency |lights from an
unswi tched hot leg of a light circuit serving room where
energency light is |ocated.

16. Provide energency lights in stairwells of nmulti-story
bui | di ngs.

17. Provide clearance around electrical equipnent for
operation and mai ntenance as required by the equi pnent
manuf acturer, National Electrical Code or National

El ectrical Safety Code, whichever is greatest. Required
cl earances are to be indicated with dashed |ines and
coordi nated with other disciplines.

18. Insure that a note is added to the draw ngs prohibiting
the installation of conduit in concrete floor toppings |ess
than 76mm t hi ck

19. Do not allow back-to-back or thru-wall boxes in walls
where sound transm ssion i s objectionable.

20. Do not show conductor insulation types on draw ngs.

21. Provide 10-25% spare circuit breakers in branch

panel boards. Spare breakers should be consistent with
panel board usage; e.g., 20A/1P type for |ighting and
receptacl e panels and 3-pole for equi pnment and distribution
boards sized typically for | oads encountered. Leave "space
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only" where additional capacity exists. Designhers shall
ensure that panel board mains are adequate to accommpdat e
potential new |l oads within reasonable limts.

22. Roons for storing and charging batteries are not
consi dered as hazardous areas as defined by the Nati onal
El ectrical Code. Provide adequate ventilation with an
interl ock between fans and chargi ng equi pment.

23. Al fire alarnms being transmtted to central station
equi pment shall be conpatible with existing equipnment.

24. Receptacles with G F.I. shall be installed only where
required by the National Electrical Code. See Chapter 3 of
TM 5-811- 2/ AFM 88-9, Chapter 2.

25. \White Sands M ssile Range: Woden cross arm braces are
required on 15 KV aerial distribution construction.

26. Mess hall gas-fired toasters require 110V AC for
conveyor notor. Steamfired vegetable cookers require 110V
AC for controls.

27. The cathodic protection designer should coordinate with

t he underground piping designer to assure that pipe coating
specified in the pipe specification.
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CHAPTER VI |
SPECI FI CATI ONS

1. GENERAL | NSTRUCTI ONS.

1.1 Architect Engineer (A-E) is responsible for the preparation of al
the contract specs technical Divisions 2 thru 16, including
attachnments, a table of contents listing technical Divisions 2 thru 16,
a bidding schedule, submittal registers, and a |ist of contract rel ated
government furnished and contractor installed property. Prepare
contract specifications per ER 1110-1-8155, Specifications, and these

i nstructi ons.

1.2 The Departnent of Defense uses the Unified Facilities Guide
Specifications (UFGS), which are the master gui de specifications issued
by the Corps of Engineers and Navy, are available from TECH NFO and
Construction Criteria Base (CCB). TECHI NFO is a conputer based criteria
informati on systemthat may be accessed at |nternet address
http://ww. hnd. usace. arny. ml/techinfo/. CCB is a Departnent of

Def ense- sponsored conpact di sk-read only nmenory (CD-ROM) system

di stributed by the National Institute of Building Sciences (NBIS).
Several commercial sources do not include all Corps of Engineers
approved revisions and if utilized, the A-E nust verify with the
project’s Technical Leader (TL) that the guides are the |latest version
avai l abl e. The A-E should coordinate with the TL for District

suppl enental changes to particul ar gui des.

1.3 Specsintact is an automated specification processing systemfor use
in preparing construction project specifications fromthe master guide
specifications. The use of Specsintact is mandatory. Specsintact is
di stributed on CCB, TECHI NFO (I nternet address in paragraph above).

1.4 WordSpec is a M5 Word Macro that nmmkes Specslntact docunents
conpatible with M5 Word. It gives Specsintact users the ability to edit
their job specifications in Wrd. Specification section files created
with WrdSpec need to be upl oaded into Specsintact to produce the
submittal register, table of contents, and other reports. WrdSpec
software can be downl oaded fromthe Internet through the Specslntact
Internet Hone Page (Internet address in paragraph above).

1.5 ENG Form 4288 "Submittal Register." This document identifies the
shop drawi ngs, continuation of design analysis, equipnent

speci fications, and sanples that the Construction Contractor will have
to submt to the Government to assure that those itens conply with the
contract specifications. Itens shall be classified for Governnent
Approval (G or For Information Only. Use Specslintact software to
prepare the Subnmittal Register. Using Specsintact software is
necessary in order to create the subnmttal register files required for
interfacing with RVS.

1.6 Never use UFGS or old specs that are avail able from past work
because these specs will be out of date. Mdst of the guides are updated
frequently. When available, the District will furnish guide specs for
items not covered by the UFGS. When neither UFGS nor other guide specs
are available, the A-E shall prepare conplete specs for the itemthat
shall be consistent in all respects to the UFGS format.
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1.7 Conmpliance with the Buy American Act (BAA) is mandatory. The BAA
generally requires the use of construction materials and equi pment from
donestic sources in Government contracts |ess than $6, 500, 000. Above
$6, 500, 000. Mexi co and Canada are approved sources by the North
American Free Trade Agreenment (NAFTA). Above $7,311, 000.00, there are
ot her countries that are covered by the Trade Agreenents Act. |If
mat eri al s and equi pnent are required which cannot be obtained from
approved sources, the A-E shall notify the TL early in the design phase
and provide a market analysis and justification to the TL to obtain a
wai ver to the BAA

2. SUBM TTAL REQUI REMENTS. In addition to the foll owi ng, see AEIM
Chapter Xl for specification submttal requirenents.

2.1 Project Definition/Project Engineering/Concept Submittal (10%to
3099 : The A-E marks up an index of the UFGS to indicate which UFGS are
applicable to the contract and includes with the Project
Definition/Project Engineering/ Concept design analysis subnittal

2.2 Prelimnary Design (60% Subnittal/Final Submittal: The A-E
provides this submittal to the TL on CD-ROM di sks in the Specslntact
word processing software and in hard copy, quantity as determ ned by
the TL. Do not subnmit "straight" MS Word sections, as these are not
conpatible with the Specslntact system The A-E obtains copies of the
current editions of UFGS required for this design contract and
coordinates with the TL to incorporate any |ocal supplenents to each
particul ar section. Carefully check the UFGS list for conpliance with
the project requirements and the Project Definition/Project

Engi neeri ng/ Concept plan, as applicable, and all annotated coments to
these subnmittals. This submittal shall include a table of contents of
Di visions 2 through 16, the edited technical sections, subnmttal

regi ster, and bidding schedul e. Use Specsintact to edit the Divisions 2
through 16 specification sections showi ng proposed del eted text and
proposed text additions highlighted. Division 0 “Bidding Requirenents”
and Division 1 “CGeneral Requirenments” will be furnished to the A-E by
the TL and be included in the specifications submtted.

2.3 Corrected Final Submittal (100%: The A-E provides these submittals
to the TL on CD-ROM di sks in the word-processing software specified by
t he supervising Corps District and in hard copy, quantity as determ ned
by the TL. Printed copies shall include a submttal register (SR) at
the end of each section. The disks shall include a separate directory
containing all of the submittal registers for use by the Construction
Contractor and project office after award of the construction contract.
If files on the disks are in conpressed format, provide the exploding
programon the disk with the files. This subnmittal shall include, ready
for publishing without further editing, a table of contents of

Di visions 2 through 16, Divisions 2 through 16 sections with al

hi ghl i ghti ng renoved and i napplicable text deleted, technical review
comments incorporated, subnmittal registers, and bidding schedule. The
District prepares Divisions 0 and 1 sections. The A-E contract Scope of

Wrk will either make the A-E responsible for conbining the sections,
the final table of contents, and cover, or if this will be done by the
district.

2.4 Electronic Bid Set. The Corps of Engineers is required to post
their bid solicitations on the Arny Single Face to Industry web site.
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When required by the contract Scope of Wrk, the A-E provides the fina
speci fications (and drawi ngs) on CD-ROM Specifications will be
converted to Adobe Acrobat .pdf file format before placing themon the
CD- ROM

3. ORGANI ZATI ON OF CONTRACT SPECI FI CATI ONS.

3.1 Organi ze the contract specs per the Construction Specifications
Institute (CSI) format. The CSI format standardi zes the sections of the
techni cal specs into 16 divisions. UFGS guide specifications have been
assigned five-digit section nunbers in accordance with the CSI master
format, plus an “A” or “N dependi ng on whether the guide is Corps of
Engi neers (Arny) or Navy. Assign sections based on other than UFGS, and
speci al |y devel oped sections, the nost applicable CS

di vi si on and section nunbers in accordance with the CSI's Master

For mat .

3.2 Table of Contents. List only those Divisions (1 through 16),
including their respective nunber and division title, having technica
sections in the Table of Contents.

3.3 Specification Section Nunber. ldentify each specification section
by its UFGS or CSI five-digit identification nunber. Arrange the
sections within their respective divisions in nunerical order

3.4 Specification Format. Specification sections and paragraphs shal
utilize the CSI three-part format (General, Products, Execution).
Nunmber the paragraphs using the UFGS nunber/period paragraph
identification system Do not prefix the section nunber to the

par agr aph numbers. Keep the nunber of paragraph levels to four. Every
paragraph shall have a title. The nunmbering systemis illustrated

bel ow.

Nunber/ Peri od System
Part 2 - Products

NN
NERRPRERRERE
WN R PP

N

4. EDITING GU DES. Up-to-date prints of contract draw ngs nust be
available to the specification witer while editing the guide
specifications. The specification witer shall nmake a thorough study of
t he contract draw ngs.

4.1 Prepare and submit the final and corrected final project
specifications per the District Ofice supplenental instructions and
Chapter Xl of this manual. Include a Submttal Register listing the
subm ttal requirenents for each specification section in the project
with both the final and corrected final submittals in accordance with
ER 415-1-10, Contractor Submittal Procedures, and the District's
requi renents.
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4.2 Ceneral and technical notes are found within each UFGS which
clarify and provide instructions on editing the guide. Strictly foll ow
these instructions. Delete all notes fromthe corrected fina

submttal. If it’s the District’s policy, also delete the section table
of contents in the individual guides fromthe corrected fina

subm ttal.

4.3 Deviations for UFGS.

4.3.1 Tailor the UFGS to fit the specific project under design. Only
aut hori zed devi ations as defined in ER 1110-1-8155 are permitted.

4.3.2 Deviations shall not (a) permt the use of products involving
hazards to |ife or property, (b) reduce conpetition by elimninating
options which have been recogni zed by USACE as acceptable, (c) violate
requi renents established by | egal precedence, or (d) lead to higher
life cycle cost by increasing future nmai ntenance cost, etc.

4.4 Carefully edit the UFGS to fit the actual conditions of the design
shown on the drawi ngs. Add additional paragraphs as required to cover
all features of the work. Delete all inapplicable portions of the

gui des. Phraseol ogy of the UFGS should not be changed unless it is
clearly evident that such changes nust be nmade to obtain the results
desired. The final draft shall conpletely cover the work to be done
and will not contain extraneous material. Carefully coordinate each
spec section with the drawings and with all related sections so that
there are no duplication, overlapping, conflicting, or anbiguous
statenents.

4.5 Contract specs shall include all optional products and materials
contained in the UFGS except where deletions are authorized in the
gui de specification notes or by ER 1110-1-8155. Contracting w thout
providing for full and open conpetition is a violation of statute
unl ess permitted by authorities contained in the Federal Acquisition
Regul ati ons. Regul ations prohibit inclusion of additional optiona
mat eri als; prohibit the use of proprietary or sole source nmaterials,
systems, and processes to the exclusion of other materials, systens,
and processes; and prohibit the use of unproved methods or nmaterials
Wi t hout prior justification and approval. The A-E should request

assi stance fromthe district’s project Technical Leader if other than
open conpetition is to be used.

4.6 Federal Specs and ML Specs have been phased out with a few
exceptions. Only those Federal and ML specs in the current editions of
the UFGS nmay be used without justification. Al other Federal Specs and
ML Specs may be used ONLY if witten justification is furnished to the
TL. Industry standards (e.g. ASTM ANSI, UL) should be used to the
greatest extent practicable for description of materials. When there

is no standard product or system spec, then specify the itemor system
by performance description. Use trade names only when

absol utely necessary and then only when the product's salient physical
functional, or other characteristics are included in the spec. Al ways
use the words "or approved equal” in connection with trade nanes.

4.6.1 Type, G ade, Class. Material, equipment, and/or end itens based
on Federal Specs, ASTM or other industry standards, or other agency
standards shall be identified by type, grade, class, etc., as
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applicable. Merely referencing a particular publication is usually
i nsufficient.

4.7 Reference shall not be made to the UFGS (such as: "shall conformto
UFGS- 08201") in design-bid-build contract specs. The UFGS are used only
for witing contract specs and are not nornally available to suppliers
and contractors. UFGS are guides; they are not Standard Specs even

t hough one of the purposes of these guides is to standardize

requi renents.

Desi gn-Build Projects: This prohibition does not apply to design-build

contracts where the Contractor will be required to wite the

construction specs. For design-build projects the Contractor will be
instructed to use either the Corps or Industry guide specs. |If Corps
gui de specs are to be used, the Contractor will be given the Techinfo

web site for UFGS and the District’s | ocal guides and suppl enents.

4.8 Reference to Third Party. Avoid references to a third party. The
"Contractor" and the "Contracting O ficer" are the only contracting
parties in a contract. The terns "Contractor” and "Contracting
Oficer," and in certain instances, "Governnent," shall be used in the
contract specs. Make reference to work done "by others" only when that

work is not a part of the contract and will be done under another
contract or by the Governnment. Do not use References to third parties,
such as "Air Installations O ficer," "Post Engineer," "Architect-

Engi neer," "Sub-contractor," and "Engineer" in the contract specs as

these are not “parties” to the Contract.

4.9 Cross References. Do not cross reference to other paragraphs by
par agr aph number. Make reference by paragraph titles to prevent
erroneous references due to renunbering.

4.10 References to Drawi ngs. The specification witer nust check

drawi ngs to ensure that features associated with phrases as "as shown
on the drawi ngs", "as indicated", or "as otherw se detailed", etc., are
actually shown. If the information is not on the draw ngs, coordinate
with the appropriate technical design specialist to resolve the

di screpancy. Use of the search capabilities of the word processing
software to assist in locating these phrases within UFGS is
recomrended.

4,11 Conflicts. Drawing notes and details that conflict with the

speci fications shall be corrected or deleted. Draw ngs and

speci fications nust agree as to sizes, thickness, spacing, etc. The
UFGS refl ect the nost current design and detail criteria except for
those itens for which specific engineering instructions are furnished,
in which case, the latter will prevail and the guide shall be altered
accordingly. Wen preparing a color schedule, take particular care to
assure that any itemlisted by brand name conplies with the technica
requi renents of the appropriate

speci fication section.

4.12 Term nol ogy. Term nol ogy used on drawi ngs nust match that used in

the UFGS. The specification requirenents nay not be binding if terns
used therein do not coincide with those on the draw ngs.
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4.13 Use of "shall,"” "will,"” "may," and "shoul d". For mandatory
requirenents in the specifications use "The Contractor shall." For
requirenents to be fulfilled by the governnent use "The Gover nment
will." Use "may" to allow an option. Never use "should" in the
speci fications.

4.14 Use of the phrase "Not Used." This phrase is normally utilized as
a labor and tinme saving device. It may be used sparingly in the editing
of specifications to continue an existing nunmbering systemto elimnate
excessi ve renunbering of subsequent paragraphs and subparagraphs
whenever one or two isolated paragraphs within a text are deleted. Do
not use "not used" to account for all unused guide specification

par agraphs. Whenever several consecutive or near-consecutive paragraphs
are del eted, renunber the renmining paragraphs. Do not end sections or
par agraphs with "Not Used" subparagraphs.

4.15 A-E Devel oped Specification Sections. For items not covered by the
UFGS or district guide specifications, create new sections using the
Specsl ntact ARMYSECT tenplate. Edit the section tenplate using the
Specsi ntact Editor.

4. 16 Anendnment Changes. Changes to any specification section during the
time that the Plans and Specifications are out for bids will result in
the entire section being reissued, with the anendnent changes
underlined and the amendrment nunber inserted at the beginning of the
change (AM¢__ ). Each reissued section will have a header on every

page giving the anendnent nunber and solicitation nunber (e.g.
ACCOVPANY! NG AMVENDMENT NO TO SOLI CI TATION NO). Del et ed paragraphs

wi |l have the word DELETED next to the paragraph nunmber with the text
gone. Deleted sentences shall be replaced by an Anendnent nunber
(AME__ ) followed by a blank Iine with a period.

5. BI DDI NG SCHEDULE. Subnmit a bidding schedule with the final and
corrected final specs with the bid amobunts |eft blank (except for the
bid itenms for O & Mmanuals and final as-built draw ngs as applicable
to the Distict’s policy). Include all applicable notes. For bidding
schedul e content and format, refer to local District Cost Engineering
Suppl ements for instructions.

6. GOVERNMENT FURNI SHED EQUI PMENT OR MATERI ALS (GFE). This incl udes
items to be furnished by the Governnent and installed by the
Contractor. The Division 1 General Requirenments prepared by the
District Ofice includes the entire |list of Governnent-furnished,
Contractor-installed itenms for the contract and includes al

i nformati on needed by the prospective bidder to determ ne the cost of
handling and installing the GFE. Such information shall be furnished by
the A-E and shall include the quantity of each itemto be furnished by
the Governnent; manufacturer's nane, nodel nunber, size, weight, and
source (i.e., fromstorage at project site, f.o.b. railroad cars, or
f.o.b. truck); whether the district office needs to requisition the
items; and other pertinent data. Itens of installed material or

equi pnent to be relocated fromone area or building to another are not
consi dered Government-furni shed property and the listing of such itens
in Division 1 General Requirenments is not required.
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7. DESI GN-BUI LD CONTRACTS RFP SPECI FI CATI ONS

7.1 Design-build contracts are different from design-bid-build
contracts in that the Contractor designs and constructs the project in
accordance with the design and performance criteria specified in the
Request For Proposal (RFP) document. There generally are no technica
CSl-formatted technical sections. The RFP' s design and construction
criteria are generally specified in performance requirenents as opposed
to UFGS' s prescriptive specifications used for design-bid-build
contracts. RFP specifications should follow the Corps of Engineers’
Desi gn-Bui | d Gui dance | ocated on the Techinfo web site under Supported
Docunents and the "Design-Build and Mlitary Construction” Prospect
Course Manual in developing the. Since the UFGS are primarily
prescriptive specifications, it is recommended using the CSI/Design-
Build Institute/Building System Design, Inc. PerSpective software for
format and to devel op the technical performance requirenents, product
qual ity specifications, and substantiation requirenments. Since

Per Spective is conprehensive software witten for private industry
construction contracts, its Request For Proposal Docunents nodul e and
nost of the chapters in the Contracting Docunents nodul e need to be
turned off, as they are not applicable to Federal contracts. These
need to be replaced by the Corps of Engineers’ standard Division 0

Bi ddi ng and Contracting Requirements and Division 1 Genera

Requi renents docunents. Wthin PerSpective's Contracting Docunents
nodul e, Chapters 00570 Contract Definitions, 00830 Design and
Construction Procedures, and 00840 Referenced Docunents can be edited
and rmade applicable to Federal contracts.

8. I NSTRUCTI ONS FOR PRI NTI NG SPECI FI CATI ONS.
8.1 Specsintact format. Corrected Final specifications shall be
converted to Adobe Acrobat format (.pdf) files. Hard copies of the

speci fications shall be printed fromthese .pdf files.

8.2 Reproduction Quality. The A-E shall check the final printed copies
for reproduction quality before submtting to the district office.

VII -7



CHAPTER VI | |
DRAW NGS

Tabl e of Contents

PURPOSE AND SCOPE
REFERENCES

CADD OPERATI NG PROCEDURES
3.1 CADD Software

3.2 CADD Standards

3.3 Gaphic Files

Drawi ng Seal s and Si gnatures
.10 Anmendnents to Draw ngs

.11 Construction Modifications
.12 Drawi ng Submttal Media

3.3.1 Drawing CADD Fil es
3.3.2 File Nam ng Convention
3.3.3 CADD Conventi ons
3.3.4 Drawi ng Size

3.3.5 Title Blocks/Borders
3.3.6 Units

3.3.7 Scale

3.3.8 Nunbering

3.3.9

3.3

3.3

3.3

TYPES OF DRAW NGS
4.1 Budget Type Draw ngs
4.2 DA Standard Desi gns/ Draw ngs
4.3 Site Adapted Draw ngs
4.4 Standard Draw ngs
4.4.1 Field Standards
4.4.2 Regional Standards

4.4.3 HQUSACE St andards
4.5 Project Draw ngs

4.5.1 Schematics/ Sketches

4.5.2 Arny Project Engineering and Air Force
Project Definition

4.5.3 Arny Concept

4.5.4 Final & Corrected Final Draw ngs

4.5.5 Denvolition Draw ngs

4.5.6 As-Built Plans

FORMAT OF PLANS

VITIT-i



Arrangement of Draw ngs
Separ ate Draw ngs

Cover Sheet

| ndex of Draw ngs

aaoaooaa
OO WNPEF

Legends and Synbol s

RAW NG STANDARDS
1 Scale

2 Lettering

3 Sheet Nunbers
.4 North Arrows
5 Titles

6

7

8

Phot ogr aphs

Di mensions/ Grid
9 Finished Draw ngs/ Checking
10 Reproduction Process
11 Electronic Bid Set

[oNeoNoNoNeoNo NN Ne) e Ne) N )

RQIECT DRAW NG DATA
.1 Project Site Plans
.2 Floor Plans
.3 Fire Protection Pl ans
.4 Room Fi ni sh/ Col or Schedul es
7.4.1 Interior Schedul es
7.4.2 Exterior Schedul es
El evati ons
Longi tudi nal and Cross-Sections
Wal | Sections
Door s
7.8.1 Door Schedul es
7.9 W ndows and Schedul es
7.1 Roof Pl ans
7.11 Ceiling Plans
7.12 Sections and Details
7.13 Equi pnment Schedul es

P
7
7
7
7

~N N NN
0~ o U

8. AMENDMENTS AND MODI FI CATI ONS

Appendi x A - Pl ates

VI -i

Project Vicinity, Location and Haul

Section and Detail Cross Reference



Chapter VIII
DRAW NGS

1. PURPOSE AND SCOPE. This guidance establishes uniform
drawi ng standards for Architect-Engineers (A-E), design-build
contractors and Governnent personnel preparing design,

engi neering and construction docunments, other than shop

drawi ngs, pursuant to a contract with Districts in the

Sout hwestern Division. These standards are to facilitate
preparation, review and a clear understanding of the contract
docunents.

2. REFERENCES:

2.1 ER 1110-345-700 Engi neering and Desi gn, Design Analysis,
Drawi ngs and Specifications, Appendix C, - Draw ngs.

2.2 ANVE/C CADD Standards Manual (current edition). A copy of
t he standards can be downl oaded fromthe Internet at the
WAt er ways Experinment Station (CEWES), CADD/ G S Technol ogy
Center (http://tsc.wes.arnmy.ml). A CD ROMdisk with the
manual and ot her CADD system data can be ordered at the sane
I nternet address or can be obtained fromthe CADD/ G S
Technol ogy Center (CEWES-ID-C), 3909 Halls Ferry Road,

Vi cksburg, MS 39180-6199.

3. CADD OPERATI NG PROCEDURES. Al'l original and finished
drawings will be produced usi ng Conmputer-Ai ded Design and
Drafting (CADD). Existing hard copy data to be included in
construction projects shall be scanned to raster formt

(m nimum vector preferred) and submtted with all required
el ectronic files.

3.1 CADD Software. The basic software package used to
create contract draw ngs shall be Bently Inc.'s,

M croStationa or Autodesk's AutoCada, as specified by the
supervising district. Manually drawn sketches nmay be used for
schematic and prelimnary studies.

3.2 CADD Standards. The A/E/C CADD St andards Manual was
devel oped by the CADD/ G S Technol ogy Center to reduce
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redundant CADD st andardi zation efforts within the Arnmy, Navy,
Air Force, and Corps of Engineers. The manual consoli dates
vari ous CADD standards used in the Corps of Engineers into a
generic format to operate under vari ous CADD software
packages (such as McroStation and Aut oCAD) and to

i ncorporate existing industry and national standards.

3.3 Graphic Files.

3.3.1 _Drawing CADD Files. Each graphic file should contain
the contents of only one drawi ng (sequence numbered sheet).
The architectural floor plan, site master plan, nechani cal
master plan, electrical master plan, etc. will each be
constructed in a separate CADD file. These plans will not be
split between two or nore CADD files. Designers will use

t hese floor plans/ master plans as reference files and not
copy theminto their sheet design file. This wll facilitate
t he incorporation of plan changes.

3.3.2 _File Naming Convention. File names shall be as
indicated in the A/E/C CADD standard and/ or supervising
district standard. The Architect-Engi neer should obtain the
file nam ng convention to be used for a particular contract
fromthe district's project Technical Leader.

3.3.3 CADD Conventions. Use will use the CADD | evel/l ayer
convention, |line synbologies, font libraries, and color
tables as indicated in the A/E/C CADD standard or as required
by the project’s supervising district. The Architect-Engi neer
shoul d obtain the CADD conventions to be used for a
particular contract fromthe district's project Technical
Leader.

3.3.4 Drawing Size. Drawi ng sizes shall be as indicated in
the A/E/C CADD standard and/or supervising district CADD
standards. Sketches or reduced size draw ngs for design
brochures shoul d be copying size 215mm x 280 mm (8-1/2"x 11")
or 280 mm x 430 mm (11"x17").

3.3.5 Title Blocks/Borders. Standard CADD title bl ocks and
border files for contract docunents shall be furnished to the
A-E by the district project Technical Leader in the
supervising district.

3.3.6 Units. Unless otherw se directed, draw ngs shall use
the nmetric International Systemof Units (SI). See paragraphs
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2 and 3.2.1 of Chapter | for guidance on netric design policy
and application. Additions/nodifications to existing
facilities my be in the English systemof units to match the
units used in the original facility construction if directed
by the supervising district.

3.3.7 Scale. Appropriate scales shall be used to produce
clearly | egible drawing and shall conformto the A/E/ C CADD
standard and/or supervising district. See paragraph 6.1 for
conventional scal e standards.

3.3.8 Nunbering. Sheet nunbers, sequence nunbers, and CADD
file names shall be as indicated in the A/E/C CADD standard
and/ or supervising district standards. All design submttals
requi re sheet nunbers. See paragraph 6.2 below. Final design
and all subsequent design submttals also require sequence
numbers. The CADD file name and pl ot date should be shown
outsi de the border under the title block on all draw ngs.

3.3.9 Drawing Seals and Signatures. Architect-Engineer

desi gned drawi ngs shall each be seal ed, signed, and dated by
t he responsi bl e designer. Electronic duplications of seals
are acceptable. However, original, handwitten signatures on
pl otted record draw ngs are required.

3.3.10 Anmendnents to Draw ngs. Architect-Engineer shall
make amendnent revisions to the nost recent CADD dr awi ngs
contents and title block. Unless other procedures established
by the supervising district are furnished to the A-E, the
foll ow ng procedure shall be foll owed. Before any
solicitation CADD file is amended, a copy of the CADD file or
files that make up the drawi ng shall be saved with a . ORS
(original solicitation) extension. In the |ower right-hand
corner below the title block insert *“SUPERSEDED BY (new sheet
no.)“. Then the original CADD file shall be revised to

i nclude the anmendnent and the file saved as fil enane. ann
where filenane is the root nane and nn is the amendnent
nunmber. Amendnment nunbers should be coordinated with the
district project Technical Leader. Circle each of the areas
of change for this amendnent on the drawing with a dashed

i ne and renove the dashed |ines for any previ ous amendnent
to that drawing. Place a triangle inside the circled area on
the drawing with the assigned | ower case change letter
(a,b,c) inside the triangle. Place a nunber outside the
triangle in ascending order for each area that has been
encircled. The revision block shall contain the date of
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revi sion, anendment nunber (AMD00?) and a brief description
of the changes on the drawing along with a triangle

contai ning the change |letter and nunber outside to indicate
the nunber of circled areas. Successive revisions shall be
shown progressing upward in the revision block and use
ascendi ng change letters (a, then b, then c, etc). The sheet
nunber and sequence nunber shall be changed by adding a point
nunmber. The point nunber shall be in ascendi ng order
dependi ng on the nunber of amendnments to that drawi ng (sheet
nunmber.1 and sequence nunber.1, then sheet nunber.2 and
sequence nunber. 2, etc). An added drawi ng shall be indicated
as “New Drawi ng” and del eted draw ngs shall be indicated as
“DELETED FROM CONTRACT” in the revision block. The Draw ng
Index will reflect the new drawi ngs added and del et ed

dr awi ngs.

The anmended CADD files shall be submtted to the district in
the nedia required by the A-E Contract.

3.3.11 Construction Mdifications. The Architect-Engineer
will be requested to nake construction nodifications by the
district project Technical Leader. Modifications will be
posted using procedures, simlar to the anendment posting
procedures described above, established by the supervising
district on the |l atest version of the CADD design files.
Unl ess ot her procedures established by the supervising
district are furnished to the A-E, the foll ow ng procedure
shall be foll owed. Before any contract drawing CADD file is
nodi fied, a copy of the CADD file or files that make up the
drawi ng shall be saved with a .ORG (original contract)
extension. In the |ower right-hand corner below the title
bl ock i nsert “SUPERSEDED BY (new sheet no.)“. Then the
original CADD file shall be revised to include the
nodi fication and the file saved as fil ename. mn where
filename is the root nanme and nn is the nodification nunber.
Modi fication, DO, and file extension nunbers wll be
furnished by the district project Technical Leader. The
revision block shall contain the date of revision,
nmodi fi cation nunber (DO0007?) and a brief description of the
changes on the drawing along with a triangle containing the
change number (1,2,3, etc). The sheet nunber and sequence
nunber shall be changed by addi ng a point nunber. The point
nunber shall be in ascendi ng order dependi ng on the nunber of
amendments and nodifications to that draw ng (sheetnunber.1
and sequence nunber. 1, then sheetnunber.2 and sequence
number . 2). Modified CADD files shall be submitted to the
district Technical Leader in the nmedia required by the AE

VIilI-4



Contract.

3.3.12 Drawing Submttal Media. The supervising district
shal | establish the appropriate nmedia and nunber of copies
for subm ssion of final draw ngs, and for other required
submttals and include these requirenents in the A-E Contract
and for designs prepared by district personnel These may be
CADD files in .dgn or .dwg format, CAL files, CD-ROMw th
drawing files (and specifications), and full size or half-
size hard copy drawings. If required by contract hard copy
Vel |l um drawi ngs, plotted from CAL files shall be submtted.
Each submittal of CADD files shall contain an EXCEL
spreadsheet containing the drawi ng nunber, sequence number,

| evel /| ayer assignnents, line colors, line weights, |ine
types and any ot her workspace settings used for every

dr awi ng.

4. TYPES OF DRAW NGS

4.1 Budget Type Sketches/Drawi ngs are single-Iline diagrans
for estimating costs and progranm ng projects. These

drawi ngs are normally reduced for presentation in 216 nmm x
279 mm (8 1/2" x 11") Project Engineering (PE), Project
Devel opment Brochures (PDB), Army or Requirenents and
Managenment Plan (RAMP), Air Force. Mninmumsize lettering

will therefore be equal to 12 point type size after
reproduction. Functional data, controlling dimensions and
gross area will be shown.

4.2 Departnment of Arny Standard Designs/Draw ngs essentially
consi st of standard floor plans, typical building sections
and special site requirenents, w thout any detailed design
devel oped. Designs are at about the 10% stage. These designs
wher e devel oped in accordance with ER 15-1-25. Standard
desi gn packages are avail able for about 13 different Arny
facilities with about 15 others under devel opment. Use of

t hese standards for Arny projects is mandatory and wll be
required by the DD 1391 form Standards are avail abl e through
the District Technical Manager. Drawi ngs in these packages
are CADD M croStation files. Deviations fromthese standards
are not permtted w thout waiver approval.

4.3 Site-Adapted Drawi ngs are plans froma prior project.
The | evel of inplenmentation will be technically coordinated
by district staffs. Typically site-adapted plans wll be
revi ewed by each design discipline for updating to current
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criteria for the specific construction site. Site-adapted
drawing title blocks shall be changed by deleting the

ori ginal AE name and seal, replacing the project nane with
the current project name, deleting all amendnment and
nodi fi cati on notations and synbol s throughout the draw ng,
and addi ng a note above the title block indicating the
project fromwhich the drawi ng has been site adapted.

4.4 Standard Drawi ngs Standard drawi ngs are fully devel oped
pl ans and conpl ete details for use in repeated |ocations or
for site adaptation as foll ows:

4.4.1 Field Standards are District or | ocal standards
derived from prior projects.

4.4.2 Regional Standards are Division or uniformcriteria
standards established for regional, climatic and ot her

envi ronment al design conditions. Plates at the end of
chapters in this AEIM are regional standards. Supervising
districts may have additional standards. The AE shoul d
request a list of Standard Detail files available in

M croStationa or AutoCadad format, fromthe district project
Techni cal Leader.

4.4.3 HQUSACE Standards are national standards. These
docunments which are to be utilized as conpletely as
practicable for project design conditions. Analyses of
foundati ons, structural and mechani cal systens are nornmally
authorized to site adapt the drawi ngs. Revisions and
devi ati ons beyond these shall be reported and submtted for
approval through the Technical Leader in the supervising
district, to CESWD-ETEC-T to HQUSACE.

4.5 Project Drawi ngs are devel oped for actual construction
at an individual site. They nay be site-adaptations of
standard plans or new and origi nal design docunent submttals
as foll ows;

4.5.1 Schematics/Sketches are single-line drawings to scale
representing 5-10% project design devel opnment. They incl ude
but are not limted to basic site plan (including orientation
and contours), floor plan (with overall dinmensions), gross
area, two el evations and a section.

4.5.2 Arny Project Engineering and Air Force Project
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Definition are double-line drawings to scale, with

di mensi ons, representing 10-30% (actual % as specified by
contract Scope of Work) project design devel opnent. They

i nclude but are not limted to a site plan show ng proposed
bui | di ngs, roads, parking, etc., utilities layout for

el ectrical, gas, water, steam etc., floor plan(s) show ng
functi onal space arrangenents, building elevations, and
sections to identify exterior wall system and architectural
style, sections to show type of floor and roof structure,
single line ductwork | ayout, mechanical room | ayout.

4.5.3 Arny Concept are double-line drawings to scale with
control dinmensions representing 25-35% project design

devel opnent. Conprehensive basic | ayouts with net areas and
equi pmrent are required for each design discipline. A
prelimnary fire protection plan, elevations, cross-section
and typical wall section are required.

4.5.4 Final/Corrected Final Draw ngs are conplete civil,

architectural, structural, mechanical and el ectrical draw ngs

i ncluding all building components, controlling dinensions,

sections and details for efficient execution of construction.
Drawi ngs wi ||l be independently checked and thoroughly

coordi nated with specifications term nol ogy for accurate

t ake- of f and conpetitive bidding by contractors.

4.5.5 Denmplition Drawings will show all of the existing
construction to be changed or renoved. Notes, dinensions and
details will be explicit for accurate sizing, take-off of

quantities and estimting. Provide a schedule identifying
characteristics of mechanical/electrical equipnent to be
removed or rel ocated.

4.5.6 As-Built Plans are conpleted sets of drawings with all
att endant changes, nodifications and details of construction
as built and installed. Sets of As-Built Plans of wll be
furnished as required to the using agency for future
reference, maintenance and construction on the facility. A
Master set of CADD files of the project drawing records wl|
be retained at the District for a period of 5 years and then
sent to the using agency.

5. FORMAT OF PLANS The nunber of drawings wll vary
according to the scope and requirenents of each project.
Experience has shown that follow ng the guidance bel ow
results in clear construction contract docunents.
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5.1 Arrangenent of drawings will be as shown on plate D1 of
Appendi x A.

5.2 Separate Drawi ngs. Typically to avoid congestion,
provi de separate draw ngs as listed bel ow.

5.2.1 Project Site Plan(S) Project site plans are typically
provided in civil drawings, in denmolition plans, for exterior
utilities, etc.

5.2.2 Demolition Plans (buildings, paving, utilities, etc.)

5.2.3 Gading, Paving and Drai nage Pl ans

5.2.4 Exterior Uilities (water, sewer, gas, etc.)

5.2.5 Exterior Electrical Utilities (power distribution)

5.2.6 Plunbing
5.2.7 HVAC

5.2.8 Lighting System

5.2.9 Power System

5.2.10 Communi cations, Signaling, and other special systens
(e.g., telephone, fire alarm intercom)

5.2.11 Fire Protection Pl an

5.2.12 Architectural plans, sections and details.

5.2.13 Structural plans, sections and details.

5.3 Cover Sheet. Each set of plans or volunme in a set of

pl ans shoul d have a cover sheet. Cover sheets contain the
base nanme, official title of the project, volume nunber when
there are nmultiple volunes in a set, Corps O Engi neers |ogo,
name of district responsible for the preparation of the
contract plans, solicitation nunmber and issue date, and after
award of the contract for construction the contract nunber.
The A-E should obtain the format for the sheet fromthe
district project Technical Leader. Solicitation and contract
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numbers will be assigned by the district.

5.4 Index of Drawi ngs may be a separate sheet, sheet for
each volume of the plans, or for small projects conbined with
the project |ocation sheet. Place the index of draw ngs
behind the cover sheet. Arrange so that additional nunbers
can be added in each technical discipline.

5.5 Project Vicinity, Location and Haul Route. A vicinity
map and base | ayout map to be used for project |ocation and
the haul route will be furnished by the supervising Corps
district. This information should be included on a separate
sheet follow ng the index sheet.

5.6 Legends and synbols will be conplete and concise for the
proj ect design. District standard synbols will be used to
depict all work itenms on boring |logs, civil draw ngs,

archi tectural draw ngs, nechanical draw ngs, electrical

drawi ngs, and | andscapi ng. Al A standards may al so be
utilized. The anpersand (& w Il not be used in sentences and
schedul es. Additional synbols may be used by the design
agent to correlate project drawi ngs by discipline. A
consol i dated | egend/ synbol sheet for the entire project nay
be provided or separate | egend/ synbol on discipline draw ngs
may be provided.

6. DRAW NG STANDARDS

6.1 Scale for all drawi ngs and delineation will permt
conplete legibility. A graphic bar or checkerboard scale
wi |l be provided on each sheet near the |ower |eft hand

corner of the sheet. Conventional scale standards are as
foll ows:

Site Plans ( Buildings ) No smaller than 1:200
FIl oor Pl ans* 1:50 to 1:100
Roof Pl an 1: 100
Exterior El evations 1: 100
Interior Elevations 1:50

Cross Sections 1: 50 to 1:100
Wal | Sections 1: 20

Stair Details 1:20

Details 1:5 or 1:10
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* A m nimm scale of 1:50 is required for famly
housi ng, medical centers and all areas of congestion such as
mechani cal roons, restroons, kitchens etc.

6.2 Lettering. Conputer lettering will be in the font and
i ne wei ght standard used by the district. Lettering will not
be less than "this type-size", after reduction, for any
reduced presentation.

6.3 Sheet Nunbers will be indexed and assenbl ed by

di sciplinary group in the set of drawings. Unless otherw se
approved by the design district, the sheet nunber should
consist of a capital alphabetical letter representing the

di scipline followed by a nunmber indicating its sequence in

t he discipline group. The designations for the disciplines
are C for civil/site, A for architectural, S for structural,
M for nmechanical, E for electrical, BL for boring |ocation
and log of borings, L for turfing and | andscapi ng.

6.4 North Arrows will be placed on the plan sheets for each
discipline. The north arrow will be on the key plan if used
and oriented to the top of the sheet where practicable. The
true neridian and magnetic declination will be shown on al
maps. When a coordinate systemis used for civil draw ngs,
grid north will be shown.

6.5 Titles nust be used to identify the view and al so what
the view is representing; SITE PLAN, PIPING PLAN, FLOOR PLAN,
NORTH ELEVATI ON, W NDOW JAMB DETAI L, CROSS SECTION A-A, etc

6.6 Section and Detail Cross References should followthe
sheet nunber where cut/sheet nunber where shown convention
shown on plate D2 in Appendi x A unless otherw se approved by
the district. Section and cross reference standard synbol s,
should typically have a title to provide sufficient
identification to clarify location of the sections/details,
such as JO NT DETAIL, ELECTRI CAL PANEL ELEVATION, etc. The
title may have nore than one line and may have subtitles and
expl anat ory notes.

6.7 Photographs may be used to better illustrate existing
conditions. Photos used for nodification work or maintenance
wor k shoul d use pencil changes and di nensi ons drawn on the
photos with clarifying notes. Photos should be not |ess than
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100 mMmm x 125 mm (4" x 5") and not larger than 200 nm x 250 mm
(8" x 10"). \hen appropriate graphic scales should be
i ncluded so the dinmensions can be scal ed.

6.8 Dinensions/Gid will be carefully checked and

coordi nated between disciplines for accuracy. Plan

di mensi ons for wall frame construction will be to face of
stud and to centerline of openings. Masonry construction
di mrensions will be to nom nal face of masonry and to janbs of
openi ngs. Modul ar design will be used for all masonry and
di mensions will be in increnments of 10 mmto reduce on-site
cutting for hard metric masonry units. Control dinmensions
will be to the sane points on architectural and structural
drawi ngs. Where colums occur, a dinmensional grid system
will be set to columm centerlines.

6.9 Finished Draw ngs/ Checking. All drawi ngs submtted wl|
be marked to their submttal level (i.e. Advance Final,

Final, etc.). The medium for subm ssion shall be in the
contract docunents or established by the district project
Techni cal Leader. Notes and term nology will be consistent
with quide specifications. General notes will be grouped and
special notes will provide specific reference, i.e. See

Structural Dwg.S-1. "By Ohers" should not be used. Work
shown, but not existing and not in the construction contract,
will be designated as NIC (not in contract). Sectioning,
cross-referencing and general titling guidance are as shown
on plate D2 of Appendix Ain this chapter. Detailing should
be consistent with stock materials and standard construction
practices. Details should provide thorough and unanmbi guous
gui dance for basic materials of construction. Details for
options should be consistent with reasonable selections from
t he quide specifications for project design conditions.

6. 10 Reproduction Process. Specific requirenments for the
reproduction process to be used for each project will be
furni shed by the supervising district. See paragraph 3.3.12
above.

6.11 Electronic Bid Set. Wen required by the contract
Scope of Work, the AE shall provide the final draw ngs (and
specifications) on CO-ROM Drawi ngs will be converted to CAL
file format before placing themon the CO-ROM Digital files
for use on the Electronic Bid Set CD' s shall be furnished as
directed by the supervising district.
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7. PRQIJECT DRAW NG DATA See Civil Chapter 11, Architectura
Chapter 111, Structural Chapter 1V, Mechanical Chapter V,

El ectrical Chapter VI, and Part 2, Chapters 1 through 8 in
Design Anal ysis Chapter | X for requirenents in addition to
the follow ng:

7.1 Project Site Plans will show north arrow, existing
contours, existing and adjacent facilities, topographic
features and utilities interface for conplete

i nterdi sciplinary coordi nation of the proposed site design.

7.2 Floor Plans will show conplete horizontal controlling

di mensions and civil/site interface. Reference all section
cut lines on plan to the appropriate sheet where the section
is shown. Built-in, installed and portable equipnment will be

indicated to scale. For major itens of nmechanical/electrical
equi pment, use the | arger of three manufacturers equi pnment
sizes for space requirenents.

7.3 Fire Protection Plans will be provided for Arny project
engi neering, Air Force Project Definition, Concept, Final and
Corrected Final submttals. Plans will indicate hazards,

cl earances, rated wall systens, fire exits and di stances.
Gross floor areas will be listed for each floor and for the
bui | di ng.

7.4 Room Fi nish/ Col or Schedules will be provided on (or
follow) the floor plan sheet, be conplete for each wall
orientation and consistent with fire protection plan ratings,
interior design finishes and project specifications

term nology. All spaces in the schedules will be filled in.
VWhere surfaces have no finish, the word "none" will be used.
Ditto marks will not be used.

7.4.1 Interior Finish Schedules will cover all built-in

items requiring finish including cabinets, counter tops,
acoustical materials and nechanical/el ectrical equipnent
exposed to view. Schedules wll stipulate surfaces to
receive paint by type and texture and the specifications wll
be coordi nated therefor

7.4.2 Exterior Finish Schedule will include the finish and
texture for all exterior materials exposed to view  Exterior
metal work such as doors, wi ndows and netal fascia will be
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conpati bl e.

7.5 Elevations will show all visible elenments including
adaptation to finish grade, story heights, fenestration and
mechani cal / el ectrical equi pment and screeni ng of appearance
di stractions. |Indicate rustication, control, construction
and expansion joints and coordinate with structural draw ngs.

7.6 Longitudinal and Cross-Sections will be taken to show
all building fram ng sub-assenblies and suspensi on systens.

7.7 Wall Sections will show conprehensive variances in
construction with conplete vertical dinmensions. Sections
will be structurally coordinated for:

7.7.1 Foundation and finish grade conditions.

7.7.2 Size and spaci ng of horizontal and verti cal
rei nforcenment and nasonry ties

7.7.3 Control joint placenent and details

7.7.4 Suspension and furring assenblies including wind up-
lift and seism c bracing details.

7.8 Doors will be drawn to scale, each with a separate
number and door swi ng shown in plan. Door el evations and
details wll show transons, sidelights, glazing and | ouvers.

Doors will be nunbered consecutively and counter-clockw se
in plan as follows:

Basement ------- 01 through 99

1st Floor ----- 101 t hrough 199

2nd Fl oor ----- 201 through 299

etc.
7.8.1 Door Schedules will list each door by separate nunber
and segregate by type, material, fire rating, hardware,
threshold and detail references. Schedules will be
coordinated with fire protection plans, security criteria,
and specifications. Each frane type will be identified by

double letters (AA BB, CC etc.)

7.9 Wndows and Schedules will include all the various types
and options used with references to head, janb and sil
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details. Each wi ndow type will be designated by "W and
number (W1, W2, etc.). Wndow details should be

coordi nated with energy conservation fenestration and sol ar
shadi ng.

7.10 Roof Plans will show all access, slopes, drainage flow,

scuppers, roof nounted equi pnent, wal kways, and skylighting.
Provi de references for all flashing details, horizontal

joints, intersections, and penetrations. Wen built-up roof

systens are used, detail uniform shaped penetrations wth

cl anped bel |l -flashing and non-uni form shaped penetrations

with pitch pockets.

7.11 Ceiling Plans will show all special architectural
features and nmechanical/electrical fixtures and will be
coordinated with fire rated assenblies and sprinkler system

7.12 Sections and Details. Cuts will be conprehensive for
construction and identified with correct number and sheet to
accurately show di nensions, type and extent of materials.

7.13 Equi pnent Schedules will |ist identification

nomencl ature for each piece of equipnment, stating size,
mounting provisions, utility service and capacity

requi renments. Additionally denote Government

Furni shed/ Contractor-Install ed equi pmrent and all Governnent -

Furni shed and Installed equipment. Medical and | aboratory
equi pnent schedules will be as specifically directed for the
pr oj ect .

8. AMENDMENTS AND MODI FI CATI ONS. Revisions to drawi ngs wil |
meet the drafting standards used in the devel opnent of Final
Plans for uniformty. The district project Technical Leader
wi |l coordinate between the Corps of Engineers Construction
representative and A-E and furnish direction therefor. See
paragraphs 3.3.10 and 3.3.11 of this chapter for additional
gui dance.
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APPENDI X A

CHAPTER VI | |

| NDEX OF PLATES

Pl at e No. Title
D1 St andard Arrangenent OF Draw ngs
D2 El evati on, Section & Detail Cross-

Ref er ences
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STANDARD ARRANGEMENT OF DRAWINGS

COVER
SHEET

SHEETS —————#»
G1- THRU

INDEX
SHEET

SHEETS ————=
C1- THRU

>
CIVIL/SITE

-———— USE WITH PROJECTS WITH MORE
THAN 20 DWGS. OTHERWISE SHOW
ON PROJECT LOCATION SHEET.

/NOTEI PROJECT LOCATION MAP WHICH

ALSO SHOWS HAUL ROUTES, DISPOSAL
AND BORROW AREA SHALL BE FIRST
SHEET OF CiVIL DWGS. CIVIL SHEETS

SHEETS —— = | BORING LOCATION AND

BL1 - THRU

SHEETS —————»

L1- THRU

SHEETS ——————#»
Al - THRU

LOG OF BORINGS

WILL ALSO INCL. ENVIRONMENTAL.

TURFING AND
LANDSCAPING

ARCHITECTURAL

SHEETS ——— STRUCTURAL
S1- THRU
SHEETS —— 8= MECHANICAL
M1 - THRU
SHEETS ———— = ELECTRICAL
E1- THRU

PLATE D1




FLEVATION, SECTION & DETAIL CROSS REFERENCES

__________________________________________________________________

! NOTE TO DESIGNER:
! THE FOLLOWING SECTIONING/DETAILING CONVENTIONS
| WILL BE USED ON ALL WORKING AND FINAL DRAWINGS.

DIRECTION ——m IDENIFICATION LETTER OR NUMBER

\—' NUMBER OF SHEET ON WHICH REFERENCE

IS DRAWN. USE A1, S1, M1, ETC., NOT SEQ. NO.
(SEE NOTE 1)

SECTION TAKEN . DO NOT USE
SEQ. NO. (SEE NOTE 1)

15 mm DIA. CIRCLE
IN BODY OF DWG.

IDENIFICATION LETTER OR NUMBER

UTITLE" (SEE NOTE 2)

NUMBER OF SHEET ON WHICH REFERENCE
NUMBER OF SHEET ON WHICH —— IS DRAWN. USE A1, S1, M1, ETC., NOT SEQ. NO.
SECTION TAKEN . DO NOT USE - (SEE NOTE 1)

SEQ.NO. (SEE NOTE 1)

NOTE 1: ELEVATION, SECTION & DETAIL REFERENCES. SHOWN ARE EXAMPLES ONLY.
USE THE PROPER DESIGNATION FOR EACH DISCIPLINE.

C - CIVIL BL - BORING LOC. & LOG OF BORINGS

A - ARCHITECTURAL L - TURFING & LANDSCAPING

> - S IRUC Rt NOTE: TRI-SERVICES CADD/GIS STANDARDS
CONTAIN ADDITIONAL DISCIPLINE DESIGNATIONS.

E = ELECTRICAL

NOTE 2 : A TITLE MUST IDENTIFY THE VIEW AS A PLAN, ELEVATION, SECTION,
SECTIONAL ELEVATION, ETC. THE TITLE MUST ALSO IDENTIFY WHAT THE
VIEW (S REPRESENTING: ELECTRICAL SITE PLAN, PIPING PLAN, ETC. THE WORD
"DETAIL" OR "VIEW" OR "ELEVATION" EVEN IF USED WITH A CROSS-REFERENCE
BUBBLE. IS NOT A SUFFICIENT IDENTIFICATION OF THE VIEW. A TITLE MAY HAVE
SUBTITLES AND EXPLANATORY NOTES.

PLATE D2
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CHAPTER | X
DESI GN ANALYSI S

1. GENERAL. The requirenments and procedures for the
preparation of a project design analysis are contained in ER
1110- 345-700. Basically this ER addresses the contents
required in a final design analysis for Contract Plans and
Specifications. Information in this chapter supplenents ER
1110- 345-700. Additional guidance on contents of design

anal ysis for other phases of design in this docunment are in
chapter XI that covers subm ssion requirenents and chapters |1
t hrough VI for technical disciplines. The design analysis wll
consi st of bound assenblies to define the project, and present
functional and engineering criteria, design analysis
conmput ati ons, draw ngs, specifications and esti mated costs.
Copi es of the cost estimate shall be furnished as specified in
Chapter X. Contents in the design analysis shall be suitable
for independent technical review, permanent record purposes,
for use in adapting the design to other sites, and future re-
eval uation and nodification of the construction.

2. PREPARATI ON.

2.1 Size and Layout. The design analysis shall be produced
by a word processor and letter quality printer (using 12 point
size print). Hand printed, sketches, photographed materi al
shal |l be scanned to form an electronic imge in the design
analysis. Generally material shall be prepared for
reproduction on vertically oriented A4 netric, 210nm x 297 nmm
(8.3 inches x 11.7 inches) or standard 8 % x 11-inch sheet
size when netric is not available. Larger sheets, A3 netric,
297 mm X 420 mm folded to the prescribed size may be utilized
when appropriate for drawings. All side margins will be 25 mm
(1 inch) mninumto permt side binding and head-to-head
dupl i cati on.

2.2 Organization. The design analysis for projects with nore
t han one building or facility will be organi zed into vol unes
for each major facility with a title page and conplete table
of contents for each volunme. The individual parts, chapters
and sheets of the design analysis for each facility shall be
nunbered sequentially and bound under one cover (insofar as
practicable) indicating the volume nunber (if nore than one),
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the name of the facility, the name of the project if
different, the project nunber, fiscal year, date of
publication, and the drawi ng and specification nunbers
assigned to the facility. Covers will be a durable materi al
with information to indicate contents thereon.

2.3 Classified Material. Every effort will be made to
prepare the design analysis as to permt it to be an

uncl assified docunent, with proper reference to sources of
classified material. Design analyses containing classified
material will be

mar ked and handl ed in accordance with applicable security
regul ati ons.

2.4 Design Calculations. Design analysis shall be prepared in
nmetric. Technical design analysis will be performed and
checked by separate individuals. An independent technical
review shall be acconplished in accordance with a design
Quality Control Plan (QCP) The nanes or initials and
registration of individuals perform ng the independent
technical review will be indicated on the conputation pages or
a cover sheet for the calculations. Presentation will be
clear and | egible. The source of |oading conditions, formnulas,
references and tabul ati on showi ng all design | oads and
conditions will be identified. Assunptions and concl usions
wi Il be explained and cross-referencing will be clear.

2.5 Automated Data Processing. Wen conputer prograns are
used, the design analysis should include a conplete listing of
the i nput and output data, and cal cul ati ons necessary for
preparation of the input data. |nput should be annotated to
facilitate a reviewer's verification of data. Conputer output
should be in a format that identifies results by proper colum
headi ngs and line identification keyed to a sketch of the
structure if necessary. Vol unm nous output data may be
included in a separate volunme or, output presentation may be
limted to key sections or to typical results when output is

repetitive. Conputer progranms will be considered "approved" or
"non- approved, " where approval is subject to District approval
for A-E designs. Approved prograns will be those commonly

used progranms judged to be reliable and thoroughly debugged,;
exanpl es of approved progranms are BLAST, STRUDL and COGO
Non- approved progranms are typically those witten by an

i ndi vi dual engineer to sinplify repetitive conputations.
When non-approved prograns _are used the design analysis nust
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i nclude a description of the theories, assunmpti ons and design
nmet hods enpl oyed, sufficient to verify validity of the
program Non-approved prograns will require a higher degree
of input description and output verification.

2.6 Standard Design. Analyses for standard designs shall be
prepared in accordance with the requirenents of ER

1110- 345-700

and applicable requirenments in this chapter. Modifications of
standard design analysis shall be acconplished to neet project
site conditions as authorized by ER 1110-345-700.

2.7 Oher Data. Codes, manuals, special investigations and
reports are to be considered and used as applicabl e.

2.8 Subm ssion. Except when specifically exenpted, a design

anal ysis will acconpany all draw ngs subm tted. The design
anal ysis presented with prelimnary or partially conpleted
work will be as conplete as the stage of design progress

permts. Types of submttals along with a description of the
required contents for that type are outlined in Chapter XI.

Whi ch of the types of submttals are required is stated in the
A-E contract.

3. FORMAT AND CONTENT. The basic design analysis format for
each phase of the design (Air Force Project Definition, Arny
Proj ect Engi neering, Arny Concept, Arnmy and Air Force
Charrette, Prelimnary, Final, and Corrected Final) are
essentially the sanme, adjusted for the particular |evel of
design and the type of facility. The foll owi ng pages present
the format to be used in the preparation of the Design

Anal ysis for each discipline. ER 1110-345-700 and the other
chapters of this docunent provide itens to be addressed in the
Desi gn Anal ysi s, Draw ngs, and Specifications.

4. DESI GN ANALYSI S TABLE OF CONTENTS.

Part 1 CGeneral Description

Part 2 Desi gn Requirenents and
Provi si ons

Chapter 1. Civil
Chapter 2 Envi r onnment al
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in

Chapt er
Chapt er
Chapt er
Chapt er
Chapt er
Chapt er
Chapt er

O~NO O WWw

Part 3

Appendi x A
Appendi x B
Appendi x C
Appendi x D
Appendi x E

At t achnment s

Attachnment A

furnished to
engi neer for

Fi nal

desi gns)

Architectura

I nterior Design

Structural

Mechani cal

El ectrical

Fire Protection and Life Safety
Physi cal Security

O&M Pr ovi si ons

Pavement Design

Foundati on Design Anal ysis
Construction Phasing Data
Physi cal | y Handi capped Checkl i st
Quality Control Plan

Cost Estimate (See Paragraph 6
Chapter X; a separate cost
estimate shall be
di strict cost
Corrected



Attachment B Drawi ngs, Sketches, Photographs
(A separate set of

dr awi ngs shall be furnished

for Corrected Final

desi gns)

Attachment C Speci fications (See Paragraph

2 in Chapter VIII; a separate

set of specifications shall be
furni shed for Corrected Final
desi gns)

Attachments D thru Z M scel | aneous (Design
conput ati ons, etc.)

(*) Not e: The above list includes itens that nust be in the
Final Design. The following item descriptions are asterisked
to

indicate itens that nust be included in the design anal yses
subm ttal for project definition (Air Force), project

engi neering phase (Arny), and Design-Build for a particul ar
construction feature. |If a Part or Chapter is not
appropriate, docunment with "N A".




PART 1 — GENERAL DESCRI PTI ON

Descri be the purpose and scope of the particular stage of
desi gn,

and the particular project being designed, generally as
foll ows:

*1. Directive Authorization and Project Description. Gve
Job

Nunmber, Directive Authorization(s) nunber and date, item
cat egory

code nunber, nonmencl ature, directive scope, programmed
dol | ars,

and cost limtation dollars. Provide a brief general

descri ption

of the project.

*2. A-E Contract Data. Copies of DD Form 1391 (Arny

pr oj ects)

and Engi neering Instructions with A-E Service Contract Nunber
and

date of Notice to Proceed.

*3. Background Criteria. Describe definitive drawings if
applicable, and all other drawi ngs or data furnished for
desi gn

of project. State whether new design or site-adapted.

*4, Governnent - Furni shed Equi pnent. List any known equi pnent
to be furnished and/or installed by the using service. List
any

known equi pnent to be furnished by the Governnent and
install ed
by the construction contractor.

*5, Security Provisions/Force Protection. State any overal
security requirenments relating to the project. Address assets
to be protected, aggressor threat, and tactics desi gned

agai nst, |evel of protection.

6. User Information. A conpilation of operational
characteristics related to design provisions for efficient
utilization and mai ntenance of the overall project to include
features built in to provide flexibility, aid housekeeping,
control service systems, and provide safety.
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*7. Site Visit and Conference Notes. Include copy of notes.

*8. Waivers/Permts. List any waivers that are required,
such as fire clearance, building spacing, airfield clearance,
POL, ammunition/expl osive area, sole source products, etc.

St at e what agency nust approve the waiver. Wiver request and
docunment ati on therefor should be submtted under separate
cover.

*9, Design Quality Control Plan (QCP). An separate QCP shal
be attached as Appendix E to each Design Analysis submttal.
See A-E and Design Build contractual provisions and the
district Quality Managenent Plan for the required content.

*10. Econom ¢ Summmary.

10.1 Summarize results of econonic analysis and refer to
specific portions of the design anal yses which contain the
econom ¢ anal ysi s.

10.2 ldentify results of value engineering studies perforned
on the project design.

*11. Green Building Rating. Include Sustainable Project Rating
Tool (SPIRIT) facility Points Summary.

12. Construction.

12.1 Instruction. Designer shall provide directions to field
constructi on managers for special subjects such as new and
sensitive technology itens and features needing particular
attention for quality control, workmanship, assenbly, etc.

12. 2 Phasing. Sunmarize any known or anticipated construction
phasi ng/ sequenci ng requirenments. Refer to Appendix C for
details of phasing.

12.3 Duration. Length of construction period in cal endar
days, not including weather delays. Coordinate with Appendi x
C.

*13. Design Problens. Cite any special problens encountered,
with recommended solution. Note any significant changes made
fromcriteria and/ or previous design stages.




14. Guide Specifications. List all applicable guide
speci ficati ons.




PART 2 — DESI GN REQUI REMENTS AND PROVI SI ONS

This part of the design analysis will include subparts for
each maj or design discipline.

CHAPTER 1 - CIVIL

*1. Site Anal ysis.

*1.1. Existing site description, including facilities,
utilities to remain, to be renoved, and/or to be rel ocated.
The initial submttal defining the site work for existing
utilities may require a design effort greater than 30 to 35%
to allow the designer and cost engineer to adequately design
and estimate the site work costs.

1.2 Analysis of the nost effective use and adaptation of the
site for the proposed facility. Briefly explain building
orientation, building setbacks, driveway and si dewal k

| ocati ons and wi dths, parking area |ocations and sizes,
wal ki ng di stance consi deration, energency access, nail and
gar bage access, environnmental considerations, and functional
relati onships to other facilities. Show parking allocation
cal cul ations. State whether or not the facility will be
accessible to the physically handi capped.

*1.3 Security. Describe the force protection measures
designed into the site analysis to mtigate aggressor threats
such as standoff zones, and vehicul ar barriers.

1.4 Briefly explain other site considerations such as
reversal of standard plan and functional and esthetic
relationship with surroundi ngs. Explain rationale for

| ocati ons of borrow areas, disposal sites, and contractor
pl ant areas.

*2. Gading. State the m ninmum and maxi num grades utilized
to

devel op the desired gradi ng and drai nage plan. State the
rational e used in establishing the finish floor elevation of
t he

bui I ding(s) and the overall grading and drainage plan. Any
deviation fromcriteria should be stated and fully expl ai ned.

* 3. Pavenent s.



*3.1 ldentify the areas to be paved and the type of pavenent
to be used. Reference Appendi x A of Design Anal ysis, pavenent
Desi gn.

3.2 The type and volunme of traffic, class of roads, and

Desi gn I ndex should be stated, with jurisdiction for any
deviation fromcriteria for those classes. Streets should be
classified per TM 5-822-2 (AFM 88-7, Chapter 5).

3.3 Al pavenent information should reflect the date and
recommendati ons. Reference Appendi x A of Design Analysis for
addi tional information.

4. St or m Dr ai nage.

4.1 Proposed storm frequency, rainfall intensity, and methods
used for determ nation of rate of run-off and design of
dr ai nage features.

4.2 Provide a description of the existing and proposed

drai nage patterns, the rationale for the proposed design, and
t he

i npact of future devel opment on drai nage.

4.3 Proposed types of materials to be specified for culverts,
stormdrains, and related structures.

4.4 Describe special drainage structures.

4.5 Provide drainage cal cul ati ons and drai nage area maps as
an attachment to the design analysis. See paragraph 10,
Cal cul ati ons.

*5, Utilities.

*5.1 Water Supply and Distribution. General explanation of
t he existing service. Where nmjor extensions are required,

descri be system indicating type, storage, condition, water

pressures, and unsatisfactory el enents.

5.1.1 Provide statenent on type of construction, proposed
materials, required flows or capacities, including designer's
sel ected pipe sizes. Where punp stations, storage, or
treatment plants are involved, include tentative sizes and
basic data (population, fire flows etc.) used in sizing
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equi prent. Provide the donestic and/or fire protection
demand(s) and state the static and residual pressure at the
building line. State the static and residual pressure in the
existing main at the flow rates of the new facility. Cross-
reference the mechani cal design analysis for the determ nation
of the water demand. State requirenents for valves, neters,
and fire hydrants. Attach conplete cal cul ations for sizing
wat er pi pi ng.

*5.2 Sanitary Sewer. Provide a general description of the
exi sting sewer systemlocated within the area. Describe the
revised systemas it relates to the operation of the existing
system and the proposed new facility.

5.2.1 Describe type of new system conveyance sizes and
grades, pipe materials, and contributing flows. \here lift
stations are required, state type of construction, and punp
type, flow, head, size, and nunber. State requirenments for
manhol es and cl eanouts. Attach all cal culations used in the
si zing of system

5.3 Landscape Irrigation. Provide a general summary of
systemrequirenents, including required application rates and
types of heads specified. Describe user requirenents as to
system features and operation used in preparation of the
speci ficati ons.

*5.4 (Gas Supply and Distribution. Provide a general
description of the existing gas systemlocated within the
area. Describe the new systemas it relates to the operation
of the existing system and the proposed facility including the
pressure and flowrate capacities of the existing lines to be
used and the pressure and flowrate requirenments of the
proposed facility.

5.4.1 State the requirenents for valves, nmeters, regulators,
bl ow-of fs and drips. Attach all calculations used in the
Sizing of the new system

6. Fencing. Provide type and height of fence and descri be

t he

area to be secured. State the nunber, type, and size of gates
provi ded. Describe the fence and gates to be renoved and
state

if the renmoved fence and gates will be reused in this
contract,
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turned over to the installation, or disposed of.

7. Turf and Landscapi ng.

7.1. Description of methods of vegetation establishnment.
Scope of work, such as the nunber and kinds of trees and
shrubs.

7.2 Rationale of the | andscape plan and the use of the trees,
shrubs and vines in the design of the |andscape plan. Facility
security must be incorporated into the | andscape |ayout plan
and addressed in the design anal ysis.

7.3 Existing trees to be renoved and trees to be saved.

7.4 Instructions for planting, replacenent, and mai ntenance
of | andscape pl ants.

*8. Railroads. Statenent of type of service for which
railroad

track will be provided, anticipated volume and type of
traffic,

and the ruling grade. Proposed type, source, and thickness of
bal | ast, weight of rail, source, treatnment and di nensi ons of
ties

proposed.

9. Economic Justification. Analyses shall be provided in the
choi ce of basic materials, functional systens, and ot her

desi gn

options in sufficient detail to justify economcally the

mat erials, systems, and options selected. Suitable
docunent ati on

shall be provided to:

9.1 Verify that the necessary studi es have been made.

9.2 ldentify the alternatives considered.

9.3 State the decisions nade, and;

9.4 Indicate the basis for the decisions and cost

determ nation. Econom c studies should include consideration
of mai ntenance costs for the design |life of the structure if
such information is readily available. The formalized life

cycle costing technique is not required unless the contract
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has been negotiated to include additional developing of life
cycle cost data or alternatives.

10. Calculations. All calculations will be submtted,
i ncluding cal culations for the sizing of utility lines, and
storm drai nage facilities.

*11. Additional Criteria Needed. List criteria needed to
conpl ete final design.

CHAPTER 2 - ENVI RONVENTAL

Refer to AEIM Chapter X1, Environmental Design, for further
clarification of submttal requirenments. Long-term operations
and mai nt enance consi derations and constraints should be
identified and docunent ed.

*1. Cultural and Natural Resources. ldentify the type of
docunment ati on provided to indicate conpliance with the
Nati onal Environnental Policy Act (NEPA). If an Environmental

Assessnment (EA) or Environnmental |npact Statenent (EIS) was
prepared for the project, discuss portions of the EA or EIS
whi ch affected or were included in the plans and
specifications. Also identify any historic properties,
cultural resources, endangered species, wetlands, or

fl oodpl ai ns which affect or were considered in the design. |If
none of these itens were a factor in the design, state such to
indicate that their consideration was not omtted.

2. Water Quality and Preventi on of Water Poll uti on.

2.1 Water Supply. Ildentify and discuss the design criteria
used for water supply features such as ground and el evated
storage tanks, chlorinating and other treatnment units, punping
stations, and water wells. The discussion should include
water quality data, assunptions nade, catal og cuts for process
equi pnment (m nimum 3 each), design paraneter sources,
appl i cabl e regul ati ons, design net hodol ogy and cal cul ati ons,
and coordination and conpatibility with existing facilities.
Constraints inposed on the design by existing water rights
(aqui fer drawdown restrictions, maxi numrates of renoval

etc.) should be discussed.

2.2 Minicipal Wastewater. Ildentify and discuss the design
criteria used for municipal wastewater systenms such as lift
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stations, pneumatic ejectors, on-site sewerage systens, and
wast ewat er treatnment plants. The discussion should include
effluent quality data, assunptions nade, catalog cuts for
process equi pment (m ni num 3 each), design paranmeter sources,
appl i cabl e regul ati ons, design nethodol ogy and cal cul ati ons,
and coordination and conpatibility with existing facilities
and pre-treatnent standards. Geotechnical considerations
shoul d be docunented for projects which include a septic tank
and/or drainfield. State Designated Uses of surface water as
wel | as nunerical water quality standards of the receiving
stream shoul d be researched, evaluated and docunent ed.

2.3 Industrial Wastewater. List industrial and other process
wast ewater streans that will result fromfacility operations.
Dat a characterizing the waste stream should be included as
well as listing and identifying any pretreatnment standards for
i ndustrial discharges as covered by 40 CFR 400-471. ldentify
the receiving Federally Owmed Treatment Works (FOTW or
Publicly Owmed Treatnment Wirks (POTW and their pretreatnment
criteria for industrial wastewater generated by the facility.
If the discharge is to a FOTW the design should be
coordinated with the FOTW operators. Discuss the design
features and treatnent units included in the plans and
specifications to neet the POTWcriteria, including oil/water
separators, retention basins, and acid neutralization
facilities. The discussion should include effluent quality
data, assunptions nmade, catalog cuts for process equi pnent
(m nimum 3 each), design paraneter sources, applicable
regul ati ons, design nmethodol ogy and cal cul ati ons, and
coordi nation and conpatibility with existing facilities.

2.4 Storm Water. |If a General Permt for Storm Water

Di scharges from Construction Sites is required for the
project, summarize the tenporary stormwater controls and the
Storm Water Pollution Prevention Plan included in the design
for use during project construction. Also discuss permnent
features which are included in the design for managenent of
stormwater during facility operations. Identify whether or
not a stormwater permt will be necessary for operation of
the conpleted facility.

3. Air Quality and Prevention of Air Pollution. ldentify
equi pnent and facilities in the project that will produce
em ssions regul ated under the Clean Air Act. Discuss design
features included to neet applicable regulatory criteria. |If
demolition of equipnment containing Ozone Depl eti ng Substances
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(ODC) is part of the project, discuss requirenents included in
the plans and specifications to ensure the equipnent is
properly purged before demolition. Also identify and discuss
em ssions that will occur and need to be controlled during
construction of the project. Clean Air Act Title V operating
permt and permt to construct should be discussed as well as
responsibility for permt application process. In air quality
non-attai nment zones, any special design or construction
restrictions should be |isted. Future regulations nay

prohi bit operation of heavy equi pnment during certain times of
the day. ACM NESHAPS coordination and permtting requirenents
shoul d be docunent ed.

4. Solid Waste (Non-hazardous). Provide an estimte of the
quantity (cubic neters) of waste to be generated by operation
of the conplete facility. Discuss design features (i.e.
dunpster pads) included for the collection and tenporary

storage of the waste. |If solid waste conpactors, transfer
stations, recyclable sorting and storage areas, or disposal
areas are part of the project, include a discussion of design

assunmpti ons nmade, catalog cuts for process equi prent and off-
t he-shel f systens (m ninmum 3 each), design paraneter sources,
appl i cabl e regul ati ons, design nethodol ogy and cal cul ati ons,
and coordination and conpatibility with existing facilities.

*5, Hazar dous, Toxi ¢ and Radi ol ogi cal Wastes ( HTRW

Al'l relevant and applicable regul ati ons which affect or inpact
t he design should be cited and/or docunented. Specific

di sposal requirenents dictated by each of the projects waste
streans should be docunented. Requirenents for waste

mani festing should be explicitly docunented (i.e. generator
identity, responsibility for filling out the manifests, and
aut hori zed personnel to sign the manifests,).

5.1 Asbestos Containing Material (ACM. Identify ACM which
will be affected by project construction, and discuss how it
is addressed in the plans and specifications.

5.2 Lead-Based Paint (LBP). Identify LBP which will be

af fected by project construction, and discuss howit is
addressed in the plans and specifications. Any target housing
shoul d be identified and the applicabl e abatenment standards
listed. Application of the AEHA protocol for waste stream
characteri zation should be discussed for denolition projects.
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5.3 Polychlorinated Bi phenyls (PCB). Identify all electrical
equi pnent, including fluorescent |ights, which contain or
potentially contain PCBs. PCB Bul k Product Waste (40 CFR 761)
shoul d al so be identified such as dried paints, mastics,

caul ks, gaskets, etc. Discuss how the equi pment is addressed
in the plans and specifications. Historic PCB spills should
be identified along with design considerations for the

remedi ation of the spill sites. Regulatory standards and
specific requirenments regardi ng cl eanup standards, handling,
mar ki ng, and di sposal should be considered in the design and
fully docunent ed.

5.4 HTRWother than ACM LBP, and PCB. |[|f project
construction or facility operation after construction wl
generate HTRW identify the wastes. Discuss criteria included
in the plans and specifications for correct characterization,
handl i ng, storage, and disposal of wastes generated during
construction. Discuss the design features which ensure that
adequate storage facilities will be provided for wastes which
will be generated by facility operations. Project specific
characteristics and inpacts should be docunented such as
classification as a small or large quantity generator, the
need for a tenporary 90-day hazardous waste/ materi al

accurmul ation area, and other related requirenments such as
spill response plans, training etc.

5.5 Contam nated Sites. |If the project involves work in an

i ndustrial area with a potentially contam nated site, in an

I nstallati on Restoration Program (I PR) site, or other known
contam nated site, discuss the sanpling, nonitoring, and/or
testing acconplished during design or required in the
specifications to determ ne the presence and extent of

contam nation in the project area. Discuss how this

contam nation will be avoided or reneditated during
construction. The site’'s regulatory status, renedi ati on goals,
permts or nodifications to existing permts, public
participation requirenments, regulatory consent orders (i.e.
CERCLA Record of Decision, Federal Facilities Agreenents)
shoul d be docunented and referenced. Any specific requirenents
for characterization, storage, transportation, treatnent, or
di sposal of HTRW shoul d be identified.

5.6 Above-ground Storage Tanks (AST) and Under ground Storage
Tanks (UST). Identify by size, type, and contents storage
tanks in the project. Discuss the design features included to
meet regulatory criteria for em ssions control, tank design,
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nmonitori ng systens, piping design, and fire safety. Also
address notification and registration procedures for tank
installation and first fill, if applicable, and di scuss how
the requirenments are being nmet. |If the project involves

cl osure of an existing UST, design considerations for renoval
vs. abandoning in place should be discussed. Any closure
criteria, attendant design features (such as a soil vapor
extraction system, or follow on requirenents (such as
installation of nmonitoring wells and nonitoring program
shoul d be docunent ed.

5.7 Worker Protection. Identify site-specific hazards that
may be present while acconplishing the denolition and/or
construction work included in the project. Cite where and how
wor ker protection requirenments have been addressed by the

pl ans and specifications and di scuss the reasoni ng behind the
m ni mum | evel of Personal Protective Equi pment (PPE)
specified. Data needed to make worker protection decisions
shoul d be docunented. Use of any engineering controls shoul d
be di scussed. Any special qualifications required by the

wor kers shoul d be docunented such as 40-hour Hazardous Waste
Operations Training or unexpl oded ordnance safety specialists.

5.8 Universal Wastes. Identify universal wastes such as
mercury thernostats and switches, fluorescent |ights,

di sposabl e batteries etc. and docunment disposal requirenents
and/ or special handling.

5.9 Unexpl oded Ordnance (UXO). Projects should be eval uated
for UXO inplications and findings docunented.

*6. Federal, State, and Local Permts. Identify the
environnental permts and notifications necessary to construct
the facility and discuss how they are addressed in the plans
and specifications. Also identify permts which the custoner
will need to operate the facility. For all permts, clearly
outline who the regulatory authority is, what type (water,
air, waste, other) of permt is needed, what phase or part of
the project requires the permt (i.e. asbestos renoval,
construction or tank operation), and who is responsible for
obtaining the permt. The entity responsible for regulatory
coordi nation should be specified.

7. Sustainable Design. Use of green building technol ogies
utilized during the design and construction to mnin ze waste
generation, encourage recycling, reduce energy consunption,
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and/ or preserve natural resources should be eval uated and
docunmented. Refer to ETL 1110-3-491 for basic criteria and
requi rements on incorporating sustainabl e design.

CHAPTER 3 - ARCHI TECTURAL

*1. GCeneral Description. Briefly describe the proposed
facilities, functional purpose, capacities and type of
construction. Confirmany building fire protection and

physi cal security classifications cited by the project
criteria. Refer to Architectural chapter Il and chapter Xi
for further clarification of design docunmentation requirenents
for different phases/types of project submttals.

*2. Criteri a References. Li st architectural criteria
references nunerically.

*3. Design Criteria. Present design data and/or show
numeri cal
reference and page number as applicable for the foll ow ng:

3.1 Space Allocations. St at e program scope, personnel
capacity, and any unit or statutory limtations for building.
St ate conparabl e gross scope and unit factors for proposed
design. List programmed and proposed net area for each space
and occupant capacity thereof.

3.1.1 External Activities. Summarize external operations,
activities, parking and circulation including vehicul ar and
pedestrian traffic flow on any adjoining site.

3.1.2 Internal Activities. Confirmactivities, matrix or

adj acency relationship cited in project criteria. Carify

equi pment, furniture or furnishing requirenments. Establish
interior heights and operational clearances for special

equi prment .

*4, Basic analysis. Confirm scope and establish basis for
proposed design in relation to the DESIGN CRI TERI A cited
above.

4.1 Master Plan/Future Expansion. Reference master plan and
future expansion requirenents. Explain coordination and
interface with master plan and flexibility of plan for future
expansi on.
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4.2 Visual Features. Describe visual setting, setbacks,
primary views or focal points and physical features of the
site. Nanme existing permanent facilities, function and

| ocation that influence design and materials sel ections.
Explain any historical, traditional and community
interrelationships which influence design. Describe visual
appearance to and from dom nant facilities.

4.3 Spatial Conposition. Provide spatial analysis of optinum
| and use, massing, proportioning and bal ance between
facilities, paving and open space. Describe basis for
groupi ng buil dings, exterior circulation, form and
configuration in terms of functional clearances, sound, fire
or protective construction zones.

4.4 Accessibility. Analyze required aggressor security

t hreat (s) defensive nmeasures, prinmary, secondary, service,
fire and wal kway access, building to building and parKking
rel ati onshi ps.

4.5 Energy Conservation. Establish solar design |oad,
altitude, azinmuth and shade factors. Describe prevailing
summer

and winter wind and mcro-clinmate and passive solar criteria
and

bases for orientation and building fenestration. |If active
sol ar

equi prent is utilized, describe location, arrangenent and
service

access.

4.6 Functional Organi zation. Describe significant bases for
pl an arrangenent, space adequacy rel ationships circulation and
equi pnent placenment and physical security neasures. Clarify
life of functions accommpdated and flexibility of design for
oper ati onal changes.

4.7 Life Safety.

4.7.1 Fire Safety. Explain external and internal fire
hazards effecting design. Analyze building type and fire
protection classifications including nultiple occupancies.
Confirm occupanci es by room and project criteria and
coordi nat e equi val ent occupanci es with the mechani cal

anal ysis. Describe fire separations, exit conditions and

X - 19



units, fire fighting access and class of finishes. (These
data may be parts of the fire safety chapter and referenced.)

4.7.2 Barrier Free Design. Cite physically handi capped and
OSHA criteria relevant to project design. Explain access and
desi gn response for the physically handi capped and any

provi sion for OSHA or blind vending as applicable.

4.7.3 Security. Discuss physical security in form of assets
to be protected, aggressor threat, |evel of protection,
occupant safety, lock keying, radiation protection and
restricted

access areas. Discuss facility lay-out and building el ements
designed into the facility to address security.

4.8 Acoustical Design. Cite external and internal noise
sources, decibel or noise zone ratings and sound attenuation
criteria. Describe resolution of external and internal sound
| evel s, sound attenuation separations and detail measures.

*5, Building Systens, Materials & Equi pnent. Describe basis
for
bui l ding systens, exterior and interior materials and

equi pnment
sel ections as applicable in accordance with the C. S.I. index
bel ow. For detail instructions on each subject refer to

Architectural chapter gui dance.

1. General 9. Finishes (Interior &

2. Sitework Exterior)

3. Concrete 10. Specialties (Signage)

4. Masonry 11. Equi pnent
(Contractor/

5. Metals Gover nnent
Fur ni shed

6. Wod 12. Furni shings

7. Roofing/lnsulation 13. Special Construction

8. Doors and W ndows 14. Conveyi ng Systens

( Har dwar e) 15. Mechani ca

16. El ectrical

*6. Econoni ¢ Justification

6.1 Discuss adequacy of programred anount for conprehensive
desi gn and maj or architectural systens in terns of efficient
operational and building construction perfornmance, maintenance
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and cost. Provide |life cycle or conparative cost analysis for
the follow ng systens when over $100, 000 construction val ue.

6.1.1 Roofing
6.1.2 Exterior wall
6.1.3 Interior Partitioning

6.2 Describe significant architectural aspects of
constructibility in the cost estimate including availability
of materials, |abor, skills, local construction practices,
weat her and site conditions and itenms requiring |ong | ead
times or special procurenent.

*7. CriterialApprovals Requested. Summarize additional
project criteria, waivers or approval actions required for
proceeding with design. List recommendati ons for resolution
of conflicts in criteria and requests for deviation.

8. Calculations. The final architectural design analysis
shal
be supported by the foll ow ng:

8.1 Space Allocations: Show conputations for space | ayout

i ncl udi ng net room areas and gross building areas (indicate
mechani cal and el ectrical space separately). Categorize areas
and capacities under operations, adm nistrative, storage and
support requirenents.

8.2 Energy Conservation.

8.2.1 U-values. Show cal cul ati ons for floor, walls and roof
assenbl i es.

8.2.2 Passive Solar Design. Provide graphics and

cal cul ations for solar control including solar |oad,
orientation, day lighting, shade factors and ratio of gl azing
to room ar ea.

8.3 Life Safety.
8.3.1 Fire Protection. Show or reference data and

cal culations for criteria area |limtations, separations, exit
units and di stance to exits.
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8.3.2 Design for the Physically Handi capped. I ncl ude
docunment ati on and checklist analysis of design requirenents
for

t he physically handi capped or blind vendi ng where applicabl e.

8.4 Acoustical Design. Show cal culations for external and
i nternal sound attenuation.

8.5 Econom c Justification. | ncl ude economc data and life
cycle cal cul ati ons as appropri ate.

CHAPTER 3 A - | NTERI OR DESI GN

Note: The basic interior design analysis for Building
Rel at ed/

Structural Interior Design is an integral part of the
Architectural Design Analysis. The extended interior design
anal ysis for Furniture Rel ated/ Conprehensive Interior Design
is outlined bel ow

1. General Description:

Briefly reference the project design and sumari ze the
ext ended design services provided.

2. Criteri a References:

List interior design criteria references nunerically.

3. Design Criteri a:

Present design data and/or show nunerical reference and page
nunber as applicable for the foll ow ng:

3.1 Space Allocations. Confirm adequacy of net space
provi ded under the project design in relation to the furniture
and furnishing needs.

3.2 Internal Activities. Confirmthe adequacy of programmed
furniture furnishings and equi pnent in relation to internal
activities and interior design needs.

4. Basi ¢ Anal ysi s:
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4.1 Functional Evaluation. Discuss the functional criteria
and objectives of the design and how the design arrangenent
and

sel ecti on of basic conponents satisfy the needs of functional
groupi ngs. Describe functional design in terns of
accessibility,

circulation, mobility, safety, and interchange ability of
conmponents.

4.2 Environnmental Response. Discuss the design basis for

sel ection of color, finishes, furniture, and furnishings in
relation to climate, daylighting, physical and cultural design
conditions. Describe the environmental design response in
terms of dom nant spaces, focal points, visual features,
relationship to exterior design, solar and acoustical control.

4.3 Economic Justification. Discuss the selection and
procurenent of interior design itens fromthe standpoints of
durability, maintenance and value for projected term of use.
Qutline bases for any procurenent and tim ng divisions.

CHAPTER 4 - STRUCTURAL

VWhen site-adapting standard wor ki ng draw ngs or designs used
at

ot her locations, the data required herein should be limted
only to design changes and/or updating for conformance to
current

criteria. Refer to structural chapter 1V and chapter Xl for
further clarification of design docunentation requirenents for
di fferent phases/types of project submttals.

*1. Reference. List applicable technical criteria source
publications.

*2. Description of structural system Specific descriptions
shoul d be as follows:

2.1 Fram ng System A general description and reasoning for
sel ection of the superstructure fram ng system of the buil ding
shoul d be given. Reasoning for selection of the fram ng system
shoul d i nclude requirenents for seismc design and/or for
security threats, when applicable. Typically econom c

consi derations should be the main factor in selecting one type
of fram ng systeminstead of another. System exanples: (1)
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the fram ng system consi sts of | oad-bearing reinforced masonry
shear walls at the building perimeter with interior steel

col ums supporting continuous structural steel girders that
support joists. A netal deck roof diaphragmand rigid floor

di aphragm are used; (2) the fram ng system consi sts of

ordi nary nonment resisting steel franmes supporting bar joists

t hat support floor slab and a netal deck roof diaphragnms; (3)
the fram ng consists of braced steel frames of tube colums
and steel beans. Interior fram ng consists of tube colums
supporting joist girders that support bar joists. A nmetal roof
deck serves as a diaphragmto transfer | oads to the braced
franmes. Ties encased in concrete below the sl ab-on-grade wil
connect the piers at each braced franme; (4) the fram ng system
consists of reinforced concrete nonent resisting frames and
pan joist floors and roofs that are di aphragns.

2.2 Foundation System Foundation design data and
description of type of foundation system used. Reference
Foundati on Design Analysis, (Appendix B).

2.3 Roof and Floor System nmethod of fram ng and type of deck.
Define if/how the floors and roofs participate in the design
of the building lateral |oad carrying system When
appropriate, state that the roof deck type and thickness forns
part of a protective security system for protection against an
aggressor or radiation resistance.

2.4 Walls and Partitions. Conposition, thickness, of
exterior walls and | ocation of all | oad-bearing and shear
wal I s. When the exterior wall type and thickness was sel ected
to formpart of a protective security systemor for radiation
resi stance, so state. Non | oad-bearing partitions are normally
considered to be an architectural item

*3. Design Loads. Cover roof and floor |ive |oads, crane

| oads, design wi nd, seism c design paraneters, and unusua
dead/live |l oads due to the facility functional requirenments,
and include blast |oading for security design of roof, walls
and frames when applicable. State allowances for future

| oads.

4. Design Basis. Concrete, masonry, reinforcing, structural
steel, light-weight steel fram ng, bar joists, steel decks,
bolts, welds, etc. design materials strengths and nateri al
specifications should be referenced. Building code(s) used
with | oad and strength resistance factors, |oad factors, |oad
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combi nati ons or code all owabl e stresses defi ned where used in
t he anal ysi s.

5. Lateral Load Analysis. 1In addition to analysis for
vertical gravity |loads, a conplete lateral |oad analysis is
required for all buildings to show adequacy of a conti nuous

| oad path fromthe point that the lateral load is applied to
the foundation. Design |ateral |oads caused by w nd and due
to earthquake ground notion shall be analyzed. I n regions of

| ow seismcally, the seism c analysis should be sufficient to
show that wind forces rather than seism cally induced forces
controls design of the lateral |oad resisting nenbers. Chapter
| V paragraphs 23 and 23.1 contains information to assist in
this determ nation. Even when wi nd | oading controls, typically
the resisting system nmust incorporate sonme prescribed speci al
requirenments for seismc |oads contained in seismc design
criteria. When seismc controls the basic seismc-force
resisting systemshall conformto one of the acceptable types
indicated in the International Building Code or TI 809-4. The
desi gn analysis shall fully describe the nethod of resisting

| ateral |oads and design all conmponents and connections in
this systemfromthe roof to the foundation. Exanples of
system descriptions are contained in the Fram ng System
descriptions in paragraph 2.1 above.

6. Security Analysis. Identify the assets to be protected,
threat to those assets, the |level of protection required.

St at e when conventional construction has been determ ned to be
appropriate for the security threat and | evel of protection
required. \When the type of threat and | evel of protection
requires, describe and include analysis for the protection
measures designed into the structural system Wen appropriate
address bl ast resistant concrete roof thickness and
reinforcement, wall type and its thickness and reinforcenent,
nonment resisting frames, shear walls, neasures to prevent
progressive coll apse etc. References TM 5-853-2 shoul d be used
as gui dance for Concept |evel design and TM 5-853-3 for final
desi gn.

7. Economic Justification. Alternative analyses shall be
provi ded on the choice of basic materials, structural systens,
spaci ng, and other design options in sufficient detail to
justify economcally the selected configuration. Suitable
docunment ati on should be provided to:

7.1 Verify that the necessary studi es have been nmade.
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7.2 ldentify the alternatives considered. Typically, three
conpetitive systenms should be considered.

7.3 Indicate the basis for the deci sions and cost
determ nation, including the inpact, if any, on nechanical,
el ectrical and architectural.

7.4 Econom c studies should include consideration of

mai nt enance

costs for the design life of the structure if such information
is

readily available. The formalized |ife cycle costing

t echni que

is not required unless the contract has been negotiated to

i nclude additional developing of life cycle cost data or

al ternatives.

*8. Calculations. AlIl calculations will be submtted in the
desi gn anal ysi s; including:

8.1 Menber sizing to satisfy design code provisions for
carrying nenber shears, nonments and nenber design stresses
froma structural analysis for specified design | oad

conbi nati ons, including secondary stress cal cul ati ons wherever
applicable, with explanation for assunptions and concl usi ons.
Connection design for joining structural nmenbers together and
to the building foundation.

8.2 Serviceability and Defl ection. Verification that nmenbers
selected will be adequate for deflection caused by load, to
limt vibrations, for expansion, sound control, durability and
mai ntai nability and confort of occupants. Structura
foundation, frame and walls are conpatible with potenti al

settl ement/ expansi on novenents induced by earth foundation

8.3 Sizing of foundations to carry structural |oads into the
earth, structural nmenbers and connections.

8.4 Uplift and stability. Light structures or comnponents

t hereof shall be checked/designed for uplift due to wi nd, and
buil di ngs with basenents or pits bel ow grade shall be
checked/ desi gned for uplift due to water in the foundation
materi al s.
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CHAPTER 5 - MECHANI CAL

*1. Heating, Ventilating, Air Conditioning, Refrigeration,
Ener gy, Piping and Pl unbing Systens.

1.1 Requirenents, criteria sources, and references for al
desi gn considerations for the follow ng general paraneters
shal

be i ncl uded:

1.1.1 Criteria listing. Manuals, panphlets, codes, technical
references, etc.

1.1.2 Tenperature extrenes and other inpacts of climte such
as wi nd, precipitation, sun angles, and humdity. Coordinate
with architectural design.

1.1.3 Apparent conpetitive nmechanical systens in view of fuel
alternatives, energy budgets and environnmental inpacts,

i ncludi ng description and justification for any connecti ons/
expansi ons of existing systens.

1.1.4 Indoor environnmental conditions including tenperatures,
hum dity, pressurization, ventilation, and exhaust

requi renents.

1.1.5 GCeneral HVAC zones and personnel | oads.

1.1.6 General toilet and sanitation zones, and occupant
capacities (Men and wonmen by functional area).

1.1.7 Water supply pressure.
1.1.8 Existing or planned sanitary sewer capacities.
1.1.9 Toxic or hazardous pollutant sources.

1.1.10 Functions and occupancies requiring mechanical lifts,
el evators and cranes.

1.1.11 Special waste and drai nage systens.
1.1.12 Energy sources and capacities including heating and

chilled water distribution, gas distribution, and fuel
st or age.
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1.1.13 Building and rel ated nechani cal system conm ssi oni ng.

1.2 Include FUNCTI ONAL AND TECHNI CAL REQUI REMENTS for the
following itens:

1.2.1 Qutside design tenperatures and U-val ues for buil ding
construction elenments (roofs, walls, floors, etc.).

1.2.2 Equi pment heat rel ease dat a.

1.2.3 Heating and/or air conditioning, refrigeration,
including humdity control. (lInside design conditions,
outside air requirenents, times of occupancy, filtration
requi renents, zoning, diversity, etc.)

1.2.4 Mechanical ventilation (air circulation) and speci al
exhausts. (Areas requiring ventilation, rates used,
filtration

requi renents, etc.)

1.2.5 Control and disposal of toxic or airborne-polluting
substances within the facility and pollutants fromthe energy
systens. (ldentify substances, allowable |evels, etc).

1.2.6 Energy conservation including solar and recovery
systens. (Life cycle costing, energy budgets, ECI P, solar
anal ysi s requirenments)

1.2.7 Total energy/selective energy systenms. (Study
directive)

1.2.8 Standby heating and cooling, and energency
envi ronnental systens. (ldentify areas, criteria guidance,
syst ens)

1.2.9 Existing and new energy distribution systens serving/on
the site. (Existing capacities, type system — natural

gas/ heating cooling distribution, type of control, piping
criteria, etc)

1.2.10 Toilet fixture allocation (Fixtures/person for nen and
women by functional area).

1.2.11 Domestic hot and cold water systenms, supply
t enperatures and recovery systens (include adequacy for fire
protection).
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1.2.12 Conpressed air and vacuum producti on conponents.
1.2.13 Sanitary waste and vent piping.

1.2.14 Acid waste and chem cal piping, and neutralization.
1.2.15 Coordination with the connection to site utilities.
1.2.16 Mechanical lifts, hoists and el evators.

1.2.17 Control of airborne-polluting substances within the
pr oj ect .

1.2.18 Control of polluting substances from energy systens.

1.2.19 Treatnment and di sposal of toxic and/or polluting
substances within the project.

1.2.20 Safety and occupational health requirenents.

1.2.21 Special Force Protection requirenents, protective
requi renents and security neasures, (i.e., Terrorism
protecti on nmeasures, EMR/ RFlI protection, secure areas,

vi bration, noise, etc.)

1.2.22 Seismc design and expansive soil requirenents.
(ldentify seismc requirenment, pertinent soils, data, etc.
Coordinate with structural and foundation design. Identify
seism c pipe and equi pnment bracing requirenents.)

1.2.23 Handi capped accessibility/features.
1.2.24 Special process and specialty equi pment requirenents.
1.3 Provide brief discussion of DESIGN OBJECTI VES AND

PROVI SI ONS for the foll owi ng (define nmethods used to neet
functional and technical requirenments):

1.3.1 Inpacts and benefits from natural warm ng and cooling
effects afforded by the site (see architectural chapter) and
coordi nation with passive sol ar design

1.3.2 Heating and/or cooling systemlife cycle cost design to
i nclude basis for system selection. (Provide summary anal ysi s
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of each conpetitive system including costs and energy usage.
I ncl ude descriptions of systen(s) selected.)

1.3.3 Air distribution. (Include sizing nmethod used and
zoni ng because of occupancy, function, orientation and fire
safety. Detailed fire safety zoning requirenents should be
i ncluded under Part X, Fire Safety.)

1.3.4 HVAC Piping systenms. (Define piping systens used
wi t hin

buil ding including type of pipe, insulation requirenents,
whet her

pi ping i s conceal ed or exposed).

1.3.5 HVAC system expandability and feasibility. (ldentify
provi sions for expanding system.

1.3.6 Energy conservation. (Define energy conservation
features. ldentify ECIP and energy budget results).

1.3.7 Vibration/noise isolation. (Provisions for mechani cal
equi pnment and duct wor k).

1.3.8 Energy distribution systens. (Central plant
di stribution systemdistribution medium tenperatures,
pressures, type system piping/insulation materials, etc.)

1.3.9 Control of polluting and toxic substances.

1.3.10 Tenperature control systens. (ldentify any speci al
requi renments; include control sequences and EMCS requirenents.
Briefly define fire safety provisions. Refer also to

requi renents under Part X Fire Safety and Part VI Electrical -
for EMCS).

1.3.11 Consolidation of toilet and sanitation facilities.

1.3.12 Donestic water supply and waste piping systens. |nclude
type of pipe, insulation requirenments, whether conceal ed or
exposed.

1.3.13 Donestic water heating systens (include storage and
recovery capabilities, operating tenperatures, punp
requirenents,

and whet her oil, gas, or electric).
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1.3.14 Interior natural gas systens.
1.3.15 Connection to utilities.

1.3.16 Plunbing system expandability and feasibility.
(ldentify provisions for expanding system.

1.3.17 Mechanical lift, hoist, crane and el evator designs.

1.3.18 Force protection and other security features included
in the nmechani cal systens design (system anchoring, clear
zones, protection of openings, etc.)

1.3.19 Seismc design and expansive soils. (ldentify

provi sions included in design such as seism c bracing and pipe
sl eeves through sl ab-on-grade and grade beans for expansive
soils.)

1.3.20 Description of features/systens for enhancenent of
mai nt enance and operation. (Additional data is noted under
Part XI).

1.3.21 Econony of construction/procurenent, operation and
mai nt enance: |ife-cycle cost effectiveness.

1.3.22 Provisions for building and rel ated mechani cal system
conmm ssioning, and the testing adjusting and bal anci ng of
mechani cal systens.

1.3.23 Special safety and occupational health requirenents
relating to nechani cal systens.

1.3.24 Special process and specialty equi pnment requirenents.

1.4 Provide calculations for the followng: (Refer to
CHAPTER V, MECHANI CAL, FOR EXTENT OF CALCULATI ONS REQUI RED AT
EACH STAGE OF DESI GN; SWD or ASHRAE standard forms shall be
used for manual cal cul ations):

1.4.1 Design load calculations and life cycle cost analysis
shall be conputed in accordance with recogni zed procedures and
as designated by criteria. Step-by-step calcul ations,
summari es, and narrative shall be provided to explain the
procedures and results or conclusions. Conputerized

cal cul ations shall indicate the basis of all input data and

ot her information previously designated in subparagraph:
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AUTOVATED DATA PROCESSI NG (ADP) of this chapter. Sanple
manual cal culations to verify the conputer design peak | oads
and typical roomcal cul ation(s) shall be submtted for review

Cal cul ations shall include the foll owi ng and/ or separate
study docunents referenced, as applicable:

1.4.1.1 Heating, air conditioning, ventilating, and
refrigerating design | oads u-val ue derivations.

1.4.1.2 Air distribution design.

1.4.1.3 Piping design.

1.4.1.4 Estimated annual unit energy consunption.

1.4.1.5 Alternative energy system analysis (fuels and
systemnms), energy budget analysis, and solar analysis shall be
provi ded as designated by criteria.

1.4.1.6 Energy recovery systens.

1.4.1.7 Total energy/selective energy studies (as directed).

1.4.1.8 Fixture allocations (ensure the quantity of fixtures
is coordinated with architectural design).

1.4.12.9 Maxinmumflow rate (LPM for donestic hot and cold
water, and total flow per day.

1.4.1.10 Sizing of donestic hot and cold water supply
systens, including storage tanks.

1.4.1.11 Sizing of interior gas distribution systens.

1.4.1.12 Maximumflow rate (LPM for waste water and sewage,
and total flow per day.

1.4.1.13 Sizing of waste water and sewage drain system

1.4.1.14 Sizing of special gas and liquid distribution
syst ens.

1.4.1.15 Conplete system and unit capacities, indicating
di mensions of all equipnment. (3 manufacturers identifying
speci fic model nunbers, styles, etc., to fully define the
sel ection shall be cited for each mpjor item of equipnent).
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1.4.1.16 Cost conparison of conpetitive systens.

1.4.1.17 System noise isolation, seismc requirenents, force
protection, and necessary references to fire protection.

1.4.1.18 Special requirenents for safety and occupati onal
heal t h.

1.4.1.19 Environnental inpact analysis including energy system
pol luti on abatenment and control of toxic and airborne
pol I uti ng subst ances.

*2. Other Systens. Brief description of other nechanical
syst ens

not defined herein, identifying functional and technical

requi renents, design objectives and provisions. Calculations
supporting the design shall be provided.

*3. Economic Justification. Analyses shall be provided on

t he

choi ce of basic materials, functional systens, and ot her

desi gn

options in sufficient detail to justify econom cally the
mat eri al s, equi pnment, systens, and options selected in
accordance

with applicable criteria. An energy analysis for all systens
consi dered shall be provided.

3.1 Suitable docunentation shall be provided to:
3.1.1 Verify that the necessary studi es have been nade.

3.1.2 ldentify the alternatives considered and sumari ze
results.

3.1.3 State the decisions made, and

3.1.4 Indicate the basis for the decisions and cost
det erm nati on.

3.2 Econom c studies shall include consideration of initial
mai nt enance and operation costs for the design |life of the
structure. Additional definition of these requirenments is
provided in Part |1, ENERGY CONSERVATI ON
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4. Fire Safety Provisions. Provide brief description
identifying functional and technical requirenments, design
obj ectives and provisions.

4.1 Fire Extinguishing Systenms. Brief descriptions of
systens provided including hazard classification, densities,
areas of demand, flow and pressure requirenents. Include
cal cul ati ons to support design. See Chapter V for extent of
cal cul ations required at various design stages.

4.2 HVAC FI RE/ SMOKE CONTAI NMVENT/ REMOVAL SYSTEM Provi de
brief description identifying the type of systenms used and
nmet hod of operation. (Refer to Part X. FlIRE SAFETY)

*5. Coordination with install ati on or outsi de agenci es:

5.1 List additional/criteria needed for final design.

5.2 Ildentify requirenments for total energy/selective energy
pl anni ng.

5.3 ldentify maintenance support requirenents.

5.4 I ndoor environnental requirenents including tenperatures,
hum dity, and outside and exhaust air requirenents.

5.5 Type, nunber schedule and activity |evel of occupants.

5.6 Equiprment to be installed along with utility
requi renents, environnmental requirenents and heat rel ease.

5.7 Requirenments for mechanical lifts, hoists, cranes and
el evat ors.

CHAPTER 6 - ELECTRI CAL.

*7. Provi de requirenents, criteria sources, and references
for the foll owi ng general paraneters as appli cabl e.

1.1 Type of occupanci es.
1.2 Specialized functions/equipnent.

1.3 Communi cations support.
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*2. Interior Electrical Distribution System

2.1 Include FUNCTI ONAL AND TECHNI CAL REQUI REMENTS for each of
the follow ng itens, as applicable:

2.1.1 Illumnation levels (include general and task
lighting). State design basis such as TI 811-16, M L- HDBK-
1190, I.E. S., Definitive Draw ngs, etc.

2.1.2 Installation and equi pnent standards.

2.1.3 Systemvoltage, | ow and high.

2.1.4 Energency lighting and stand-by generation.

2.1.5 Communications to include call systens.

2.1.6 Electronic clock systens.

2.1.7 Electronic security, surveillance and intrusion
det ecti on systemns.

2.1.8 Audio visual systens to include central TV systens.
2.1.9 Firel/snoke al arm systens.

2.1.10 Lightning protection system

2.1.11 Static grounding system

2.1.12 Energy conservation and energy nonitoring.

2.1.13 Cable TV.

2.2 Provide brief description of DESI GN OBJECTI VES AND
PROVI SI ONS for the foll ow ng:

2.2.1 Electrical characteristics (phase, voltage, and nunber
of wires) of circuits to serve load in KVA for the facility.

Justification for the type of system proposed (econom cs or
speci al conditions).

2.2.2 General illumnation and task |ighting coordinated with
interior layouts, safety and security requirenents.
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2.2.2.1 Tabulation showi ng room nane and number with |ighting
intensity and type of fixture, either by Standard Draw ng
Nunmber or Catal og Nunmber, for each room

2.2.2.2 Provisions for adjustnent and/or relanping of I|ight
fixtures that may not be readily accessible.

2.2.2.3 Description of exit and enmergency |lighting systenm if
none to be provided, so state.

2.2.3 Power requirenments, with description of panel,
protection devices to be provided, and typical |oading of
circuits.

2.2.4 Location of special power outlets (voltage, phase, and
anper age) .

2.2.5 Type of wiring system such as rigid conduit,

el ectrical nmetallic tubing, non-netallic sheathed cable, etc.,
and where proposed to use.

2.2.6 Proposed additions and alternations or special itenms of
desi gn, such as specialized equi pnment, security requirenents,
emer gency power, etc.

2.2.7 Special communication or electronic requirenents.

2.2.8 Type of signal and fire alarm systens.

2.2.9 Tel ephone requirenents will be as provided by the
communi cation officer at each installation. Coordination

shal

be through HQ USACE for Army projects and AFRCE-CR for Air

For ce

pr oj ect s.

2.2.10 Define any hazardous areas.

2.2.11 Lightning protection systenm if none, so state.

2.2.12 Static grounding systemto be installed, if required.

2.2.13 Voltage drop basis for service entrance, panel
feeders, and branch circuits.

2.2.14 Enmergency power distribution.
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2.2.15 Energy Conservati on.

2.2.16 Description of systenms for enhancenment of mmi ntenance
and operations, to include systenms flexibility.

2.2.17 Cable TV.

2.2.18 Econony of construction/procurenment, operation and
mai nt enance: |ife cycle cost effectiveness.

2.2.19 Energy nmonitoring and control systenms (Requirenents
shall be coordinated with those lists in Part 2, Chapter 5 -
Mechani cal

2.3 Cal cul ati ons REFER TO CHAPTER VI, "ELECTRI CAL", FOR
ADDI TI ONAL CALCULATI ONS REQUI RED FOR SPECI FI C ELEMENTS OF
DESIGN. (Fully coordinate calculations with those required
for exterior electrical.)

2.3.1 Maintained lux (Ix) levels in all areas. (\Were areas
are simlar in size and usage, only a typical calculation is
required).

2.3.2 Individual circuit and system | oads tabulated in
anperes for each panel board or switch board.

2.3.3 Transformer, generator, sw tchboard, and feeder
conputations indicating all demand, diversity,

anmbi ent -t enperature or conductor-grouping factors consi dered
in the selection of equipnment or conductor sizes.

2.3.4 Calculations will include a fault current and ground
fault protection study supporting the interrupting rating
chosen

for all equipnent.

2.3.5 Life cycle cost conparison of alternative illum nating,
power and conmuni cation systens.

2.3.6 Selective system protection.
2.3.7 Voltage-drop on all service and feeder circuits, and on

wor st - case branch circuits supplied by each panel board and
swi tch board.
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2.3.8 Weight and di mensions of each major item of equi pnent
(supported by manufacturer's nanmes and cat al og/ nodel nunbers).

2.3.9 Voltage dip calculations for notor starting.

* 3. Exterior Electrical Distribution System

3.1 Include functional and technical requirenments for each of
the following itens as applicabl e:

3.1.1 Primary source.

3.1.2 Loads and |l oad factors including allowance for future

3.1.3 Installation and equi pnment standards.
3.1.4 System voltage, | ow and high.

3.1.5 Stand-by generati on.

3.1.6 Low and high voltage sw tching.

3.1.7 Communi cati ons systens.

3.1.8 Electronic security, surveillance and intrusion
det ecti on support systens.

3.1.9 Cable TV system

3.1.10 Energy conservation and energy nonitoring.
3.1.11 Power and lighting for site el enents.
3.1.12 Cathodic protection.

3.2 Provide brief description of DESIGN OBJECTI VES AND
PROVI SI ONS for the foll ow ng:

3.2.1 Adequacy of the primary supply at the point of take-
off. If primary source is inadequate, state neasure(s)
proposed to correct the deficiency. Description of power
supply (voltage,

phase, nunber and size of conductors) at point of delivery.

3.2.2 Electrical characteristics of the primary extension
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(vol tage, phase, nunmber and size of conductors). |Indicate
adequacy and corrective action, if necessary, of the existing
di stribution systemat the point of take-off. |Indicate
characteristics and standards of design for overhead or
underground line. Include justification for underground |ine.

3.2.3 Estimate of total connected | oad and resulting demand
| oad by applying demand and diversity factors for | oads

i nvol ved. Include any allowances for future |oads. Indicate
type, nunmber of units, KVA capacity, primry and secondary
voltage of the transformer installation proposed. Also
indicate types of primary and secondary connection of
transfornmers.

3.2.4 Basis for selection of primary and/ or secondary
di stribution voltage.

3.2.5 Low and high voltage sw tching.

3.2.6 Type of conductors, such as copper or alum num and
where they are proposed. Refer to guide specifications for
opti ons.

3.2.7 Pertinent standards of design, such as voltage drop,
physi cal characteristics of overhead or underground circuits,
type of lighting units, lighting intensities, and type of
transforners.

3.2.8 Street lighting, security lighting, parking | ot
lighting, sidewalk lighting, rail-yard lighting, etc.

requi rements.

3.2.9 Installation of cathodic protection system including
desi gn val ues.

3.2.10 Definition of any hazardous areas.

3.2.11 Transm ssion systens for conmunications, security,
fire, and Utility Monitoring and Control Systens (UMCS).

3.2.12 Enmergency power distribution.
3.2.13 Energy conservation.

3.2.14 Description of systenms for enhancenment of mmi ntenance
and operations, to include systens flexibility.
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3.2.15 Econony of construction/procurenent, operation and
mai nt enance: Life cycle cost effectiveness.

3.3 Calcul ations REFER TO CHAPTER VI, "ELECTRI CAL", FOR
ADDI TI ONAL CALCULATI ONS REQUI RED FOR SPECI FI C ELEMENTS OF
DESIGN. (Fully coordinate calculations with those required
for interior electrical.)

3.3.1 Transfornmer, generator, sw tchboard, and feeder
conputations indicating all demand, diversion,

anmbi ent -t enperature or conductor-grouping factors consi dered
in the selection of equipnment or conductor sizes.

3.3.2 Calculations will include a fault current and ground
fault protection study supporting the interrupting rating
chosen

for all equipnent.

3.3.3 Life cycle cost conparison of alternative illum nating,
power and conmuni cati on systens.

3.3.4 Primary selective system protection including recloser
and circuit breaker settings.

3.3.5 Voltage-drop on all service and exterior feeder
circuits.

3.3.6 Maintained lux (Ix) levels in all exterior areas.
3.3.7 Cathodic protection system

3.3.8 Strength and sag cal cul ations for power |ines and pol es
i ncl udi ng conductor sag and cl earance, down guy strengths,
etc.

3.3.9 Weight and di nensions of each major item of equipnent.
(Supported by manufacturer's nanmes and cat al og/ nodel
nunbers.)

*4, Economic Justification. Analyses shall be provided on

t he

choice of basic materials, functional systens, and other

desi gn opti ons adequate and in sufficient detail to justify
econom cally the materials, systems, and options selected. An
energy inpact analysis for all systens or equipnent considered
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will be included. Rationale for selection of reduced-voltage
starting equi pnment shall be specifically stated. Analysis
shall reflect a sunmary of detail system and unit capacity
cal cul ations. Suitable docunentation shall be provided to:

4.1 Verify that the necessary studi es have been made.

4.2 ldentify the alternatives considered and sunmari ze
results.

4.3 State the decisions made, and
4.4 |ndicate the basis for the decisions and determ nati on.
Econonmi ¢ studi es shall include consideration of maintenance

costs for the design life of the structure.

*5, Coordi nation with install ati ons and availability.

5.1 Tel ephone systemrequirenents and availability.
5.2 Central TV.

5.3 Power requirenments of the installation's service and
cl eani ng equi pment .

5.4 Provost marshal or police response to intrusion detection
system al arns.

5.5 AR 190-13 intrusion detection system design approval s,
when required.

5.6 List any additional criteria needed to conplete final
desi gn.

CHAPTER 7 - FIRE PEOTECTI ON AND LI FE SAFETY

*1. This part of the Design Analysis shall be a thorough and
conplete treatnent of fire and |life safety. Except for

cal cul ati ons perforned under other parts of this Design

Anal ysis, this part shall be sufficient in detail and

presentation to be considered as a "Stand-alone" Fire Safety

Desi gn Anal ysi s.
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*2. Requi renents, criteria sources, and references for al
desi gn consideration for the follow ng General Paraneters
shall be incl uded.

2.1 Criteria listing. Manuals, panphlets, codes, technical
books, etc.

2.2 Programmed building classification, types of occupancies
and |ist of hazardous areas/equi pment/buil ding contents.

2.3 Type of construction.
2.4 Area separation of structures and exposure protection.
2.5 Type of fire protection.

2.5 Fire fighting support including access and cl earances to
site and structure.

2.6 Presence of handi capped occupants.

2.7 Relative inmportance and essenti al ness of equi pnment
supplies and facilities.

2.8 Priority of fire protection including definition of the
followng items: size and value of structure or facility,

val ue

of the contents, processes or equipnent as related to the fire

protection available fromlocal fire fighting resources,

facility

desi gn, and usage.

2.9 Fire protection during construction.
2.10 Adequacy of water supply.

*3. I nclude FUNCTI ONAL AND TECHNI CAL REQUI REMENTS for the
following itens. |If the itemis not applicable so state.

3.1 Building classification based on M L-HDBK-1008C,
occupancy classifications, area limtations. Construction for
fire and snoke resistance of the building including roofs,
ceiling assenblies, interior and exterior walls, permanent
partitions, shafts, location of fire separation walls and
partitions, and doors.
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3.2 Allowable floor area and buil ding height in accordance
with the M L-HDBK-1008C based on occupancy cl assification,
construction, separations and fire suppression or protection.
3.3 Exit requirenments in accordance with NFPA 101, Life
Safety Code (LSC). The design and anal ysis nust address exit
types, required exit w dths, maxi mum travel distance for
exiting, dead-end distances and conmmon exit paths of travel
limtations, arrangenment of exits, renoteness of exits,

di scharge fromexits, illumnation of exits and exit marking.

3.4 Flane spread and snoke devel opnent ratings of interior
finishes (to include furnishings)and insul ation.

3.5 Building access for local fire departnent fire fighters.
3.6 Building separation and exposure protection.

3.7 Snoke control nethods.

3.8 Fire alarm evacuation systens.

3.9 Fire detection systens.

3.10 Automatic fire extinguishing systens (including
occupancy classification for the sprinkler system.

3.3 Standpi pes and/or fire hydrants.

3.10 Water supplies to include new or additional storage,
punpi ng, and/or water distribution mins.

3. 11 Special hazards and nethods of protection.

3.12 Manual fire extinguishing (FE) systens (including F.E.
cabi net s).

3.13 Seism c design and expansive soils (identify seismc
requi rements and/ or existence of expansive soils).

3.14 Include requirements for force protection (protection of
penetrations, access, etc.)

4. Provide brief discussion of DESI GN OBJECTI VES AND
PROVI SI ONS of the following (if the itemis not applicable so
state):
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4.1 Treatnment of each potential hazard (including building
constructi on, occupancy, zoning, extinguishment, area

separati on,

detection, alarm etc.).

4.2 Provision and mai ntenance of an unobstructed energency
egress systemto include consideration for the handi capped.

4.3 Detection, alarm annunciation for fire and snoke (full
coordi nati on between Part V and Part VI of design
anal ysi s).

4.4 Fire and snoke control for HVAC systens. (Full
coordination for fire and snoke danper |ocations, zoning,
detection, and alarm Include control sequences for air side
HVAC equi pnent .)

4.5 Water Supplies, including water flow tests at the point
of connection for sprinkled buildings (storage, punping,
fl ows, pressures, etc.).

4.6 Existing fire hydrants.

4.7 Existing fire alarmreporting systeminformation for the
new connecti ons.

4.8 Econony of construction and procurenent, and life cycle
cost effectiveness

4.6 Force protection and anti-vandalism (features included to
ensure systemintegrity and operation).

4.7 Efficiency of fire safety and fire protection features
and egress system as incorporated into the building | ayout

i ncludi ng econom c tradeoffs involved (support by draw ngs as
appropriate).

5. Design Cal culations. Calculations shall be included for
the following itenms. (Where cal cul ations have been
accompl i shed under other parts of this design analysis, the
part and page

nunber shall be referenced and a summary of results and
concl usi ons provided under this part.)

5.1 Conplete exit requirenent cal cul ati ons based on LSC.
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5.2 Allowable floor area and buil ding hei ght cal cul ati ons
based on M L- HDBK- 1008C.

5.3 Water supply calculations indicating the adequacy of the
design to neet sprinkler and hose stream demands. Cal cul ati ons
must be based on residual static pressures and flow data
obtained fromwater flow tests.

5.4 Sprinkler calculations to determ ne water flow and
pressure demands.

5.5 Fire alarmsystem cal cul ations for elenments such as, wire
Ssizing, battery, and al arm annunci ator sound | evel.

5.6 Conpl ete hydraulic design calcul ations for detail ed
sprinkl er and Aqueous Film Form ng Foam ( AFFF).

5.7 Layout and sizing of special fire extinguishing systens,
such as carbon-di oxi de, halon, and AFFF (|l ow pressure foam

system.

*6. Coordi nation with install ati on or outsi de agenci es.

6.1 List additional criteria and informati on needed to
conplete final design.

6.2 Fire fighting support to include tie-ins with local fire
departnment al arm and annunci ati on systens.

6.3 Adequacy of water supply, including flow tests.
6.4 Inspection and testing of systenms perfornance.

6.5 Obtain the specific fire alarmtype(s), fire protection
and central reporting requirenents of the Installation's Fire
Mar shal | / Chi ef .

7. Eire Protection Drawings. The following information is
provided to organize the fire protection requirenments on
project drawings in order to reduce confusion to designers,
revi ewers and bidders:
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[tem DRWGS REMARKS

Fire Protection ARCH

Pl an (FPP)

Rated Firewalls FPP

Egress System FPP

Requi renment s

(NFPA 101)

Sprinkl er Areas FPP I ndi cated by footnote if
entire bldg is sprinklered
or show sprinkl ered areas
by cross hatching or zip-
a-tone type screening.

Sprinkler System MECH Show on separate draw ng

Desi gn identified as Mech Fire
Protection (MFP) Pl ans

Sprinkler System Show hazard

by Performance classification, seismc

Speci fication accel eration coefficient,
type of heads, sprinkler
riser, fire dept
connection, water flow
alarm drain discharge,
demand areas, design
density and water supply
(test) data on FPP. RFP's
require sprinkler systens
to be shown on the nech
dr awi ngs.

Aqueous Film VECH

Form ng Foam Provi de reference note on

Syst em ( AFFF) the FPP. Provide design on
MFP pl an.

Other Fire MECH

Ext i ngui shi ng Provi de note on FPP

Syst ens

Fire Alarm ELECT

Stations (Pull Show functional |ayout on

Boxes) fire alarmriser
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Si gnal i ng

Devi ces (bell,
chi mes, gongs,
vi sual al arns,
etc.)

Fire Detection *
Devi ces (heat,
snmoke, UV, etc.)

Fire Detection
zones (as reqd)

Exit Lights

Fire
Exti ngui sher
(cabi net s)

Fire Rated
Doors, Franes &
Har dwar e

Fire Al arm
Control Panel s

Fi re Danpers
Fire Stopping
(for all fire
wal |
penetrations)

Post | ndi cat or

Fire Hydrants

ELECT

ELECT

FPP
FPP

ELECT

FPP

ARCH
SCHED
ELECT
MECH
MECH
( DUCT
V\ORK)
ARCH
OTHER
PENET
ClVIL

Cl VI L

di agram(s). Provide note
on FPP.

Show functional |ayout on
fire alarmriser

di agram(s). Provide

ref erence note on FPP

Show functional |ayout on
fire alarmriser and nech
control diagrans. Provide
reference note on FPP

Provi de | ocation reference
only.

Detailed | ocation,

circul ating, scheduling,
detailing, etc.

Provi de reference note on
FPP.

Provi de reference note on
FPP.
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* For smaller projects, the Fire Detection Devices should be

| ocated on the plans; for larger, nore conplex projects it may
be more meani ngful to reference the appropriate specifications
for these devices. O, the designer may wi sh to show the

| ocati on of snoke detectors such as duct-nmounted type on the
drawi ngs and reference the specifications for |ocations of the
heat detectors. |In any case, careful coordination of the
drawi ngs and specifications is required.

CHAPTER 8 - PHYSI CAL SECURI TY

1. Security engineering design includes neasures such as
fencing, patrol roads, guard facilities, vehicular barriers,
bl ast standoff and clear zones, Architectural building |ayout
for security, vaults, eavesdroppi ng counternmeasures,
protective lighting, security systens, |ocks, arnms roons,
entrances, classified material security, surveillance and
aggressor entry resistance, blast resistant structural
systens, nechanical and electrical systens, ballistics

resi stance, and retrofit upgrade of existing facilities.

*2. ldentify the assets to be protected, the design threat(s)
to these assets, and the level (s) of protection required.
Docunment efforts taken to coordinate with the instillation
security plan. List the design criteria. Identify additional
criteria needed for final design. Determne if the Protective
Design Center of Expertise and Intrusion Detection System
Center of Expertise should be used.

*3. The design analysis in this chapter shall be sufficient
to identify all the protective neasures and procedures
required for protection of project assets against their design
basis threat. The design of conmponents of the protective
measures should be nore fully addressed in the design anal ysis
Part 2, Chapters 1 through 6 for the nmajor design disciplines,
and cross-referenced herein.

4. The design anal ysis shall address econony of construction,
life-cycle cost effectiveness in accordance with TM 5-802-1
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PART 3 - O&M PROVI SI ONS

1. Ref erence ER 1110-345-700, Part 3, O&M Provi si ons).

2. Using Service Responsibilities for O & M The follow ng
are using service responsibilities for O%M that shoul d be
consi dered by the design agency during the design devel opnent
process:

2.1 Control Responsibilities
2.1.1 Parking allowances and assi gnnment
2.1.2 Pavenent and floor | oading.

2.1.3 Spare parts, equipnent, consumables, and m scel | aneous
st or age.

2.1.4 Energy use

2.1.5 Site access restrictions

2.1.6 Force protection.

2.2 Service Responsibilities

2.2.1 Access-egress mintenance

2.2.2 Landscape nmmi ntenance

2.2.3 Snow and ice renmpva

2.2.4 Housekeeping, trash collection and di sposal .
2.2.5 Signage

2.2.6 Mail handling, shipping and receiving
2.2.7 Food service and supply

2.2.8 Health and sanitation

2.2.9 Reproduction (copy) service

2.2.10 Vending (state blind agencies and ot hers)

I X - 49



2.2.11 HVAC

2.2.12 Electrical and conmuni cation services

2.2.13 Fire protection

2.2.14 Force protection

2.2.15 Shop support

2.2.16 Pl unbing systens

2.2.17 Lifts, hoists, cranes, and elevators

2.2.18 Conpressed air and vacuum systens

2.2.19 Fuel storage and di spensing systens

2.2.20 Industrial gas systens

2.2.21 Treatnment facility operation and mai ntenance
2.2.22 Residual s disposal and manifesting

2.2.23 Permt conpliance nonitoring

2.2.24 Extraction/injection renediati on system nmai nt enance
2.2.25 Worker safety and environnental health

3 Provisions for O&M Enhancenent and Cost Reduction. The
foll owing are provisions for O&M enhancenent and cost

reduction that should be considered by the design agency
during the design devel opnment process:

3.1 Control Rel ated.
3.1.1 Preventive overloading factors

3.1.2 Food service efficiency maxin zes (preparation, serving,
seating, and di sh washi ng)

3.1.3 HVAC efficiency maxi m zes (sub- and main plant)
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3.1.4 Lighting efficiency maxim zes (intensities and
swi t chi ng)

3.1.5 Communi cations efficiency maxi m zes

3.1.6 Elevator efficiency maxim zes

3.1.7 System expandability and flexibility

3.2 Service Rel ated

3.2.1 Bel ow grade fl ood protection

3.2.2 Above grade solar, water, and w nd protection and

i stance
3.2.3 Finish materials, textures and colors

q
()
(7]

3.2.4 W ndow washi ng provisions

3.2.5 Provision for cleaning equi pnent

3.2.6 Vibration and expansion contraction controls

3.2.7 Energy conservation and pollution control neasures

3.2.8 Access to nechanical systens: HVAC, elevators, plunbing,
process, and special equi pnent

3.2.9 Provisions for building and system comm ssi oni ng and
testing, adjusting, and bal ancing of nechanical, electrical
and comuni cati on systens

3.2.10 Relanmping and lighting relocation

3.2.11 Electrical distribution allowance for future | oads

3.2.12 Energency power systemtesting, and nonitoring power
qual ity

3.2.13 Vandali sm resi stance
3.2.14 Force protection

3.2.15 Confined space reduction/elimnation or identification
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3.2.16 Toxic or hazardous pollutant sources and exposure
potential s
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APPENDI X A

PAVEMENT DESI GN

(Note: See AEIM Chapter X111, Geotechnical, for pavenment
design requirenments.)
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APPENDI X B

FOUNDATI ON DESI GN ANALYSI S

(Note: See AEIM Chapter X111, Geothecnical, for foundation
design requirenments.)
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Appendi x C
PRQIECT PHASI NG DATA

PHASI NG DATA FOR

PROJECT MANAGER

1. UTI LI TY OUTAGES:
a. Wat er, Sewer, Gas

(1) M N MUM DAYS OF PRI OR NOTI CE

(2) MAXI MUM TI ME OF OUTAGE

(3) WEEKENDS ONLY? YES NO

(NOTE: STANDARD PARAGRAPH ON OUTAGES CONTAI NS THE
STATEMENT THAT " TAPPI NG W THOUT OUTAGES SHALL BE
ACCOWPLI SHED WHERE POSSI BLE, | N ACCORDANCE W TH GOOD
COMMVERCI AL PRACTI CE. ")

b. ELECTRI CAL.

(1) M N MUM DAYS OF PRI OR NOTI CE

(2) MAXI MUM TI ME OF OUTAGE

(3) WEEKENDS ONLY? YES NO

2. STREET CLOSURES: (EXAMPLE: FOR UTILITY LI NE CROSSI NG

a. M NI MUM DAYS OF PRI OR NOTI CE

b. NUMBER OF LANES TO BE KEPT OPEN
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cC. VWORK MUST BE ACCOWPLI SHED BY TUNNELI NG? YES ___
NO

3. ANY REQUI RED SEQUENCE OF WORK?

4. ANY KNOWN WORK RESTRI CTl ONS?

a. JO NT OCCUPANCY RESTRI CTI ONS

b. V\ORKI NG HOUR
RESTRI CTl ONS

cC. SECURI TY RESTRI CTI ONS

d. ACCESS RESTRI CTI ONS

e. NO SE LEVEL RESTRI CTI ONS

f. OTHER RESTRI CTI ONS

5. ANY REQUI RED BENEFI CI AL OCCUPANCY DATES OR PROJECT
COVPLETI ON DATES?

6. USERS DAI LY ACTUAL DAMAGE |IF BOD IS NOT MET, W TH
DOCUMENTATI ON.

7. ARE THERE ANY SPECI AL FABRI CATI ONS OPERATI ONS OR | TEMS OF
GOVERNMENT- FURNI SHED EQUI PMENT?

8. ARE THERE ANY ASBESTOS CONTAI NI NG MATERI ALS | N LOCATI ONS
WHERE CONTACT WORK IS TO BE PERFORMED? YES NO

| F THE ANSWER TO THE ABOVE QUESTION IS YES, HAS AN | NDUSTRI AL
HYGI ENE ASBESTOS SURVEY OF THE CONTRACT WORK AREA BEEN
CONDUCTED AND AN ASBESTOS SURVEY REPORT PREPARED? YES
NO
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| F AN ASBESTOS SURVEY REPORT HAS BEEN PREPARED, REQUEST YQU
ATTACH A COPY TO THIS FORM  QUESTIONS 3-6. | F COWLEX, WRITE
I N " COORDI NATI ON REQUI RED". | F UNKNOWN, WRI TE I N " UNKNOWN" .

| F THE RESPONSE |'S CONTI NUED ON THE BACK OF THI S SHEET OR

ATTACHED SHEET, PLEASE SAY SO
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Appendi x D

CHECKLI ST OF | TEMS GOVERNI NG DESI GN
FOR THE PHYSI CALLY HANDI CAPPED

FOR USE | N PROJECT DESI GN AND DESI GN REVI EW

PROJECT NUMBER TYPE OF FACI LI TY
LOCATI ON

OPEN TO PUBLI C: YES NO ESTI MATED NUVBER OF
VI SITORS

DESTI NATI ONS:

Cl VI LI AN OPERATI NG PERSONNEL: YES NO ESTI MATED
NUMBER:

TYPES OF FUNCTI ONS THEY W LL PERFORM

ESTI MATED NUMBER OF PARKI NG SPACES:
VISITOR __ STAFF____ OTHERS

*MARK YES OR NO FOR | TEMS WHI CH FOLLOW AS APPROPRI ATE, OR
VWRI TE N/ A UNDER "NO' FOR NON- APPLI CABLE.
YES* NO*
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1. |dentifications of Accessible Facilities.

a. Areas and features identified by
| nt ernati onal Synbol

b. Proper specification of International
Sympol
cC. Proper | ocation of the synbol, between

815 mmto 1065 mm hi gh

d. Adequat e directional and suppl enent al
i nformation
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| dentification for the Visually YES* NO*
Handi capped.

a. Facilities identified by sight and
t ouch signs

b. Proper specification of signs

cC. Li ghted inside, and outside in areas
accessi ble after dark

d. Proper | ocation of signs, between
1015 nm and 1320 nm hi gh

e. Rai sed lettering for interpretative

materia
f. Tactil e door hardware to identify

hazards
g. Textured warning strips at head of

stairs and ranps

h. Proper specification of elevator
arrival signals, controls, and
call buttons

Rai sed nunmbers on inner-facing
el evat or door janbs

Signals for Persons with Auditory Handi caps.

a. El evator signals to visually identify
arrival of cars
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b. Warning signals with visual as wel
as audi bl e devi ces

4. Site Design.

a. Access to at |east one primary entrance

b. Access to outdoor areas used by
general public
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YES*

Site Design. (Continued)

Grading to attain | evel access and
egress to and from entrance

Di rectional signs at nmmjor points of
entry to the site

Access-egress routes lighted to 55 | ux
if used after dark

Accessible toilets, water dispensers,
and phones where such facilities are
provi ded in public areas

Solutions with m niml inpact on
envi ronnental features

Proper location of interpretative
di spl ays

Drop-off and Pi ck-up Zones.

a.

One zone provi ded where high rate
of pedestrian traffic will occur

Zone within 15 nmeters maxi num of a
primary entrance

Zone width 300 mm |ength for one car
m ni mum | evel except for drainage

Vertical posts to separate functions,
or at | east one curb-ranp
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e. Sign tolimt use to pedestrian
functions

6. Par ki ng spaces

One space in areas having up to 20,
one additional space for each 50
addi ti onal spaces or increment
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Par ki ng spaces (Conti nued)

b.

Spaces within 30 neters of one
accessi bl e entrance

cC. Space wait, on comon | evel
except for drainage

Access to wal k does not go behind
parked cars or across driveway

Wheel stops to separate functions,
or one curb-ranp per car

1.8 meter clear wal kway in front of
par ked cars

Spaces identified and reserved with
si gns above ground

7. Cur b- Ranps.

a.

Provi ded where wal ks and curbs are
bei ng constructed or reconstructed
in accessi bl e areas

1.5 meter wide with slope of 1-in-12,
bl ending to common | evel with street
and wal k

1-in-12

1.2 meter clear wal kway at head cl ear
of obstructions
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e. Properly located at street inter-
sections and el sewhere to assure safety

f. Mar ked cross-wal k and traffic warn-
ings to ensure unobstructed passage

g. Firm non-slip surface
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Wal ks.

a. Provi ded for access and agrees to
and from usabl e entrances

b. 1.8 nmeter wide with slope no greater
than 1-in-24 blending to comon | evel
with other surfaces

cC. Conti nuous surface uninterrupted by
abrupt changes

d. 1.8 by 1.8 neter |level rest areas at

18 neters intervals when sl opes exceed

1-ipn-30
e. At doorways, 1.8 by 1.8 neter |evel

| andi ng extending 460 nmm beyond stri ke

jamb
f. Fi xed, firm and non-slip surfaces,

crowned for drainage

g. If grates are used, no openings
bet ween bearing bars greater than
9.5 mm w th bars set perpendicular to
path of travel

h. Ground surface graded to wal k and
conpacted to prevent drop-off

Guards where grounds drop off or recede
at greater than 1-in-6 sl ope

J - Li ghti ng, signs, and other elenents
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set back at | east 300 mMm

k. Landscape el enments planted to all ow
300 mm cl earance on side, 2 meters
vertical clearance

l. Adj acent rest areas where wal ks exceed
60 meters in length
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Ranps.

a. Provi de where changes in | evel exceed
al | owabl e sl ope for wal ks

b. 1.8 neters wide with slope no greater
than 1-in-12 blending to common | evel
wi th | andi ngs

C. 1.8 by 1.8 neter level landing at top
and bottom

d. Li ke landings at 9 neters intervals for
rest and safety

e. At doorways 1.8 by 1.8 neter |evel

| andi ng extendi ng 460 mm beyond stri ke

jamb
f. Fi xed, firm and non-slip surfaces

wi t h adequat e drai nage

g. Protection for ranps exposed to
freezing weat her

h. Textured or color surface to aid
identification in addition to warning
strips

Stairs

a. Provided in addition to ranps

(preferred)

b. Mnimum 1.2 neter wide with no | ess
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11.

than 3 consecutive riser

cC. 1.8 nmeter maximumrise between | andings,
1.2 nmeter where exposed to the el enents
and unpr ot ect ed

d. Ri sers between 125 mm and 175 mm
treads between 430 nmm and 280 mm

e. Proportions uniformthroughout any
one stair
f. Solid risers or risers with nosing

havi ng 45 degrees bevel bel ow

g. Non-slip nosing of contrasting col or,
25 mm wi de on both riser and tread edge

h. Treads exposed to weat her pitched for
dr ai nage

Protection for stairs exposed to
freezing weat her

Guards and Handr ail s.

a. Guards 1070 mm hi gh al ong open-si ded
fl oor or wal k areas

b. Guards 815 mm hi gh al ong open-si ded
stairs and ranps

cC. 100 mm high curbs in open guards with inter-
mediate filler to prevent fall-through
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d. View ports in solid guards 760 mmto
1000 nm hi gh

e. Handrails on both sides of ranps and
stairs, 815 mmto 865 nmm hi gh

f. I n outdoor areas, handrails on at |east
one side where ranps and stairs have no
drop-off on sides

g. | ntermedi ate handrail for children

h. Handrai |l s extended 460 mm beyond top
and bottom of stair or ranp at 915 nm
hi gh where possi bl e

Round or oval handrails, 32 mmto 38 mm
out side diameter with 40 mm cl ear
bet ween wal |l or guard

j . Handrails term nate into wall, guard
or newel
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12.

13.

Guards and Handrail s(Conti nued) YES*

k. Handrails nounted to w thstand 890
Newt on applied in any direction

a. Trails made accessi bl e where provided for
for general public

b. War ni ng signs and | evel turn-a-round
space where hazards cannot be avoi ded

C. Loop- back and | evel terrain used

d. Access identified at head of trail with
directional information along route

Bui | di ng Desi gn.

a. At | east one primary entrance
accessi bl e

b. Ot her entrances accessible (preferred)

cC. | dentification of all entrances (and
exits) or signs to indicate |location
of accessible entrance

d. El evat or, when provi ded, accessible
from entrance

e. Toilets, drinking water dispensers,
and phones near entrances and
assenbly areas
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f. Spaces open to the public designed
to accommpdate the handi capped

g. Accessi bl e work stations based on
function to be perforned

h. Directional information with primary
entrance to | ocate accessi bl e areas
and features
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Doors and Door ways.

a. M ni mum door wi dth, 914 mm (36")

b. Maxi mum push-pull on exterior doors
of 65 Newton; interior 22 New on

cC. 4-6 second closing delay for automatic
operators used to conpensate for high
pressures
d. Level -type handl es or horizontal push

bars centered 915 nmto 1065 nm hi gh

e. Vi sion panels with bottom 915 nm above
fl oor when provided

f. 400 mm ki ckpl ates on doors or naterials
to withstand abuse

g. Door pulls on doors without self-
cl osing devices

h. Level floor, extending 1.8 neter on pul
side, 1.2 neter on opposite side

Level floor extending 460 nmm beyond
strike janmb on pull side

j . Series doors 2 nmeters apart, m ninum

k. 6.5 mm maxi nrum t hreshol d on exterior,
el i m nated where possible on interior
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l. Doormats no nore than 6.5 mm high, grate
bearing bar openings 9.5 mm maxi num set
per pendi cul ar to path of travel

15. Corridors, Floors, and Lobbies.

a. Corridor width, 1525 mm cl ear

b. Lobbi es | arge enough to all ow
maneuverability
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Corridors, Floors, and Lobbies. (Continued) YES* NO*

d. Fl oors on comon | evel or connected
by ranps and stairs blending to a
comon | eve

e. Ranmps, stairs, and railings in
accordance with respective criteria

f. Proper specification of carpet, when
used
g. | nformati on/ checkout counters 890 mm

hi gh; writing counters 790 nm hi gh

h. Lock boxes between 460 mm and 1220 mm
hi gh with space in front

Proper location of interpretative
mat eri al

Toi | et Rooms

a. One room for each sex on each
appl i cabl e fl oor

b. No travel in excess of 45 nmeters with
directional information

C. Vesti bul e cl earance for wheel chair
passage
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d. Fl oor | evel with corridor

e. One toilet conpartnent to acconmmodat e
wheel chair inside with door closed
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17.

18.

Toi |l et Roons. (Continued) YES*

f. Qut - swi ngi ng door no |less than 813 nm
(32") wide (864 mm (34") preferred)

g. 1.2 meter between front of conpartnment and
opposite wall

Dri nki ng Water Di spenser.

d. Di spensers centered in alcove; 1.8 neters
wi de for side approach, 915 mm wi de
for frontal

e. Up-front spouts and controls, hand-
oper at ed

Publ i c Tel ephones.

a. One accessi bl e phone with hearing aid
wher e phones are provided

b. Vol ume control or inductive coil in
receiver with instructions

d. Hi ghest operating nmechanism 1.2 neters
above floor, maxi mum

e. 610 mMm cl ear of restriction on each side

f. Al coves 1.2 nmeter deep, 1.2 neter wi de
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with 864 mm (34")door or opening w dth

19. El evators.

a. One el evator for 2 or nore operating
| evel s used by public

b. Stop within 6.5 mMmto 12.5 nmm nmaxi num of
facility floor |evels
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El evators. (Continued) YES*

Cab 1525 mm deep, 1725 mmwi de with
handrails at 915 above fl oor

Door cl ear opening, 915 mm (36")
mnimum 6 to 10 second cl osing del ay
with safety reversing devices

Cab controls between 760 nm and 1370 nmm
hi gh; enmergency call box no higher than
1015 mm

Lobby call buttons 1.2 neter high,
maxi mum

Synbol, sight-touch identification, and
signals in accordance with criteria

20. Switches and Control s.

Swi tches and controls between 1015 mm
and 1220 nm above fl oor

Sane as above for thernostats and fire
alarnms in areas subject to handi capped
use

maxi mum

El ectrical outlets and adjustable vents
460 mm above fl oor, m nimum

21. Assenbly Seat Acconnpdati ons.
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a. One wheel chair space and one w de seat
in areas having up to 20; one additional
space and seat for each 60 additional
seats or increnment

b. Addi ti onal spaces in high-use area

cC. I ntegral part of assenbly area floor plan
with choice of view ng positions
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22.

d. VWheel chair spaces 865 mm wi de, 1920 nm
deep, on level floors with access

e. Seats 610 mMmmwide with 710 mmclear in

front for persons with crutches or

braces
f. Tabl es, 790 mm hi gh overall, 750 nmm cl ear

underneat h extendi ng 610 mm deep by
915 mm wi de

g. | dentification of designated handi capped
space keyed to directional sign at
entrance

Di ni ng Areas.

a. Passage | anes, 1070 mm cl ear through food
service area with 1525 mm square turn-a-
round spaces

b. 1.8 nmeter passage | anes between table
wi t hout chairs

C. Di spl ay shel ves and di spenser within
reach, tray slide at 865 mm maxi mum

d. Di ni ng area spaces provided on m ni mum
basis prescribed for assenbly areas

e. Tabl es 950 mm cl ear underneath for use
by everyone
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23.

24.

f. | dentification of accessibility and sign
descri bing features in food service and
di ni ng area

Shop and Craft Areas.

a. Work tables 950 mm cl ear under neath

b. Passage | anes 1070 mm cl ear of
pr oj ecti ons

cC. Wor k space between parallel tables,
1525 mm wi de

d. Addi ti onal requirenents investigated

Li brary and Offi ce Areas.

a. 1070 nm passage | anes between book stacks
or files with 1525 mm square turn-a-
round spaces at aisle ends

b. Maj or passage | anes, 1525 mm wi de
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APPENDI X E

QUALI TY CONTROL PLAN

(Note: AE's Quality Control Plan for design work perforned
under contract with District or product engineering QCP for
desi gn perforned by District in-house personnel.)
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CHAPTER X

COST ENG NEERI NG GUI DE FOR M LI TARY CONSTRUCTI ON

1. REFERENCES:

1.1 ElI 01D010: Construction Cost Estimtes, 1 Septenber
1997. Avail able from HQUSACE Cost Estinmate & Econom ¢ Team
Home Page under Engineering Instructions at web address
http://ww. hqg. usace.arnmy. m |/ cenp/ e/ ec/ ec_new. htm

1.2 EP 1110-1-8: Construction Equi prent Omership and
Operating Experience Schedule, |atest edition.

1.3 ER 1110-1-1300: Engineering and Design COST
ENG NEERI NG POLI CY AND GENERAL REQUI REMENTS, 26 March 1993.

1.4 ER 1110-3-1300: Engineering and Design M LI TARY
PROGRAMS COST ENGI NEERI NG, 30 July 1993.

1.5 ER 1110-2-1302: Engineering and Design ClVIL WORKS
COST ENG NEERI NG, 31 March 1994.

1.6 ER 1110-3-1301: Engineering and Desi gn COST

ENG NEERI NG POLI CY AND GENERAL REQUI REMENTS FOR HAZARDOUS,
TOXI C AND RADI OACTI VE WASTE (HTRW COST ESTI MATES, 10 March
1999.

1.7 TI 802-01: Technical Instructions for Code 3 Design
Wth Paranmetric Estimating, 15 April 1998.

1.8 Menorandum from CESWD- ETE-T dated 16 June 1999,
subject: Cost Control During Design.

1.9 Menorandum from CESVD- ET/ CESWD- PM dated 7 Sept enber
1995, subject: MIlitary Design and Cost Engi neering.

2. COST ESTIMATES. AIl mlitary cost estimates shall be
prepared in accordance with EI 01D010 or the District Cost
Estimating Guide and will be bound (or stapled) separately
fromother submttal data. |If the District prepares a cost-
estimati ng guide to supplenent EI 01D010, the Cost

Engi neering Branch will be responsible for its preparation
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within the EI guidelines. The Estimating Gui de of each
District (if prepared) wll supplement Chapter X of the
Architectural and Engi neering Instruction Manual and wil
apply to the preparation of cost estimtes, either in-house
or A-E, for all mlitary construction. All cost estinmates
shal | be prepared and organi zed according to the applicable
wor k breakdown structure. (Each district will furnish to
CESWD Cost Engineering a copy of the Estimting CGuide and
all updates thereto.) The A-E shall be aware of and take
such precautionary neasures as necessary to nmaintain the
confidential nature of all cost estimtes. |In general, cost
estimtes, at the earliest practical stage of project

devel opnent, are to be prepared using the | atest version of
MCACES (M cro Conputer Aided Cost Estimating System). \Wen
MCACES is waived on a given project by formal menorandum

i ssued by the District Cost Engineering Branch, the cost
estimte shall be prepared in accordance with EI 01D010 or
the District Cost Estimating Guide.

3. COST GROMH. The unit costs of all construction cost
estimates submtted shall reflect the current pricing at the

time of submttal. For all estimtes prior to the Advanced
Fi nal Design, cost growth (escalation) - using the
Tri-Services Index - is to be added to the total project

cost, projecting costs to the assunmed m dpoi nt of
construction. For Final Design and | ater cost estinmates,
cost growth may or may not be added as directed by the
District Chief, Cost Engineering Branch.

4. AF FORM 1178 AND ARMY ENG FORM 3086. For all Air Force
subm ttal s except bid opening, an AF Form 1178 cost estinate
shal | be prepared and submtted with the detail cost
estimate. For Arny projects, an ENG Form 3086 cost estimate
shall be prepared and submtted with the detail cost
estimate for all submttals through 35% desi gn (Concept).

Gui dance for preparing the 1178 or 3086 cost estimates will
be provided by the District Chief, Cost Engineering Branch.

5. BASELI NE COST ESTI MATES. A baseline cost estimate is
required early in the design process, usually at the Project
Engi neeri ng Phase, Code 3 (Arny) or Project Definition (Air
Force) level of design. This paranmetric cost estimate is to
be a detail paranmetric, budgetary-type cost estimate using
MCACES version 5.3 (or later), TRACES PBMWversion 3.0 (or

| ater) or PACES (latest version). All paranetric cost
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esti mates prepared using either TRACES PBMW or PACES nust be
exported to MCACES and printed from MCACES. The estimte
must be item zed according to the approved Tri-Services work
breakdown structure to at |east the sub-system | evel and
edited to represent project specific itens as defined by the
designers. This cost estinmate nmust be structured to all ow
conparison of costs to the primary line items as shown in
the DD 1391. The cost estimate is to be used by the

desi gners as a design guide throughout the design phase. |If
changes to the design are required, the cost engi neer nust
update the baseline estimte i mediately. The construction
cost estimte is to be a “live” estimte that keeps the user
informed of the anticipated project costs. Anticipated
costs above the construction cost limtation (CCL) nmust be
resol ved between the user, the designer and the cost

engi neer. Separable elenents (potential additives/options)
may have to be identified early on in order to keep the
project within the funds avail abl e.

6. SUBM TTALS. For IFB projects, the required |evel of
design conpletion for each submttal may vary dependi ng upon
the project. The District Project Manager w |l provide the

| evel of design required for each submttal. Some projects
may require different or additional submttals and wil|
requi re separate guidance on a case-by-case basis. In

general, the follow ng types of detail estimtes are
required:

6.1 Requirenents and Managenment Plan (RAMP) (3% (Air
Force). When this submttal is required, a detail

parametric, budgetary-type cost estimate is required. The
estimate nust be item zed according to the approved Tri -
Services work breakdown structure to at |east the sub-system
| evel and edited to represent project specific itens as
defined by the designers. This cost estinmate nust be
structured to allow conparison of costs to the primary |ine
items as shown in the DD 1391.

6.2 Schematic Design Submttal (5% (Arny). Unless
directed otherwi se, no cost estimate is required with this
subm ttal.

6.3 Project Engineering Phase, Code 3 (Arny)/Project

Definition (Air Force)(10% 15% . \When this submttal is
required, a detail paranetric, budgetary-type cost estinate
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usi ng MCACES version 5.3 (or later), TRACES PBMW version 3.0
(or later) or PACES (|l atest version) is required. All
paranmetric cost estimtes prepared using either TRACES PBMW
or PACES nust be exported to MCACES and printed from MCACES.
If a detailed parametric cost estimte was previously
prepared at an earlier stage of design, it may be used and
updat ed based on current information. The estimte nmust be
item zed according to the approved Tri-Services work
breakdown structure to at |east the assenbly category |eve
and edited to represent project specific itens as defined by
t he designers. The designers nust identify their intended
design in sufficient detail that the cost engineer can
prepare the cost estimate outline with related costs. This
cost estimte nust be structured to allow conparison of
costs to the primary line itenms as shown in the DD 1391.
This submttal shall also include a conpleted AF Form 1178
or, for the Arny, an ENG Form 3086, cost estinmate that is
based upon the paranetric budgetary-type estinmate.
Subm ttal of the ENG Form 3086 el ectronically by the
district cost engineer will usually be required. As a part
of this submittal, an electronic copy of the MCACES project
file (wth rel ated databases) on a 3.5" diskette is to be
furnished to the district cost engineer.

6.4 Concept (Arny)/Prelimnary (Air Force)(30% 35% and
Design-Build. When this submttal is required, a detail
parametric, budgetary-type cost estimate using MCACES
version 5.3 (or later), TRACES PBMWversion 3.0 (or |ater)
or PACES (latest version) is required. All paranetric cost
estimates prepared using either TRACES PBMW or PACES nust be
exported to MCACES and printed from MCACES. If a detailed
parametric cost estimte was previously prepared at an
earlier stage of design, it may be used and updated based on
current information. The estimate nust be item zed
according to the approved Tri-Services work breakdown
structure to at |east the assenbly category |level and edited
to represent project specific itens as defined by the

desi gners. The designers nust identify their intended
design in sufficient detail that the cost engineer can
prepare the cost estimate outline with related costs. This
cost estimte nust be structured to allow conparison to the
primary line items as shown in the DD 1391. If the estimate
exceeds the construction funds programred, a neeting of the
design teamis required to recomend ways to reduce cost
(Design to Cost). If the cost cannot be reduced to |l ess than
t he programmed construction funds, the project design may
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have to stop and the project nay have to be reprogranmed.
This submttal shall also include an ENG Form 3086 cost
estimate that is based upon the paranmetric budgetary-type
estimate. Electronic submttal of the ENG Form 3086 by the
district cost engineer will usually be required. As a part
of this submttal, an electronic copy of the MCACES project
file (with related databases) on a 3.5" diskette is to be
furnished to the district cost engineer.

6.5 Prelimnary (Arny)/Interim (A r Force) Design (60%
65% . When this submttal is required, a detail paranetric,
budget ary-type cost estimate is required. The detailed
paranetric cost estimate previously prepared at an earlier
stage of design and exported into MCACES may be used and
updat ed based on current information or a new cost estinate
may be devel oped using MCACES. The estinmate nust be

item zed according to the approved Tri-Services work
breakdown structure to at | east the assenbly category |eve
and edited to represent project specific itens as defined by
t he designers. The designers nust identify their intended
design in sufficient detail that the cost engineer can
prepare the cost estimte outline with related costs. This
cost estimte nust be structured to all ow conparison of
costs to the primary line itens identified in the DD 1391.
If the estinmate exceeds the construction funds programed, a
meeting of the design teamis required to recomend ways to
reduce cost (Design to Cost). If the cost cannot be reduced
to | ess than the programmed construction funds, the project
design may have to stop and the project nmay have to be
reprogramred. As a part of this submttal, an electronic
copy of the MCACES project file (with rel ated databases) on
a 3.5" diskette is to be furnished to the district cost

engi neer.

6.6 Final Design (90%95% . This submttal is essentially
a conpl ete design except for resolution of final design
coments and anmendnents issued after advertisenent before
bi d opening. A conpleted bid schedule is required with this
cost estimte. The proposed bid schedule will be coordinated
with the District Cost Engineering Branch prior to
preparation of the cost estimate. The bid schedul e nust
identify each primary line item (primarily buildings) in the
1391 as a separate bid item A detailed cost estinmate nust
be prepared using MCACES or the detailed paranmetric cost
estimte previously prepared at an earlier stage of design
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and exported into MCACES may be used, and updated based on
current information. The estimate nust show detail cost
entries with quantities, related crews, equipnment and
material costs. This cost estimte nust be structured to
al | ow conparison of costs to the primary line itens
identified in the DD 1391. If the estimte exceeds the
construction funds programred, a nmeeting of the design team
is required to recomend ways to reduce cost (Design to
Cost). If the cost cannot be reduced to | ess than the
progranmed construction funds, the project design may have
to stop and the project may have to be reprogranmed. Wth
the cost estimate provide cal cul ation establishing the
amount of the |iquidated damages and establishing the
construction duration. As a part of this submttal, an

el ectronic copy of the MCACES project file (with rel ated
dat abases) on a 3.5" diskette is to be furnished to the

di strict cost engineer.

6.7 Corrected Final Design (1009 wth Bid Opening
Estimate. This estimate shall be a revision of the Final
cost estimate prepared in accordance with 6.6 above. The
revised cost estimate - to include a conpleted bid schedul e
shal | include appropriate costs as required by the final
review comrents. The original and four copies shall be
submtted with the transmttal letter not later than five
wor ki ng days prior to bid opening or as directed by the
district-contracting officer. A copy of the bid schedule
publ i shed in the specifications shall be conpleted and
furnished with the cost estimate. As a part of this

subm ttal, an electronic copy of the MCACES project file
(with related dat abases) on a 3.5" diskette is to be
furnished to the district cost engineer along with the

I i qui dat ed damages cal cul ati ons and the construction
duration cal cul ati ons.
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CHAPTER XI

DESI GN SUBM SSI ON REQUI REMENTS

1. I NTRODUCTION. The follow ng information provides
general guidance to the A-E designer for subm ssion of the
vari ous design docunents for Arny and Air Force projects,

i ncl udi ng nedi cal projects. The various design docunent
requi renents are specified bel ow

1.1 Applicable Subm ssion Phases for each project wll be
identified in the particular A-E or Design-Build Scope of
Wrk (SOW as a basic contract requirement or option to the
contract. The project SOWor specific instructions fromthe
supervision district will give the subm ssion distribution
schedul e, reproduction medium's) and nunber of copies for
the required subm ssions.

2. ARMY/ Al R FORCE PRQJIECTS GENERAL SUBM SSI ON PHASES. The
foll owi ng phases of design are typical for the various types
of Arnmy and Air Force projects. Projects my incorporate
all or some of the phases based on the User's specific
requirenments stated in A-E SON The cost engi neering

requi rements for each submttal are in Chapter X, Cost

Engi neering Guide for Mlitary Construction.

2.1 Requirements and Managenment Plan (RAMP) (3% (Air
Force). The RAMP provides the facility needs to the design
agent (US Arnmy Corps of Engineers). The design agent may
utilize an A-E contract to assist in RAVMP devel opnent. A
RAMP consi sts of two docunments: a Requirenents Docunment

(RD); and a Project Managenent Plan (PMP). The mmj or
conponents of a RD are conprehensive project description, an
area devel opnent plan (site developnent, relationship to the
base conprehensive plan and architectural conpatibility),
and environnmental concerns that inpact the project. The
host Base Civil Engineer (BCE) nornmally prepares and

coordi nates the RD with MAJCOM and furnishes it to the Air
Force Design manager (DM. An A-E contract may be utilized
for the preparation of the RD. The DM devel ops the PWMP
together with the design agent or A-E and MAJCOM The maj or
conponents of a PMP are an acquisition strategy and baseline
proj ect schedule. The requirenents for the RAMP are stated
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in Air Force Engineering Technical Letter 95-2. The RAMP
plus Air Force Paranetric Cost Engi neering (PACES) cost
estimate provides information to finalize the 1391 before
its subm ssion for budget approval.

2.2 Schematic Design Submttal (599 (Army). The submtta
consists of single-line type draw ngs show ng the design
teanmi s interpretation of the User's stated needs. This is
acconpl i shed through presentation of different |ayout
schenmes to the User to review and select the one that best
nmeets their functional needs. The submttal shall consi st
of the follow ng unl ess otherw se specified:

2.2.1 Small scale site plan indicating siting of building,
parking, existing utility locations and ingress/egress to
site and/ or buil ding.

2.2.2 Sketch elevations to show scale and mass of the
facility including story heights.

2.2.3 Materials of construction.

2.3 Pre-Concept Control Data Submttal (109 (Army). This

submttal is a short narrative on A4 nmetric, 210 mm X 297 nmm
reproduci bl e bond, which develops a firmbasis on which the

desi gn can proceed. The narrative discusses the designer's

approach to the project for each plan and any site or

utility problems that could affect the design and/or

construction cost of the project. Possible solutions to

t hese problens are presented and cost reduction neasures

di scussed, if necessary. The narrative should include brief

conpari sons of cost inpacts of the various alternatives.

The submttal shall consist of the follow ng unless

ot herwi se specifi ed:

2.3.1 One to three single-line floor plans.

2.3.2 Site plan indicating siting of building, parking,
existing utility locations and ingress/egress to site and/or
bui | di ng.

2.3.3 Sketch el evations of buil ding.

2.3.4 Narrative addressing proposed construction materials
and net hods, structural and HVAC system al ternatives, and
any unusual construction requirenents.
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2.3.5 A cost estimate shall be prepared and submtted as
specified in Chapter X, Cost Engineering Guide for Mlitary
Construction.

2.4 Charrette Requirenments. A Charrete is a process

i nvol vi ng maj or commands, designers, users, and installation
managenent deci sion makers to gather information on project
requi renents and reach consensus to enable the design to
proceed to conpletion with a clear understanding by al
parties as to project scope, conceptual design, and budget
for the facility. The process is performed in a short period
of time and includes neetings to maxim ze the user's access
to the designer and construction managenent team and the
designer's access to the site and the installation
managenent staff during the early steps in design

devel opnent. The purpose of the charrette and the products
that are required fromthis process nust be clearly defined
to participants. Participants nust be furnished the project
functional requirenments, and have technical and policy

knowl edge needed and the authority to nake firm deci sions
and conmm t ments.

2.4.1 The products required of the design Charrette should
be established through consultation between the project user
and design agent managers early in the process and then
given to all participants. The product devel oped during a
charrette typically is a witten and graphi c depiction of

t he project concept design, and a construction cost estimte
t hat becones the basis for conpleting the design. The
docunment produced typically is equivalent to the Project
Definition Brochure (Air Force) or Project Engineering
Brochure (Arny) as described in nore detail bel ow

2.5 Project Definition (10% 30% (Air Force). The Project
Definition is prepared based on the RAMP pl us PACES cost
estimate and provides sufficient docunentation for
Congressional Subm ttal

2.5.1 Purpose. The purpose of the Project Definition phase
is the devel opnent of a clear and final definition, with
custonmer involvenent, of the project’s requirenments. This
phase shoul d provide sufficient information to identify and
neet functional requirenents, determ ne the engineering
sufficiency of the design for each technical discipline and
provi de the earliest possible check as to whether

Xl - 3



construction costs will be within the program budget. The
| evel of design required (10% 30% is dependent on
requi renments of the user.

2.5.2 Brochure. The Project Definition phase typically

i ncludes a narrative and graphic brochure-type presentation
of the functional and technical design for the project. The
narrative should discuss the civil, site engineering,
utilities availability and requirenents for project
connection; architectural style and conpatibility with
installation design guidance, functional relationships and
their space requirenents; nechanical, electrical, structural
systenms, and physical security needs. The report should
give the basis of design including results of prelimnary
bui | di ng foundation site investigation, design assunptions,
prelimnary calculations, life cycle cost considerations,
and |life safety and energy considerations. Also summarize
environnental issues including remediation, |ead based

pai nt, asbestos in materials, regulated air em ssions, HTRW
wast es, industrial wastewater, etc. and identify required
permts and any wai vers needed. The docunent wi |l include an
i ndex of Corps of Engineers Mlitary CGuide Specifications
applicable to the project.

2.5.3 Format. The format for the Air Force project
definition brochure is as presented in AEIM Chapter |IX,
Desi gn Anal ysi s.

2.5.4 Sketches/drawi ngs required for the Air Force project
definition brochures shall be identified as attachments and
include the followng as a m ni num

2.5.4.1 Civil (Attachment A-1, A-2, etc.) Site plan
showi ng proposed buil di ngs, parking, required denolition,
gradi ng when substantial cut/fill is needed, etc., utility
pl an for electrical, gas, stem water, etc.

2.5.4.2 Architectural ( Attachnent B-1, B-2, etc.)
Functional |ayout, floor plan, architectural conpatibility,
bui | di ng el evations, typical wall sections.

2.5.4.3 Structural (Attachnments C-1, C-2, etc.) Foundation
type and sizing, floor and roof sections, any speci al
fram ng requirenents, exterior wall type and sizing.

2.5.4.4 Mechanical (Attachnents D-1, D-2, etc.) Single
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| i ne ductwork | ayout and sizing, equipnent room | ayout and
prelimnary schedules for major equipnent, fire protection.

2.5.5 A cost estinate shall be prepared as specified in
Chapter X, Cost Engineering Guide for MIlitary Construction.

2.6 Project Engineering Phase/ Code 3 (10% 15% (Arny). The
desi gn process will have a Project Engineering Phase.

2.6.1 Purpose. The purpose of the Project Engineering
phase is the devel opnment of a clear and final definition,
with custoner involvenent, of the project’s requirenments.
Thi s phase should provide sufficient information to identify
and neet functional requirenments, determ ne the engineering
sufficiency of the design for each technical discipline and
provi de the earliest possible check as to whether
construction costs will be within the program budget.

2.6.2 Brochure. The Project Engineering phase typically
includes a narrative and graphic brochure-type presentation
of the functional and technical design for the project. The
narrative should discuss the civil, site engineering,
utilities availability and requirenents for project
connection; architectural style and conpatibility with
installation design guidance, functional relationships and
their space requirenents; nechanical, electrical, structural
systens, and physical security needs. The report should
give the basis of design including results of prelimnnary
bui | di ng foundation site investigation, design assunptions,
prelimnary cal cul ations, life cycle cost considerations,
and |life safety and energy considerations. Al so summari ze
envi ronnental issues including remediation, |ead based

pai nt, asbestos in materials, regulated air em ssions, HTRW
wastes, industrial wastewater, etc. and identify required
permts and any wai vers needed. The docunent will include an
i ndex of Corps of Engineers Mlitary CGuide Specifications
applicable to the project.

2.6.3 Format. The format for the Arny Project Engineering
brochure is as presented in AEIM Chapter | X, Design
Anal ysi s.

2.6.4 Sketches/draw ngs required for the Army project
engi neering brochures shall be identified as attachnments and
include the following as a m ni num
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2.6.4.1 Civil (Attachment A-1, A-2, etc.) Site plan
showi ng proposed buil di ngs, parking, required denolition,
gradi ng when substantial cut/fill is needed, etc., utility
plan for electrical, gas, stem water, etc.

2.6.4.2 Architectural (Attachnment B-1, B-2, etc.)
Functional |ayout, floor plan, architectural conpatibility,
bui | ding el evations, typical wall sections.

2.6.4.3 Structural (Attachnments C1, C 2, etc.)
Prelim nary foundation, floor and roof sections, and any
special fram ng requirenents.

2.6.4.4 Mechanical (Attachnents D-1, D-2, etc.) Single
i ne ductwork | ayout and sizing, equipnment room |l ayout and
prelim nary schedul es for major equi pnment, fire protection.

2.6.5 A Cost estimate shall be prepared as specified in
Chapter X, Cost Engineering Guide for MIlitary Construction.

2.7 Concept Design (35% (Arny) and Design Build. This
submttal typically consists of a narrative and graphic
brochure-type presentation with enough information for the
reviewer to understand the functional and technical approach
the designer will follow to conplete the project. As a

m nimum the narrative discusses the civil, site engineering
and architectural style and conpatibility with installation
gui dance; functional relationships; construction materials
and finishes; structural and foundation system
communi cati ons systens; power and el ectrical systens;

pl umbi ng and HVAC systens; physical security needs; and

envi ronnental design issues. |Items or details that cannot
adequately be described in narrative formare graphically
shown on fol dout draw ngs, sketches, tabul ations, and/or
phot ographs bound in the brochure. An estimte of
construction costs, time and phasing is also included in the
brochure. In addition, an index of the anticipated guide
specifications to be utilized for the design is included.
The submittal defining the site work for existing utilities
may require a design effort greater than 30 to 35% to all ow
t he designer and cost engi neer to adequately design and
estimate the site work costs. If required, Energy Analysis
St udi es, described in Chapter V of the AEIM are submtted
with the brochure but bound separately. A cost estimate
devel oped and submtted as specified in Chapter X, Cost

Engi neering Guide for Mlitary Construction is required.
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2.7.1 The purposes of the "Concept Design" for a mlitary
project are as follows:

2.7.1.1 To provide sufficient design information for the
Usi ng Agency to determ ne the acceptability of the proposed
design as neeting their functional requirenents for
operational use and econoni cal maintenance during the
anticipated life of the facility.

2.7.1.2 To provide sufficient data for a determ nation of
the engi neering sufficiency and soundness of the basic
approach to the design for each technical discipline. Also,
it wll serve as a docunentary check that the designer has
been provi ded or has devel oped the essential engineering
criteria necessary for all facets of final conputations and
det ai | ed devel opment of a thoroughly engi neered and
coordi nat ed, econom cal and functional design.

2.7.1.3 To provide a check as to whether construction costs
will be within the Arny all owabl e percentage of the
progranmmed dol |l ars.

2.7.1.4 To limt design subm ssions to only those data
essential to provide the above information, so that a

m ni mrum of tinme and nonies will have been expended to reach
a point of decision for such problens as the foll ow ng:

2.7.1.4.1 Funds inadequate for initial project scope, thus
requiring;

2.7.1.4.1.1 a reduction of scope by size; and/or
2.7.1.4.1.2 additive bid itens; and/or

2.7.1.4.1.3 reprogramm ng by Using Service to increase

2.7.1.4.2 1lnconplete understanding between either the

desi gner, the Corps of Engineers, or the Using Service as to
Usi ng Service needs, and the nonies required to provide for
t hose needs.

2.7.1.5 To provide the designer, after review of the
brochure, with an approved set of technical conditions with
whi ch he may proceed with confidence to devel op the conplete
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facility.

2.7.2 Cost Savings Review. The design team shall review
their design for cost saving opportunities and cost

ef fectiveness. This reviewwi |l be to identify high-cost,

| ow-value itenms required by criteria and/or User needs,
where the cost to make a change is mniml conpared to
potential savings; changes that could reduce the antici pated
construction time;, and areas that appear suitable for fornm
Val ue Engi neering Studies. The team shall identify the

i deas and areas where a formal VE Study is considered
desirable to develop alternatives for achieving cost
reduction in structures, equipnment, materials or nethods of
construction and these ideas shall be docunented in the
Concept Data Brochure as an attachnent.

2.7.3 The format for the Concept Data brochure is presented
in AEIM Chapter | X "Design Analysis".

2.7.4 Drawings required for the Concept Data Brochure are
identified as attachments and include the following as a
m ni mum

2.7.4.1 Civil (Attachment A-1, A-2, etc.):
2.7.4.1.1 Project |ocation map.

2.7.4.1.2 Site denmplition plan (if required).
2.7.4.1.3 Site Plan.

2.7.4.1.4 G ading plan.

2.7.4.1.5 Uility plan.

2.7.4.2 Architectural (Attachnent B-1, B-2, etc.):
2.7.4.2.1 Floor plan.

2.7.4.2.2 Building elevations.

2.7.4.2.3 Building sections.

2.7.4.2.4 Typical wall sections.

2.7.4.2.5 Roof plan.
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2.7.4.2.6 Room finish schedul e.

2.7.4.2.7 Fire Protection Plan.

2.7.4.3 Structural (Attachment C1, C 2, etc.):
2.7.4.3.1 Prelimnary foundation plan.

2.7.4.3.2 Framng plan(s).

2.7.4.3.3 Prelimnary Foundati on & Roof Sections/Details
2.7.4.4 Mechanical (Attachnment D-1, D2, etc.):
2.7.4.4.1 Plunbing fixture/drain |ocation plan.

2.7.4.4.2 HVAC equi pnent | ocation/duct work | ayout
an/ schedul es.

©

2.7.4.4.3 Fire protection systenms pl an.

2.7.4.5 Electrical (Attachment E-1, E-2, etc.):
2.7.4.5.1 Site plan.

2.7.4.5.2 Lighting plan.

2.7.4.5.3 Power plan.

2.7.4.5.4 Communi cations plan.

2.8 Prelimnary Design (60%. This submttal typically
consists of a design analysis, working draw ngs, narked-up
gui de specifications, construction cost estimate, and col or
boards. This submttal shall incorporate the accepted
comments nade on earlier design efforts including the
charratte docunentation, Project Engineering, Concept Design
or Project Definition. The medium(s) and nunmber of copies
submtted for the Prelimnary Design shall be as required by
the A-E Design Contract or specific instructions fromthe
supervising district.

2.8.1 Working Drawi ngs. Drawi ngs shall be prepared using
CADD follow ng the standards in Chapter VIII. Draw ngs
required for the Prelimnary Design shall include as a
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m ni nmum

2.8.1.1

2.8.1.1.

2.8.1.1.

N

w

Gener al
1 Cover sheet and index of draw ngs.
2 Location and vicinity map including haul

Cvil:

.1 Site denolition plan (if required).

Site plan/details.

Gr adi ng pl an.

.4 UWUility plan/profiles/details.
.5 Pavenent plan and details.

.6 Soils boring | ogs.

Archi tectural :

.1 Denolition plan (if required)

.2 Floor plan(s).

.3 Building el evations.

.4 Interior and exterior wall sections.
.5 Reflected ceiling plan.

.6 Room finish and col or schedul es

.7 Door and wi ndow schedul es.

.8 Black and white perspective draw ng.
.9 Furniture plan.

.10 Life Safety plan.

Structural:
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2.

2.

2.

2.

2.8.1.

8.

8.

8.

8.

1.

1.

1.

1.

maj or

fram ng structural

2.8.1.4.6 Al plans, sections,

4.

4.

4

3

4

.5 Sections and parti al

Foundation plan(s) and parti al

Footi ng, grade beam or

Roof fram ng plan(s) and parti al

Internmedi ate fram ng plan(s).

details.

rib schedul e(s).

detail s.

details illustrating typical

foundati on and superstructure main force resisting

structura
pr oj ect .

2.8.1.5

2.

2.

2

8.

. 8.

8.

1.

1.

1.

5.

.2

.3

.8.1.6.4
fire alarm etc.

Mechani cal

menbers and connecti ons.

Equi pment schedul es/ | ocati ons.

Pl unmbi ng pl an,

and details of special
foundation and fram ng el enments unique to the

risers, and details.

Mechani cal room plan with equi pnment cl earances.

Fire protection plan.

HVAC pl an and

Sequence of control

ectrical:

Site plan.

maj or details.

and contr ol

schemati cs.

Li ghting plan and fixture schedul es.

Power plan and equi pnent

Qutline riser

di agranms for

2.8.1.6.5 Communication plan.

2.8.1.6.6 Special plans
det ecti on,
TEMPEST,

cat hodi ¢ protection,
tel evision, etc.

as required.
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2.8.2 Design Analysis. The design analysis shall address
the itenms specified in Chapter |1X, "Design Analysis" of the
AEIM The follow ng cal culations are furnished at the 60%
desi gn st age:

2.8.2.1 Civil:

2.8.2.1.1 Pavenent type and thickness of structure (100%
conpl ete).

2.8.2.1.2 Sizing of utilities (100% conpl ete).

2.8.2.1.3 Sizing of stormdrainage systens (100% conpl ete).
2.8.2.2 Structural:

2.8.2.2.1 Superstructure design |oads, both vertical and

| ateral, and analysis for main force resisting fram ng

system (100% conpl ete).

2.8.2.2.2 Foundation design | oads and design anal ysis for
mai n structural foundation nmenbers (100% conpl ete).

2.8.2.3 Mechani cal
2.8.2.3.1 HVAC load cal cul ati ons (100% conpl ete).

2.8.2.3.2 Fire protection calculations to include AFFF if
appropriate (100% conpl ete).

2.8.2.3.3 Conpressed air calculations (100% conpl ete).
2.8.2.3.4 Plunbing cal culations (100% conpl ete).

2.8.2.4 Electrical:

2.8.2.4.1 Load calculations (100% conpl ete).

2.8.2.4.2 Lighting calculations (100% conpl ete).

2.8.2.4.3 M scellaneous cal culations as required. Exanples;
cat hodi c protection, lightning protection, TEMPEST,

i ntrusi on detection, etc.

2.8.3 Working Specifications. Requirenments for the 60%
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desi gn specifications are covered in AEIM Chapter VII,
Speci ficati ons.

2.8.4 Cost Estimate. Requirenents for the 60% desi gn cost
estimte are covered in AEIM Chapter X, Cost Engi neeri ng
Guide for MIlitary Construction.

2.9 Final Design. The project plans and specifications are
conplete and ready for advertising at this stage, except for
i ncorporation of final coments, if any. The final design
docunents shall consist of conplete construction worKking
drawi ngs, edited guide specifications with bid schedul e,

desi gn anal ysis, color boards and a cost estinmate. These
docunments shall have incorporated all accepted coments
resulting fromthe previous design subm ssions. The
documents submtted shall have been given an | ndependent
Techni cal Review by the A-E for conpl eteness, conpliance
with Corps of Engineers design criteria, use of appropriate
anal yses nmet hods and assunptions and constructability prior
to subm ssion. The subm ssion nmedium(s) and nunber of copies
submtted for the Final Design shall be as required by the
A-E Design Contract or specific instructions fromthe
supervising district.

2.9.1 Drawings. Draw ngs shall be prepared using Conputer-
Ai ded Design and Drafting software follow ng the drafting
standards in Chapter VIII, Draw ngs. Draw ngs required for
t he Final Design subm ssion shall include as a m ni num
2.9.1.1 Ceneral:

2.9.1.1.1 Cover sheet and index of draw ngs.

2.9.1.1.2 Location and vicinity map including haul routes.
2.9.1.2 Civil:

2.9.1.2.1 Site demolition plan (if required).

2.9.1.2.2 Site plan/details.

2.9.1.2.3 G ading plan.

2.9.1.2.4 Uility plan/profiles/details.

2.9.1.2.5 Pavenent plan and details.
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2.9.1.2.6 Soils boring |ocations and | ogs.

2.9.1.3 Architectural:

2.9.1.3.1 Demolition plan(s) (if required)

2.9.1.3.2 Floor plan(s).

2.9.1.3.3 Building elevations.

2.9.1.3.4 Interior and exterior wall sections.

2.9.1.3.5 Reflected ceiling plan.

2.9.1.3.6 Room finish and col or schedul es

2.9.1.3.7 Door and w ndow schedul es.

2.9.1.3.8 Perspective draw ng.

2.9.1.3.9 Furniture plan.

2.9.1.3.10 Life Safety plan.

2.9.1.4 Structural:

2.9.1.4.1 Foundation plan(s) and details. Colum grid

| i nes, beam | ocations size and reinforcenent, concrete sl ab
t hi ckness and reinforcenent, construction, contraction and
expansi on joints. Precast plank or T sizes and details of
connections and concrete overlay if needed. Clearly show any
requi renents for capillary water and vapor barrier or carton
forms for voids bel ow foundation sl abs and beans.

2.9.1.4.2 Footing or drilled pier, grade beam or rib mat
integral rib and footing schedul e(s) for size and

rei nforcenent.

2.9.1.4.3 Roof framng plan(s) and details. Beam joist,
truss locations and sizes, roof deck type and details.

2.9.1.4.4 Internediate floor fram ng plan(s) and details.
Beam joist girder and/or joist |ocations and sizes, slab
type, thickness and reinforcenment. Precast plank sizes and
details of their connections and concrete overlay if needed.
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2.9.1.4.5 Sections and details for superstructure fram ng
structural nmenbers including structural steel connections,
base pl ates and anchor bolts. Colum, beam and connection
schedul es.

2.9.1.4.6 Wall sections and details. CMJ wall thickness,
rei nforcenment size and spacing, control joint details,
stiffener and lintel schedules. Exterior wall steel stud
Size, spacing, properties, and connections between nmenbers
and to main structural nmenbers. Precast wall thickness,

m ni mum rei nf orcenent and connections to building main
fram ng and/ or between precast nenbers.

2.9.1.4.7 Al plans, sections, and details of special
structural foundation and fram ng el enments unique to the
pr oj ect .

2.9.1.5 Mechani cal

2.9.1.5.1 Equi pment schedul es/| ocati ons.

2.9.1.5.2 Plunbing plan, risers, and details.

2.9.1.5.3 Mechanical roomplan with equi pment cl earances.
2.9.1.5.4 Fire protection plan.

2.9.1.5.5 HVAC plan and details.

2.9.1.5.6 Sequence of control and control schematics.
2.9.1.6 Electrical:

2.9.1.6.1 Site plan.

2.9.1.6.2 Lighting plan and fixture schedul es.

2.9.1.6.3 Power plan and equi pment | ayout.

2.9.1.6.4 OQutline riser diagrans for power, conmunications,
fire alarm etc.

2.9.1.6.5 Conmuni cation plan.
2.9.1.6.6 Special plans as required. Exanples: intrusion
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det ection, cathodic protection, lightning protection,
TEMPEST, television, etc.

2.9.2 Design Analysis. The design analysis address the
items specified for a Final Design in Chapter |X, "Design
Anal ysis" of the AEIM All design cal cul ati ons should be
checked by a different individual than the one who perforned
the analysis. The follow ng cal cul ations are furnished at
this stage:

2.9.2.1 Civil:

2.9.2.1.1 Pavenent type and thickness of structure.
2.9.2.1.2 Sizing of utilities.

2.9.2.1.3 Sizing of storm drai nage systens.

2.9.2.2 Structural:

2.9.2.2.1 Superstructure design |oad and analysis for main
frame system Design of beans, columms, |ateral bracing,
shear walls, horizontal diaphragnms, and structural steel
connections. Vertical dead and |live | oads and | ateral | oads
caused by seism c and wind | oads shall be included in the
superstructure design. Security engineering blast design
provi sions shall be provided for when applicable.

2.9.2.2.2 Foundation design | oads and desi gn anal ysis
including sizing to satisfy allowable foundation bearing
pressures and sizing and reinforcenent of all structural
foundati on nenbers.

2.9.2.2.3 Roof deck, floor slabs, exterior wall system and
all secondary fram ng conpletely designed. Security

engi neeri ng bl ast design provisions shall be provided for
when applicabl e.

2.9.2.3 Mechani cal

2.9.2.3.1 HVAC |l oad cal cul ati ons.

2.9.2.3.2 Fire protection calculations to include AFFF if
appropri ate.

2.9.2.3.3 Conpressed air calcul ations.

Xl - 16



2.9.2.3.4 Plunbing cal cul ati ons.

2.9.2.4 Electrical:

2.9.2.4.1 Load calculations.

2.9.2.4.2 Lighting cal cul ati ons.

2.9.2.4.3 M scellaneous cal culations as required. Exanples;
cat hodi c protection, lightning protection, TEMPEST,

i ntrusi on detection, etc.

2.9.3 Specifications. Requirenents for the Final Design

specifications are covered in AEIM Chapter VII,
Speci fications.

2.9.4 Cost Estimate. Requirenents for the Final Design cost
estimate are covered in AEIM Chapter X, Cost Engineering
Guide for MIlitary Construction. Wth the cost estinmate
provi de cal cul ati on establishing the anount of the

I i qui dat ed damages and establishing the construction

dur ati on.

2.10 Corrected Final Design with Bid Opening Estinmate. The
desi gn docunents shall have been corrected based on the
comrents resulting fromthe Final Design subm ssion and
Bidibility, Constructibility, Operability (BCO review by

t he supervising district. The A-E wll performa conpliance
check to assure all accepted coments have been incorporated
prior to subm ssion of the Corrected Final Design. The
Corrected Final Design subm ssion shall consist of Contract
Drawi ngs, Project Specifications including Divisions 2

t hrough 16 for technical requirements preceded by a Bid
Schedul e and Governnment provided Division 0 "Bidding

Requi rements and Contract Forns; Division" 1 "CGeneral

Requi rements"; final design analysis; submttal register ENG
Form 4288 "Subm ttal Register"; DD Form 1354 "Transfer and
Acceptance of MIlitary Real Property” and a final MCACES
Gol d cost estimate. A copy of the bid schedule published in
t he specifications shall be conpleted and furnished with the
cost estimte. Liquidated damages cal cul ati ons and the
construction duration cal culations shall be submtted with
the cost estimate. The constructi on draw ngs and
specifications shall be suitable for reproduction as bidding
docunments for construction contracting. Amendnents shall be
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made to the Contract Draw ngs and Specifications after
advertising and before bid opening as needed to clarify
construction requirements. A Bid Opening cost estinmate

i ncorporating all anmendnents shall be provided as specified
in Chapter X. The subni ssion medium(s) and nunmber of copies
submtted for the Corrected Final Design, Amendnents, and
final Contract Plans and Specifications with amendnments
shall be as required by the A-E Design Contract or specific
supervising district instructions.

3. MEDI CAL PROQJECTS GENERAL SUBM SSI ON REQUI REMENTS -
ARMY/ Al R FORCE. Submittal requirenents for nmedical projects
are nore conplex and detailed than other mlitary projects.
Al t hough the submittal requirenents are generally the sane
for both Arnmy and Air Force projects, the Arny submtta
requirenents will be provided by the supervising district,
while Air Force submttal requirenments are stated in
MIlitary Handbook M L-HDBK 1191.

4. GENERAL DESI GN DOCUMENT REQUI REMENTS.

4.1 Drawings. All draw ngs shall be prepared to conform
with applicable provisions of the AEIM Chapter VIII
"Drafting”". All final construction draw ngs shall be master
CADD files and Vel lum drawi ngs plotted from CAL files, wth
nunber of copies as required in project Scope of Wirk. All
drawi ngs subnmitted shall be marked "Project Engi neering",
"Advanced- Final" or as applicable. Unless otherw se
directed by the supervising district, all full-scale

drawi ngs shall be prepared on standard Al netric size (594
mm X 841 mm). The scal es used shall properly present the
desi gn data devel opnent; including detailed features when
reduced to a half size sheet approximately 297 mm X 420 nm
size. Drawings for inclusion in brochures shall be on A4
metric (210 nm X 297 mm) or A3 netric (297 X 420).

4.2 Specifications.

4.2.1 The specifications shall be prepared in accordance
with the AEIM Chapter VII "Specifications" and include a

bi ddi ng schedule with appropriate quantities and an index of
the technical sections of the specifications. Use of

SPECI NTACT i s mandatory.

4.2.2 The Final and Corrected Final Design specifications
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shall include the Governnment furnished constructi on contract
General Conditions and Special Clauses, which will be
provided to the AE.

4.2.3 To facilitate preparation of the Special Cl auses hy
others, the following information shall be furnished by the
AE with the design stage prior to the Final Design.
Dependi ng on the AE Scope of Work this may be the Charrete,
Project Definition/Project Engineering, Prelimnary Design,
or within 30 days after conpletion of the Pre-Design
Conference if none to those submttals are required by the
AE design contract.

4.2.3.1 Conplete phasing (or sequence of work) requirenments
and any requirenments to be included on utility outages (See
AEI M Chapter |X, Appendix C, "Project Phasing Data.")

4.2.3.2 A list of Governnent-furnished equi pnent which is
to be installed by the construction Contractor. The |ist
must include conpl ete description and quantity of each item
pl ace and tine where equipment is or will be available to
the construction Contractor, and whether or not the materi al
is to be requisitioned by the District Ofice.

4.3 Design Analysis. A design analysis is required for all
projects. The Design Analysis submtted shall include
information, narratives, data, and conputations necessary to
support and descri be the design devel oped, with sufficient
detail to permt a conplete understanding of the project
design. It shall be prepared in accordance with the AEIM
Chapter | X "Design Analysis". The Design Analysis shall be
produced on conpatible conmputer files as specified in A-E
Scope of Work. The cal cul ations, typed and hand witten
shall be clear and | egible and scanned into a conputer file
for subm ssion with the Corrected Final Design Analysis.

Al'l pages will be sequentially nunbered. The A-E Contract
wi |l give the nmedi um subm ssion requirenents.

4.4 Cost Estimate. The AE design team shall nmaintain the
confidential nature of all project estinmates prepared under
the design contract with the Corps of Engineers. For al
Arnmy projects, an Engi neering Form 3086 shall be prepared
for all submttals through the 35% design. For all Air
Force projects, an AF Form 1178 shall be prepared for al
submttals except the Bid Opening. All estimates shall be
prepared in accordance with the AEIM Chapter X, Cost
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Engi neering Guide for Mlitary Construction.

4.5 Color Boards. Color boards depicting all architectural
finishes shall be prepared in accordance with the AEIM
Chapter Il "Architectural” and Chapter |X "Design
Anal ysis". The intent is to provide a coded presentation
docunment reflecting design and/ or selection and col or
coordi nation of Construction Contractor furnished,
structural related itenms. The Architect-Engi neer may
exerci se the option of providing color boards organi zing
col ors by col or schenme, by space or room or by conbining
these to adequately comruni cate his design intent. The
col or sanples shall be coded and coordinated with the
finish/col or/graphics schedules of the contract docunents.
Actual col or sanples shall be displayed. Sanples shall be
| arge enough to indicate true patterns, color, and texture.
However, care should be taken to present color and texture
in direct proportion to that which will actually be
installed in a given space. Project title should occur
within the | ower right-hand corner.

4.6 Structural Interior Design (SID). Structural interior
desi gn services are a standard design requirenment and wil |
be acconplished as a part of the basic facility design in
accordance with the AEIM Chapter 11l "Architectural" and
Chapter | X "Design Analysis”". In addition to those

requi renents, a statement of design objectives shal
del i neate the designer's philosophy and intent relative to
an interior design scheme before it is integrated into the
construction docunments and translated into physical form A
statenment of interior design objectives is required to form
a basis for devel opi ng design schenmes that reflect the
functional and behavioral needs of the ultimte user. The
furniture footprint plan, while not considered a final

| ayout, will denonstrate the designer's ability to
conprehend and plan for the various functions that are to be
housed in the facility and, at the sane tinme, provide the
user a good indication of the adequacy of each space from a
size and shape standpoint. The designer should use standard
furniture sizes at this point since the final solution my
utilize various conbinations of new and used furniture.

4.7 Conprehensive Interior Design (CID). Conprehensive

I nterior Design (CID) requirenents include design,
sel ection, and devel opnent of interior building materials,
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finishes and furnishings to ensure integrating the total
architectural and interior concept to the functional

requi rements of the User. CID requirenents, therefore,
include Structural Interior Design (SID). The CID shall be
prepared in accordance with the AEIM Chapter |11
"Architectural” and/or criteria stated in AE SON In
addition to those requirenents, a statenent of design

obj ectives is necessary to delineate the designer's

phi |l osophy and intent relative to an interior design schenme
before it is integrated into the constructi on docunents and
translated into physical form A statenment of interior

desi gn objectives is required to forma basis for devel opi ng
desi gn schenmes that reflect the functional and behavi oral
needs of the ultimate user. \Where applicable, include

desi red physi ol ogi cal and functional inpact of the interior
environnent on its inhabitants and proposed net hod of
accompl i shing same by using space pl anni ng, shapes, forns,
col or, patterns, textures, fabrics and furnishings.

4.8 ENG Form 4288 "Submittal Register". This docunent
identifies the shop draw ngs, continuation of design
anal ysi s, equi pnent specifications, and sanples that the

Construction Contractor will have to submt to the
Governnment to assure that those itens conply with the
contract specifications. |Itens shall be classified for

Government Approval (GA) or For Information Only (FIO . Use
Specsintact software to prepare the Subm ttal Register.

4.9 DD Form 1354 "Transfer and Acceptance of Mlitary Real
Property”. This docunent is a detailed listing of all real
property by category description for the designed facility.
It shall be acconplished at the conpletion of design and
furnished with the Corrected Final Design. The category
breakdown used in preparation of the DD 1354 shall be
conpatible with that in use at the particul ar base where the
facility is |ocated. The AE shall coordinate with the
district Technical Leader and base personnel to establish
t he category breakdown requirenents.

4.10 Construction Schedule. An estimte shall be prepared
of the construction time in cal endar days to conplete the

project. The estimate will be based upon a standard 40- hour
wor kweek utilizing normal size crews of workers. The
eval uation of construction time will consider restrictions

such as working hours, security, access, noise |evel, joint
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occupancy requi renments, etc. The potential inpact on the

schedul e of adverse weather will not be considered by the A-
E, but will be incorporated into the schedul e by the
Governnent. The A-E will incorporate phasing or sequencing

requi renents based upon User needs and/or design

consi derations. The estinmated construction tine devel oped
shal | be supported by a | ogic diagram show ng the

i nt erdependencies of the major features of the project and
t he duration of each activity. The diagram shall be
prepared in accordance with EP 415-1-5, Network Analysis
Systens Gui de, Chapter 3, Arrow Di agramm ng System The

di agram can be summary in nature, with the nunber of
activities included to be determ ned by the size and
conplexity of the project. A narrative description should
al so be provided which describes the estimting process and
consi derations used in devel oping the construction tine.
The construction schedul e data shall be furnished with
Prelimnary, Final Design, and Corrected Final Design phases
and referenced in the Design Analysis as a supplenent to
Appendi x C, Construction Phasing Dat a.

4.11 Architectural Sketches/ Renderings.

4.11.1 Black and White Perspective(s). The draw ng(s)
is/are normally prepared and submtted with the Prelimnary
design. The intent is to prepare a single-line pencil, ink
or conputer generated perspective(s) froman eye-1level or

bi rds-eye view that best illustrates the nost attractive
features of the building.

4.11.2 Color Renderings. The requirenments for the
rendering are stated in the AAE SON The rendering is a

col or reproduction of the approved black and white
perspective drawi ng prepared at the Prelim nary design phase
or as otherwise directed in witing.

4.12 Architect-Engi neer Design Quality Control Plan (QCP).
The A-E is required to submt a product QCP with the fee
proposal. The m ninumrequirenents for the QCP are given in
ER 1110-1-12 and project SON The QCP is the A-E's
managenent plans for execution of the contract. The QCP
descri bes the way in which the A-E will produce the
deliverables, the steps that will be taken to control
gquality, and an assigned point-of-contact within the A-E s
organi zation responsi ble for assuring conpliance with the
QCP. The Contracting O ficer’s Representative will notify
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the A-E, in witing, of the acceptance of the QCP. The QCP,
modi fied to include any changes to the contract that occur,
will be attached as an appendix to the design anal ysis.

4.13 M scell aneous.

4.13.1 Site Adapt Designs. Previous designs supplied for
site-adaptation for a project nust be reviewed and updated
to reflect site conditions and current regul atory

requi renents, standards and criteria.

4.13.2 Standard Designs. Changes to Standard Designs shall
be avoi ded. Any changes require approval by CESWD and
HQUSACE.

4.13.3 Energy Conservation. Design at all stages shall
i ncorporate, where applicable, the criteria set forth in the
AEI M Chapter V for Energy Conservati on.

4.13.4 Designing for the Handi capped. Structures likely to
be used by the physically handi capped will be identified and
shall be designed to facilitate access by the physically
handi capped in accordance with the provisions of the Uniform
Federal Accessibility Standards. The checklist of Itens
Governing Design for the Physically Handi capped, Chapter 1X,
Appendi x D of the AEIM shall be conpleted and submtted
with the Final Design Analysis.

Xl - 23



CHAPTER XI

ENVI RONVENTAL DESI GN

Tabl e of Contents

TI TLE
1. PURPOSE
1.1 Reference
2. CULTURAL AND NATURAL RESOURCES
2.1 GCeneral Reference
2.2 National Environnmental Policy Act (NEPA)
2.3 Protection of Historic Properties
2.4 Protection of Cultural Resources
2.5 Protection of Endangered Species
2.6 Wetl ands and Fl oodpl ai ns
3. WATER QUALI TY AND PREVENTI ON OF WATER POLLUTI ON
3.1 GCeneral Reference
3.2 Water Supply
3.2.1 Reference
3.2.2 Design Guidance
3.3 Minicipal Wastewater
3.3.1 Reference
3.3.2 Design Guidance
3.4 Industrial Wastewater
3.4.1 Reference
3.4.2 Design CGuidance
3.5 Storm Water
3.5.1 Reference
3.5.2 Design Guidance
4. AR QUALITY AND PREVENTI ON OF Al R POLLUTI ON
4.1 Reference
4.2 Design CGuidance
5. SOLI D WASTE ( NON- HAZARDOUS)
5.1 Reference
5.2 Design Guidance
6. HAZARDOUS, TOXI C, AND RADI OACTI VE WASTES ( HTRW

6.1 GCeneral Reference
6.2 Asbestos Containing Material (ACM
6.2.1 Survey

XI-i



6.2.2 Plans & Specifications

6.3 Lead Based Paint (LBP)

6.3.1 Survey

6.3.2 Plans & Specifications
4 Pol ychl ori nat ed Bi phenyls (PCBs)
5 HITRW ot her than ACM LBP, and PCBs
6 Industrial Facilities
7 IRP Sites
8 Above-ground and Under ground Storage Tanks
9 Waste Storage Facilities
10 Health and Safety

DOODH”O OO

FEDERAL, STATE, AND LOCAL PERM TS

XI-i



CHAPTER XI |

ENVI RONVENTAL DESI GN

1. PURPOSE:

The Department of Defense is conmtted to environnmental
stewardship as an integral part of its m ssion. Federal
facilities shall at all tinmes be designed, constructed,
operated, and maintained in conpliance with all applicable
Federal, State, and |ocal environnmental regulations, including
permt requirenments. Based on this principle, new designs shal
be acconplished in a manner which conplies with all applicable
environnental |aws, elimnates or at |east reduces potenti al
sources of pollution, and preserves natural and cul tural
resources for future generations. |In addition to devel oping
environnental |y sound desi gns, necessary neasures shall be
included in the plans and specifications to elimnate or
m ni m ze degradati on of the environnment during construction.

Thi s chapter provides guidance on the environnental issues to
be addressed during the design phase of a project. It is not
intended to be all-inclusive. The designer is responsible for
identifying all environnental |aws and regul ations applicable to
each project and for ensuring that the project design is
acconplished in accordance with them The foll ow ng references
provi de general environnmental design guidance applicable to al
projects designed by and for the Corps of Engi neers.

1.1 Reference.

1.1.1 Executive Order (E.O) 11514, "Protection and Enhancenent
of Environnental Quality,"” March 5, 1970, as anended by E. O
11991, May 24, 1977

1.1.2 E. O 12088, "Federal Conpliance with Pollution Contro

St andards", October 13, 1978 as anended by E. O 13148 “Greening
The Government Through Leadership In Environmental Managenent”,
April 22, 2000.

1.1.3 DOD Directive 5100-50, "Protection and Enhancenent of
Environmental Quality,” My 24, 1973
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1.1.4 DOD Directive 4120-14, "Environnmental Poll ution
Prevention, Control, and Abatenent,"” August 30, 1977

1.1.5 EM 385-1-1, "COE Safety and Health Requirenents Manual,"
Sept enber 3, 1996

1.1.6 COE MIlitary Handbook - 1190 (Only for Mlitary
Projects), "Facility Planning and Design Cuide," 01 Septenber
1987, Chapter 2 Environnmental Quality

1.1.7 AR 200-2 (Only for Mlitary Projects), "Environnental
Effects of Arny Actions," March 29, 2002

1.1.8 EM 1110-2-38 (Only for Civil Wbrks Projects),
"Environnental Quality in Design of Civil Wrks Projects,” 3 My
1971

1.1.9 ETL 1110-3-491, “Sustainable Design for Mlitary
Facilities,” 1 May, 2001

1.1.10 E.O 13101, "Greening the Governnment Through Waste
Prevention, Recycling, and Federal Acquisition", Septenber 14,
1998.

1.1.11 E. O 13148 “Greening The Governnment Through Leadership
I n Envi ronnmental Managenent”, April 22, 2000

2. CULTURAL AND NATURAL RESOURCES:

2.1 General Reference.

2.1.1 Public Law (P.L.) 91-190, "The National Environnental
Policy Act of 1969", as amended, 42 U S.C. 4321, et seq.

2.1.2 Title 40, Code of Federal Regulations (CFR) 1501-1508,
"Council on Environnental Quality Regul ations on |nplenenting
Nati onal Environnental Policy Act”

2.1.3 P.L. 93-205, "Endangered Species Act of 1973," as
amended, 16 U.S.C. 1531, et seq.

2.1.4 P.L. 89-665, "National Historic Preservation Act of

1966," as anended by P.L. 95-515, Decenber 12, 1980, 16 U.S.C.
470, et seq.
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2.1.5 P.L. 96-95, "Archaeol ogi cal Resources Protection Act of
1979", as anended, 16 U.S.C. 470 aa-11

2.1.6 P.L. 101-601, "Native Anerican Graves Protection and
Repatriation Act (NAGPRA) of 1990", 25 U.S.C. 3001 et seq.

2.1.7 P.L. 95-341, "Anerican Indian Religious Freedom Act of
1978," as anended, 42 U.S.C. 1996 et seq.

2.1.8 Regulatory Program of the Corps of Engineers, 33 CFR
Parts 320-330 (inclusive)

2.1.9 E. O 11593, "Protection and Enhancement of the Cul tural
Envi ronment "

2.1.10 ER 1130-2-540, "Environnental Stewardship and
Mai nt enance @Gui dance and Procedures," Novenber 15, 1996

2.1.11 E. O 11990, "Protection of Wetlands", May 24, 1977

2.1.12 EP 1130-2-540, "Environnental Stewardship and
Mai nt enance @Gui dance and Procedures," Novenber 15, 1996

2.1.13 ER 200-2-2, "Procedures for Inmplenenting NEPA," March 4,
1988.

2.2 National Environnental Policy Act (NEPA). In accordance
with AR 200-2, the installation will prepare the NEPA
docunent ati on and provide it to the Project Manager, who is
responsi ble for providing it to the design team |If the NEPA
docunmentation is not received, the designer should request it at
the pre-design conference. At a mninum the docunentation wll
consi st of Section 15 of DD Form 1391 for mlitary projects and
Record of Environnmental Consideration, if appropriate. In many
cases, the docunentation will consist of an Environnmental
Assessnment (EA) with a Finding of No Significant |nmpact (FONSI)
or an Environnmental |npact Statenment (EIS) with a Record of

Deci sion (ROD). The design should address any issues raised in

the environnmental section of DD Form 1391. 1In addition, the
design shall include any mtigation plans, nonitoring

requi rements and/or protective neasures identified in the EA or
EIS. In sone cases, the project will be covered under a

cat egorical exclusion from further NEPA considerations.
However, the exclusion does not exenpt the project from
conpliance with all related | aws and regul ati ons, such as the
Nati onal Historic Preservation Act, etc...
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2.3 Protection of Historic Properties. |In Section 18 of the DD

Form 1391, the installation will identify any historic
properties inpacted by the project, will conduct a survey if
necessary and describe the coordination with State Historic
Preservation O ficer and Advisory Council. As a result of their
investigation, the installation will indicate if special design
criteria apply. If no information on historic properties is

provi ded, the designer should request it at the pre-design
conf erence.

2.4 Protection of Cultural Resources. The installation wl
determne if the project inpacts any known archeol ogi cal sites,
Native American cultural sites, or other cultural resources and
will indicate if any special design considerations are necessary
due to the presence of these resources. NAGPRA requires that
Nati ve Anmerican cultural itens be excavated from Federal |and
only pursuant to an agreenent resulting fromconsultation with
concerned Native Anerican groups. The installation is
responsi ble for the coordination. |[If the installation has
identified Native Anmerican cultural resources at the project
site, the designer should nodify the specifications to conply
with the agreenment. If no information on cultural resources of
any type is provided, the designer should request this
information at the pre-design conference.

2.5 Protection of Endangered Species. The installation w|l
determne if the project m ght affect any endangered or

t hreatened species and if so, will coordinate with the U S. Fish
and Wldlife Service to detern ne appropriate protection
nmeasures. |f endangered species are present, the contract

drawi ngs shall indicate the areas in which no construction
activity may occur, and/or other requirenments of the Fish and

W Ildlife Service Biological Opinion. Additional requirenments
may be provided by the installation. |If no information about
endangered species is provided, the designer should request this
information at the pre-design conference.

2.6 Wetlands and Fl oodplains. In Section 16 of DD Form 1391,
the installation will identify whether the project is within a
fl oodplain or a wetland area. |If no information is provided,

t he designer should request this information at the pre-design
conference. The project site shall be devel oped in accordance
with all permt requirenments of Section 404 of the Clean Water
Act .
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3. WATER QUALI TY AND PREVENTI ON OF WATER POLLUTI ON

| nnovati ve treatnent technol ogies and pollution prevention
practices should be considered in the design.

3.1 General Reference.

3.1.1 P.L. 92-500, "Clean Water Act of 1972," as anended,
i ncludi ng Public Law 100-4, "Water Quality Act of 1987", 33
U S.C 1341 et seq.

3.1.2 P.L. 93-523, "Safe Drinking Water Act," as anmended, 42
U.S.C. 300f et seq.

3.1.3 TM 5-814-8, "Evaluation Criteria Guide for Water
Pol l ution Prevention, Control, and Abatement Programs," April
23, 1987

3.2 Water Supply.

3.2.1 Reference.

3.2.1.1 TM 5-813-1/ AFM 88-10, Vol. 1, "Water Supply Sources and
General Considerations,” 4 June 1987

3.2.1.2 TM 5-813-3/ AFM 88-10, Vol. 3, "Water Supply, Water
Treatment,” 16 Septenber 1985

3.2.1.3 TM 5-813-4/ AFM 88-10, Vol . 4, "Water Supply, Water
Storage,” 20 Septenber 1985

3.2.1.4 TM 5-813-5/ AFM 88-10, Vol. 5, "Water Supply, Water
Di stribution," Novenmber 3, 1986

3.2.1.5 TM 5-813-7/ AFM 88-10, Vol. 7, "Water Supply for Specia
Proj ects" Septenber 2, 1986

3.2.1.6 TM 5-813-8/ AFM 88-10, Vol. 8, "Water Desalination,"
Sept enber 15, 1986

3.2.1.7 EM 1110-2-503, "Design of Small Water Systens," 27
February 1999

3.2.1.8 54 Federal Register (FR) 27488, June 29, 1989, “Surface
Wat er Treatnment Rule”
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3.2.1.9 56 FR 26460, June 7, 1991, "Lead and Copper Rule"
3.2.1.10 Anerican Water Works Associ ati on (AWM) St andards

3.2.2 Design Guidance. In many cases, water supply design of
the new facility is nerely an additional connection to an

exi sting water supply system For these projects, the designer
shoul d verify that the pressure, quantity, and quality of the
exi sting water supply are adequate to support all equi pment

within the new facility. |If they are not adequate, the facility
design should include the itens necessary to provide the
required pressure, quantity, and quality; i.e. booster punps,

wat er softeners, etc. Additional criteria for routine designs
is presented in the Water Distribution section of Chapter |1l -
Civil.

Projects located in renpte areas usually require new
distribution lines. Some projects will also require new supply
and treatment facilities. Design of these facilities shall be
in accordance with the references |isted. Were new water wells
are required, the water well specification will be provided by
the Corps of Engineers, and the designer shall incorporate the
information into the contract draw ngs. For treatnent and
storage facility designs, the designer shall coordinate with the
usi ng service to deterni ne needs and operating capabilities.

The design shall provide for a water supply which neets the
primary drinking water standards of the Safe Drinking Water Act.
At a mninmum the design shall provide the sanme | evel of
treatment as the existing system and it shall be fully
conpatible with the existing system The use of innovative
treatment technology is encouraged. Controls for the new
facility shall be connected to the installation's Energy
Monitoring and Control System (EMCS), unless directed otherw se
by the installation.

3.3 Minicipal Wastewater.

3.3.1 Reference.

3.3.1.1 TM 5-814-1/AFM 88-11, Vol. 1, "Sanitary and | ndustria
Wast ewater Collection - Gravity Sewers and Appurtenances,"” March
4, 1985

3.3.1.2 TM 5-814-2/ AFM 88-11, Vol. 2, "Sanitary and | ndustria
Wast ewater Col | ection - Punping Stations and Force Mains," March
15, 1985
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3.3.1.3 TM 5-814-3/ AFM 88-11, Vol. 3, "Donestic Wast ewat er
Treatnent," August 31, 1988

3.3.1.4 EM 1110-1-501, "Process Design Manual for Land
Treat ment of Municipal Wastewater," May 1982

3.3.1.5 EM 1110-2-501 "Snmal|l Wastewater Systens" February 01
1999

3.3.1.6 EM 1110-2-503 "Design of Small Water Systens," February
27, 1999

3.3.1.7 ETL 1110-3-442, "Utraviolet Disinfection at Arny
Wast ewat er Treatnment Facilities,” August 24, 1992

3.3.1.8 National Sanitation Foundation (NSF) Standards

3.3.2 Design Guidance. For many projects, wastewater design
consists of a routine connection to an existing sanitary sewer

system |In these cases, verify that the existing lines are
capabl e of conveying the additional wastewater volume fromthe
new facility. |If the systemis not adequate, the designer is

responsi ble for notifying the Project Manager, who wi ||
coordinate with the installation to determ ne how the problem
wi |l be addressed. Additional criteria for routine designs is
di scussed in the Sanitary Sewers section of Chapter Il - Civil.

Projects located in renote areas often require additional
sewer lines, |ift stations, pneumatic ejectors, and/or on-site
sewage facilities. Design of these facilities shall be in
accordance with the references listed. Lift stations are a
relatively comon design feature, with the foll owi ng design
criteria often not net: 1) The lift station nust have a m ni mum
of two punps, 2) Punping capacity shall be adequate to discharge
the peak flowmwate with the |argest punp out of service, 3) Each
punp shall be capable of passing solids up to 3 inches in
di ameter, 4) Punps shall be provided with |ifting chains and
guide rails, and 5) The maximumretention tinme in the wet well
shall not exceed 30 m nutes to prevent septicity. Pre-
fabricated, package |ift stations are acceptable for smal
stations punping extrene peak flowates of I ess than 700 gpm as
defined in TM 5-814-1. A performance-type specification is
required for a package |ift station. A package lift station may
not be specified by providing a manufacturer's name and nodel
nunmber .
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For treatnent facility designs, designers nmust coordi nate
with the using service to determ ne needs and operating
capabilities. Septic tanks with |leach field or evapo-
transpiration (ET) beds shall be used for small, renote
facilities where connections to existing sewer |ines are not
feasi ble. Wastewater treatnment plant additions shall be fully
conpatible with the existing treatnment plant. Unless the life
cycle cost of an innovative treatnment method exceeds the life
cycle cost of the nost cost- effective alternative by nore than
15 percent, all designs of new wastewater treatnment plants and

wast ewat er treatnent plant additions shall utilize innovative
treat ment processes and techni ques, such as recycle and reuse
techni ques, land treatnent, etc... Best Avail able Technol ogy

(BAT) shall be used where required by the Cl ean Water Act.
3.4 Industrial Wastewater.
3.4.1 Reference.

3.4.1.1 TM5-814-1, "Sanitary and Industrial WAastewater
Col lection - Gravity Sewers and Appurtenances,” March 4, 1985

3.4.1.2 TM5-814-2, "Sanitary and I ndustrial Wstewater
Col I ection - Punping Stations and Force Mains," March 15, 1985

3.4.1.3 ETL 1110-3-481, "Contai nnent and Di sposal of Aqueous
Fil m Form ng Foam ( AFFF) Sol ution", May 23, 1997

3.4.1.4 Anerican PetroleumlInstitute (API) Pub. No. 421-90,
"Monographs on Refinery Environnmental Control - Managenent of
Wat er Di scharges, Design and Operation of O -Water Separators,
First Edition

3.4.1.5 Appropriate treatnment design guidance as |isted under
t he Muni ci pal Wastewater section of this chapter

3.4.1.6 ETL 1110-3-466, "Selection and Design of Ol /Wter
Separators at Arny Facilities", August 26, 1994.

3.4.2 Design Guidance. Prior to discharge into a sanitary
sewer, appropriate pretreatnment (i.e. acid neutralization
basins, oil/water separators) of industrial wastewater shall be
included in the design. |If the discharge ultimtely reaches a
Publicly Omed Treatnent Wrks (POTW, the design shall conply
with all pretreatnment requirenents of the POTW Discharge of
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i ndustrial wastewater, including wastewater that has been
pretreated, to a stormdrain systemis not permtted. An
exception may be made only if witten authorization is provided
by the installation's environnental office which is responsible
for wastewater and/or stormwater permtting.

O | -water separators and grease traps are the nost commmon
pretreatment nethods. Grease traps shall provide a m ni num
detention time of 30 mnutes. The invert of the outlet pipe
shoul d be | ocated at | east one pipe dianmeter below the invert of
the inlet pipe.

O | -water separators shall be designed in accordance with API
Publ i cati on Nunmber 421-90, ETL 1110-3-466, and with the O -
Wat er Separators section of Chapter Il - Civil. Depending on
the type of industrial activity, new storm water regul ations
(See Storm Water section of this chapter) may require outdoor
oi |l -water separators to be sized to handle the storm water
runoff. Many Air Force installations are requiring the designer
to use a standard design for an oil-water separator based on HQ
SAC/ DEE letter of 1 Aug 91, subject: O/ Water Separator Design
Criteria. The design is based on a design flow of 100 gpm |If
this standard design is requested by the installation, verify
that it is appropriate for the intended use. Coordi nate design
alternatives with the using service, if the standard design is
not adequate.

Aqueous Film Form ng Foam (AFFF) acts as a toxicant to
natural environments and biol ogical treatment systens. |If AFFF
is to be included in a facility design, contact the installation
to determne if the treatnent plant receiving waste fromthe
facility is capable of handling an AFFF surge. |If not, the
facility shall be designed within the restrictions of the
receiving treatnment plant. Also, evaluate the size of the
sanitary sewer lines to verify that they can accommpdate the
volune of flow that would result. At no tine may AFFF be
di scharged to the storm drai nage system |If there is no
feasible way to discharge the AFFF to the sanitary sewer system
provide a retention pond with an inperneable |liner to inmpound
the AFFF flow for collection and proper disposal.

Hi storically, floor drains and trenches have been provided in
mai nt enance shops and other industrial facilities regardl ess of
the need for them Coordinate with the installation to
determine if the facility requires floor drains to neet
operational requirenents. |If not, the design should mnimze
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the potential for unplanned and untreated industrial releases by
limting floor drains to roons and areas that require themfor
facility operation. |If floor drains are necessary, ensure that
chem cal storage and use areas within the room are separated
fromthe drains by curbing or other structural nethod to prevent
accidental releases. The drains should flow into the sewer
system storm water collection system or other retention area.
The environmental shop should be consulted with to ensure the
proper collection requirenents.

3.5 Storm Water.
3.5.1 Reference.

3.5.1.1 55 Federal Register (FR) 47990, Novenber 16, 1990,
“National Pollutant Di scharge Elim nation System Perm t
Application Regul ations for Storm Water Discharges,"” 40 CFR
Parts 122, 123, and 124

3.5.1.2 57 FR 41209, Septenber 9, 1992, "Final NPDES Gener al
Permts for Storm Water Di scharges from Construction Sites"

3.5.1.3 57 FR 41297, Septenber 9, 1992, "Final NPDES Ceneral
Permits for Storm Water Di scharges Associated with I ndustri al
Activity"

3.5.1.4 ETL 1110-1-151, "Erosion Control to Meet NPDES
Requi rements,"” November 30, 1991

3.5.1.5 60 FR 50804, "Final National Pollutant Di scharge
El i m nation System Storm Water Multi-Sector General Permt for
| ndustrial Activities", Septemnmber 29, 1995

3.5.1.6 63 FR 7858, "Reissuance of NPDES General Permts for
Storm Water Di scharges From Construction Activities", February
17, 1998.

3.5.1.7 63 FR 36490, "Reissue of NPDES General Permts for
Storm Water Di scharges from Construction Activities in Region
6", July 6, 1998.

3.5.1.8 63 FR 52430, "Final Modification of the Nationa
Pol | utant Di scharge Eli m nation System (NPDES) Storm Water
Mul ti-Sector General Permt for Industrial Activities;

Term nati on of the EPA NPDES Storm Water Baseline |Industrial
General Permt", Septenber 30, 1998.
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3.5.1.9 64 FR 68722, "National Pollutant Di scharge Elimnation
System Regul ati ons for Revision of the Water Pollution Control
Program Addressi ng Storm Water Di scharges”, Decenmber 8, 1999

3.5.1.10 40 CFR 122.26 “Storm wat er di scharges”

3.5.2 Design Guidance. Current policy is that the Corps wll
obtain the NPDES Storm Water Discharge Permt for Construction
Contracts. In conpliance with the requirenments of a General
Permt for Storm Water Di scharges from Construction Sites,

desi gners shall prepare and submt to the Project Manager a
storm wat er pollution prevention plan (SWPPP) for all sites 5
acres in size or greater. A Decenber 8, 1999 EPA final rule
desi gnates that construction sites (equal to or greater than 1
acre and less than 5 acres) nust also be addressed in the NPDES
program by March 2003. Construction that disturbs |ess than an
acre of |and, but which is part of a |larger common pl an of

devel opment or sale that will ultimately disturb an acre or nore
must be permitted, unless the activities qualify for a waiver.
Many states and nunicipalities are issuing stormwater criteria
that are nore stringent than the Federal requirenents. The
SWPPP nust neet all State and | ocal stormwater requirenments in
addition to the Federal requirenments. The Corps of Engineers
will be responsible for submtting the Notice of Intent (NO)
and pollution prevention plan for each project. Pollution
preventi on measures nust be in place before any construction or
ot her earth disturbance nmay take pl ace.

The designer is responsible for coordinating with the
Techni cal Leader and the installation to determne if the

installation will be obtaining a stormwater permt for

operation of the new facility. |If the installation will be
obtaining a stormwater permt to operate the facility, the
desi gn shall include any features necessary for the |evel of

storm wat er nonitoring and Best Managenent Practices (BMP)
required by the permt. If an operational stormwater permt is
not required, the Corps of Engineers will assist the
installation in preparing the Notice of Term nation (NOT) of the
construction stormwater permt once all construction activities
for the project have been conpleted and all areas are finally
stabilized.

4. AR QUALI TY AND PREVENTI ON OF Al R POLLUTI ON

4.1 Reference.
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4.1.1 P.L. 91-604, "Clean Air Act," as anended, including P.L.
101-549, "Clean Air Act Amendnents of 1990", 42 U.S.C. 1857h-7,
et seq., 42 U S. C. 7401 et seq.

4.1.2 40 CFR Part 82, "Protection of Stratospheric Ozone"

4.1.3 TM 5-815-1, "Air Pollution Control Systens for Boilers
and I ncinerators,” May 9, 1988

4.1.4 ASHRAE Standard 62-1989, "Ventilation for Acceptable
| ndoor Air Quality"”

4.1.5 ETL 1110-3-438, "Indoor Radon Prevention and Mtigation,"
Sept enber 15, 1993

4.2 Design CGuidance. ldentify any air emnissions fromthe new
facility that are regulated under the Clean Air Act. At a

m ni mum em ssions containing asbestos, beryllium carbon
nonoxi de, hydrocarbons, nercury, oxides of nitrogen,

particul ates, and/or sul fur dioxide nust be provided with

em ssion controls in accordance with the Clean Air Act. In
addition, the designer is responsible for neeting the design
criteria of all applicable regulations at the time of design.

The designer shall specify equipnment that conplies with 40
CFR Part 82. Safe alternatives and products containing safe
alternatives to Class | and Il ozone-depl eting substances shal
be utilized in the design, unless otherw se approved. To conply
with 40 CFR 83 Subpart F, project specifications should include
requi renments to evacuate and recycle refrigerants in all
appl i ances, including air conditioners and chillers, to be
renmoved from service (denolished) by the project.

Air pollution regulations are rapidly changing at the both

the Federal and State level. It is the designer's
responsibility to stay abreast of new design requirenents in the
field of air pollution control. Em ssion standards are expected

to beconme nore stringent as individual states address secondary
anbient air quality standards under the Clean Air Act. To the
extent possible, engineering decisions should be nade to
accommodat e future additions or nodifications at a m ninmum cost.

ETL 1110-3-438 provides design guidance for the prevention
and mtigation of indoor radon. The design requirenments are
mandatory for all new construction and substantially altered
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facilities on Arny installations. The Arny installation wil
provi de data on the level of indoor radon in facilities near the
project. This data will serve as the basis for establishing the
| evel of design required in accordance with ETL 1110- 3-438.

The design shall include neasures to control the em ssion of
air pollutants, particularly dust, during construction. Burning
shall not be allowed unless the plans and specifications contain
nmeasures to control air pollution. |In cases where burning is
al | owed, the specifications should include provisions for
obtaining a burning permt. Project areas classified as non-
attai nment, or adjoining non-attainnent |ocations with respect
to criteria pollutants may have nore stringent em ssion
requi renents.

5. SOLI D WASTE ( NON- HAZARDQUS) :

5.1 Reference.

5.1.1 P.L. 89-272, "Solid Waste Di sposal Act" (SWDA), as
amended by P.L. 94-580, the "Resource Conservation and Recovery
Act" (RCRA), 42 U.S.C. 6901 et seq.

5.1.2 P.L. 102-386, "Federal Facility Conpliance Act "of 1992",
42 U. S.C. 6961 et seq.

5.1.3 DoD Directive 4165.60, "Solid Waste Managenent -

Col | ection, Disposal, Resource Recovery, and Recycling Program"”
Oct ober 4, 1976

5.1.4 TM 5-814-5, "Sanitary Landfill,"” January 15, 1994

5.1.5 TM 5-634/ AFR 91-8, "Solid Waste Managenent," May 1990

5.1.6 EO 12780 Federal Agency Recycling and the Council on
Federal Recycling and Procurenment Policy, October 31, 1991

5.1.7 DoD Directive 4145.19-1 Storage and Handling

5.1.8 EP 200-2-3 Environnental Conpliance Gui dance and
Procedures, October 30, 1996

5.1.9 EO 13101 "Greening the Governnent Through Waste

Prevention, Recycling, and Federal Acquisition", Septenber 14,
1998
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5.1.10 EO 13148 “Greening the Governnment through Leadership in
Envi ronment al Managenent”, April 21, 2000

5.2 Design Guidance. The designer shall calculate the vol unme
of waste which will be generated by the new facility and provide
appropriate design features for solid waste managenent. |In nost
cases, the design will only require that dunpster pads be

provi ded to accommpdate the waste volunme generated. In nore
conpl ex projects, trash conpactors, sorting bins, and/or storage
areas may be required. The designer shall identify any solid
wast e managenment problenms that may result from operation of the
new facility and notify the Project Manager, who will coordinate
a design solution with the installation. The design should

consi der opportunities for pollution prevention through source
reduction, recycling, treatnment, and disposal in an
environnental |y acceptabl e manner. The desi gner should al so
consi der incorporating materials with recycled content into the
design to encourage market devel opnent.

6. HAZARDOUS, TOXI C, AND RADI OACTI VE WASTES ( HTRW

6.1 General Reference.

6.1.1 P.L. 89-272, "Solid Waste Di sposal Act" (SWDA), as
amended, P.L. 94-580, including the "Resource Conservation and
Recovery Act" (RCRA), 42 U. S.C. 6901 et seq.

6.1.2 P.L. 102-386, "Federal Facility Conpliance Act of 1992",
42 U. S.C. 6961 et seq.

6.1.3 P.L. 94-469, "Toxic Substances Control Act" (TSCA), as
anmended, 15 U.S.C. 2601, et seq.

6.1.4 P.L.99-499, "Conprehensive Environnmental Response,
Conpensation and Liability Act of 1980" (CERCLA), as anended, 42
U S.C. 9601

6.1.5 40 CFR Part 112, "GOl Pollution Prevention"

6.1.6 40 CFR 264, "Standards for Omers and Operators of
Hazar dous Waste Treatnent, Storage, and Di sposal Facilities,"”
| at est version

6.1.7 40 CFR 265, "Interim Status Standards for Owers and
Operators of Hazardous Waste Treatnent, Storage, and Di sposal
Facilities", |atest version.
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6.1.8 ETL 1110-3-459, "Hazardous WAste Storage Criteria,"”
Novenber 30, 1993

6.1.9 Public Law 102-550, "The Residential Lead-based Pai nt
Reduction Act of 1992", 42 U.S.C. 4851 et seq.

6.1.10 EP 1110-1-11, "Asbestos Abatement Gui deline Detail
Sheets,"” 15 July 1992

6.1.11 Anerican PetroleumlInstitute (API) Standards and
Publ i cations

6.1.12 ER 1110-1-263, "Chem cal Data Quality Managenment for
Hazar dous, Toxi c and Radi oacti ve Waste Renedi al Activities,"
April 30, 1998

6.1.13 ER 385-1-92, "Safety and Occupati onal Health Docunent
for Hazardous, Toxic and Radi oactive Waste (HTRW and Ordnance
and Expl osive Waste (OEW Activities," Septenmber 01, 2000

6.1.14 ER 200-2-3, "Environnmental Conpliance Policies," October
30, 1996

6.1.15 29 CFR 1910.120 and 1926. 65, "Hazardous WAaste Operations
and Enmergency Response”

6.1.16 29 CFR Subpart Z, "Toxic and Hazardous Substances”

6.1.17 EM 385-1-1, "COE Safety and Heal th Requirenments Manual ",
Sept enber 3, 1996

6.1.18 "Sanpling Protocol for Building Denolition Debris and
Bui | di ngs Painted with Lead-Based Paint", U S. Arny

Envi ronment al Hygi ene Agency (USAEHA)

6.1.19 AFlI 32-7044m "Storage Tank Conpliance", 25 April 1994

6.1. 20 USAF Occupational Safety and Health Standard 127-43,
"Fl ammabl e and Conbusti bl e Li quids", Septenmber 21, 1980

6.1.21 USAF Occupational Safety and Health Standard 127-4-,
"Fuel Storage Systens", February 7, 1980

6.1.22 EM 1110-1-4006, "Renmpval of Underground Storage Tanks
(UST)", Septenber 30, 1998.
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6.1.23 EP 200-2-3, "Environnmental Conpliance Gui dance and
Procedures,"” October 30, 1996

6.1.24 PL 93-633, "Hazardous Materials Transportation Act of
1974", 49 U.S.C. 5101 et seq.

6.1.25 DoD Directive 6050.8 Storage and Di sposal of Non-DoD
Omed Hazardous or Toxic Materials on DoD Installations,
February 27, 1986

6.1.26 ETL 1110-3-491, "Sustainable Design for Mlitary
Facilities", May 01, 2001.

6.1.27 Executive Order 13101, "Greening the Governnment Through
Wast e Prevention, Recycling, and Federal Acquisition”, Septenber
14, 1998.

6.1.28 EP 1110-1-28, Lead Hazard Ri sk Assessnent for Target
Housi ng/ Child Occupied Facilities Standard Scope of Wbrk, August
31, 2001.

6.1.29 EP 1110-1-29, Lead Hazard Cl earance I nspection Standard
Scope of Work, August 31, 2001

6.1.30 EP 1110-1-30, Pre-Design Lead/ Asbestos Surveys Standard
Scope of Work, August 31, 2001

6.1.31 EP 1110-1-31, Conbined Lead |Inspection/Ri sk Assessment
for Target Housing Property Transfer - Standard Scope of Work,
August 31, 2001.

6.1.32 EO 13148 “Greening the Governnment through Leadership in
Envi ronment al Managenent”, April 21, 2000

6.2 Asbestos Containing Material (ACM. The Technical Leader

will provide the designer with information as to whet her
existing facilities inpacted by a project contain ACM |If ACM
is present, the Technical Leader will identify howit will be

addressed. The designer's role can vary from preparing the
abat enment specifications, to inserting specifications and notes
prepared by others, to doing nothing because the problemis

addressed under separate contract. |If this information is not
provi ded, the designer is responsible for requesting it at the
pre-design conference. |If the designer is required to conduct a
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survey for ACM and/ or devel op plans and specifications for
abatenment of ACM the follow ng actions shall be conpl eted.

6.2.1 Survey:

6.2.1.1 Review as-built drawings, if available, to identify
where ACM may be | ocat ed

6.2.1.2 Inspect the structure(s) to identify all potential ACM
6.2.1.3 Collect representative sanples of the suspected ACM

6.2.1.4 Present the results of the ACM survey, providing the
foll ow ng information:

6.2.1.4.1 Sanpling and testing methodol ogi es.
6.2.1.4.2 Photos of all sanmpling |ocations.
6.2.1.4.3 A summary of all test results.
6.2.1.4.4 Quantities of ACM requiring abatenent.

6.2.1.4.5 Al field and | aboratory data in appendices.

6.2.2 Plans & Specifications:

6.2.2.1 Review the survey, if conducted by others, to ensure
the items |isted above are included. |If data is m ssing, notify
t he Techni cal Leader and request gui dance.

6.2.2.2 Present all test data, clearly identifying where the
sanpl es were coll ected.

6.2.2.3 ldentify the quantity of ACMto be abated, using
suitable units of neasure such as LF, SF, EA. Avoid |lunp sum
itens.

6.2.2.4 Edit the appropriate guide specification, usually
Section 2080, to reflect the specific job requirenents.

6.2.2.5 Ensure that adequate information is presented for the
bi dders to determ ne the amount of ACM present, the abatenent
nmet hods that may be used, worker protection requirenents, and
di sposal requirenents.
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6.3 Lead Based Paint (LBP). The Technical Leader wll provide
the designer with information as to whether or not existing
facilities inpacted by a project contain LBP. If LBP is
present, the Technical Leader will identify howit will be
addressed. The designer's role can vary from preparing the
abat ement specifications, to inserting specifications and notes
prepared by others, to doing nothing because the problemis

addressed under separate contract. If this information is not
provi ded, the designer is responsible for requesting it at the
pre-desi gn conference. |If directed to prepare the LBP abatenent

pl ans and specifications, the designer should determ ne if the
USAEHA Sanpling Protocol is approved by the State regul atory
agency with jurisdiction over the project site. |f the Protocol
is approved by the State, conplete the survey discussed in
paragraph 6.3.1 Survey and prepare plans and specifications in
accordance with the USAEHA Sanpling Protocol. |[If the Protocol
is not approved by the State, prepare plans and specifications
in accordance with paragraphs 6.3.1 Survey and 6.3.2 Plans and
Speci ficati ons.

6.3.1 Survey:

6.3.1.1 Review as-built drawings, if available, to identify
where LBP may be | ocat ed.

6.3.1.2 Screen the structure(s) to identify all potenti al
surfaces with LBP. Screening may be done by collecting paint
chip sanples for analysis or by using an XRF spectronetric
anal yzer. Results greater than 0.5% by wei ght or 1.0 ng/cnft,
respectively, are considered positive and require abatenent.

6.3.1.3 Collect representative sanples of the suspected LBP
surfaces for the Toxicity Characteristic Leaching Procedure
(TCLP) and for total lead testing. The sanples should cover the
different substrates and the range of |ead contents present.

The sanples should typically consist of both the paint and the
substrate on which it is applied. The goal of this testing
programis to provide the Contractor with enough information to
det erm ne di sposal requirenments for LBP debris generated by the
project, and not to generate all of the data needed for

di sposal

6.3.1.4 Present the results of the LBP survey, providing the
follow ng information:
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6.3.1.4.1 Sanpling and testing methodol ogi es.
6.3.1.4.2 Photos of all sanpling | ocations.
6.3.1.4.3 A summary of all test results.
6.3.1.4.4 Quantities of LBP requiring abatenent.

6.3.1.4.5 All field and | aboratory data in appendi ces.

6.3.2 Plan & Specifications:

6.3.2.1 Review the survey, if conducted by others, to ensure
the itenms |listed above are included. |If data is mssing, notify
t he Techni cal Leader and request gui dance.

6.3.2.2 Present all test data, clearly identifying where the
sanpl es were coll ected.

6.3.2.3 ldentify the quantity of LBP to be abated, using
suitable units of neasure such as LF, SF, EA. Avoid |lunp sum
itens.

6.3.2.4 Edit the appropriate guide specification, usually
Section 2090, to reflect the specific job requirenents.

6.3.2.5 Ensure that adequate information is presented to allow
the bidders to determ ne the anmpbunt of LBP present, the

abat ement net hods that may be used, worker protection

requi renents, and di sposal requirenents.

6.4 Polychlorinated Bi phenyls (PCBs). |If electrical equipnment
is to be renoved as part of the project, the installation wll
identify equi pment that contains PCBs. On the denolition

drawi ngs, identify PCB-containing equi pmnent to be renoved and
provi de notes or specifications on how to handle, transport, and
di spose of the equipnment. |f the PCB content of electrical

equi pnment is not available, identify the equipnent on the

drawi ngs and include a specification section for sanpling and
testing the oils for PCB before renoval and di sposal of the

equi prment .

Fl uorescent |ights manufactured before 1979 may have bal |l ast
containing PCB. 1In addition, the ballast for |ights
manuf act ured between 1979 and 1985 may have a wet capacitor that
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contai ns hazardous solvents. Fluorescent |ights usually also
contain nmercury. The designer should identify the quantity of
exi sting fluorescent |lights to be rempved during the denolition

phase of a project. Ildentify the number of lights to be
renoved, the number of |anps within each light, and the |ength
of each. Also distinguish between F40 and F96 | anps. Incl ude

this data in the plans and specifications, and specify the
handl i ng, renoval, recycling and/or disposal of the fixtures.

6.5 HITRWother than ACM LBP, and PCBs. The designer shal
notify the Technical Leader of any hazardous waste that m ght be
generated during construction of the new facility or
rehabilitation/

denolition of existing structures. The Technical Leader w ||
determ ne how the issue is to be addressed by the designer.
Mercury is often found in old electrical switches and
fluorescent | anps and should be identified.

6.6 Industrial Facilities. Renovation and alteration of
existing industrial facilities present varying problens of an
envi ronnmental nature. The designer should evaluate current and
past activities at the facility to determne if they may inpact
t he proposed construction. Activities that m ght be of concern
include, but are not limted to the follow ng: storage of |ead-
acid batteries inside or outside of the facility; painting
activities using lead, chrom um cadm um or nercury based

pai nts; storage of materials that would be classified as
hazardous or acutely hazardous wastes; rifle range bullet traps
and deflectors; netal plating areas; and degreasing areas. A
careful evaluation of industrial facilities should be made early
in the design process to determ ne:

6.6.1 |If any testing is needed to evaluate the presence, |evel,
and extent of contam nati on.

6.6.2 |If waste resulting fromthe construction activities
requires special handling or disposal.

6.6.3 What types of worker protection are needed, if any.

6.6.4 What type of nonitoring and/or sanpling is needed to
protect workers, nearby residents, and the environnent.

6.7 Installation Restoration Program (IRP) Sites. Typically,
new construction will not be placed where an environnment al
problemis known; however, IRP sites may be nearby. These sites
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are either suspected or known to have a release of contanm nants
to the environnent. Depending on the IRP site's proximty to
the new facility, the type of contam nation, and the nmedia

i npacted, it may be necessary to screen the site to detern ne
wor ker protection requirenents and di sposal options for the

i npacted nedia. The designer should request that any IRP sites
near the proposed project be discussed during the pre-design
meeting, so that required actions can be started early in the
desi gn process.

6.8 Above ground and Underground Storage Tanks. Although
storage tanks do not all contain substances classified as waste,
tanks are regul ated under RCRA. Tanks and associ ated pl unbing
shall neet all Federal, State, and |ocal requirenents for
spill/overflow prevention, double containnent, nonitoring, and
vapor em ssions. An underground storage tank (UST) contained in
a water-tight, concrete vault is regulated as an aboveground
storage tank (AST) and is the preferred design. A vaulted UST
does not exenpt the design fromconplying with requirenents for
buried fuel lines, particularly pressurized lines. |If a direct-
buri ed, double-walled tank with | eak detection is to be used
instead of a vaulted tank, coordinate with the installation to
provide a nonitoring systemthat is conpatible with the
installation's nmonitoring capabilities. Above ground storage
tanks nust have secondary containnent facilities and neet
criteria for fire safety and vehicle inpact. Projects on Air
Force installations shall conply with USAF Occupati onal Safety
and Health Standards 127-40 and 127-43 and AFl 32-7044.

6.9 Waste Storage Facilities. Hazardous waste storage
facilities shall be designed in accordance with 40 CFR 264 and
29 CFR 1910, as a minimum \here state or local criteria are
nmore stringent, they will prevail. Facilities shall provide a
saf e, adequate, and secure storage in austere, cost-effective
facilities in accordance with ETL 1110- 3-459.

6. 10 Health and Safety. When hazards from asbestos, |ead based
pai nt, nmercury, PCBs, organic contam nants, and inorganic
contam nants are present, specific safety neasures are required.

If these hazards are present, the construction contract
docunments shall include requirenents for safety, health, and
emergency response and protection of occupational safety and
heal t h.

7. FEDERAL, STATE, AND LOCAL PERM TS:
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Al'l project features addressed in this chapter shall be
desi gned in accordance with the Federal, State, and | ocal
permts necessary to construct and operate each feature.
Desi gners are responsible for identifying these permts. |f the
permt is necessary to construct the facility, the designer
shall conplete the permt application and shall submt it to the
Techni cal Leader for filing with the appropriate regul atory
agency. Subni ssion of the application to the Technical Leader
shall occur with sufficient tine to obtain the permt prior to
adverti senment of the project for construction. Any permt
actions required by the Contractor during construction shall be
included in the plans and specifications. For permts required
to operate the facility, the designer's responsibility is
limted to identifying the permt and ensuring the design
conplies with permt requirenents.

Xl1-22



CHAPTER XI I |
GEOTECHNI CAL
Tabl e of Contents

1. PURPCOSE
1.1 Metrication.

2. REFERENCES

Armmy Techni cal Manual s.
Engi neer Manual s.

Engi neer Regul ati ons.

Engi neer Technical Letters.
Engi neering Circul ar

M scel | aneous.

NENESESENEN
OO WNE

n

OTECHNI CAL | NVESTI GATI ONS

1 Scope of Investigations.
3.1.1 Preconcept and Site Sel ection Studies.
3.1.2 Concept Studies.
3.1.3 Final Design Studies.

w

.10 Investigations along Proposed Utility Routes.
.11 End of Field Investigations.
.12 Disposition of Sanples.

3.2 Survey of Available Information.
3.3 Field Investigations.

3.4 Sanpling.

3.5 Field Tests.

3.6 G oundwater Observations.
3.7 Inspection.

3.8 Boring Logs.

3.9 Ceophysical Explorations.
3

3

3

4. LABORATORY TESTI NG
4.1 General Considerations.
4.2 Index and O assification Tests.
4.3 Engineering Property Tests - Soils.
4.4 Engineering Property Tests - Rock.

5.  FOUNDATI ON DESI GN ANALYSI S
5.1 Engi neering Eval uati on.
1.1 Bearing Capacity Anal ysis.
Settl enment or Consolidation
Sl ope Stability.
Mechanically Stabilized Sl opes
Dewat eri ng and G- oundwat er Control .

SEGRSRSRS
PRepe
abrwiN

XIHI-i



5.2 Selection of Reconmended Foundation Type.
5.2.1 Ceneral Considerations.
5.2.2 Spread Footings.
5.2.3 Drilled Piers.
5.2.4 Pile Foundati ons.
5.2.5 Ribbed Mat Sl abs.
5.3 Geotechnical Paraneters for R bbed Mat
Foundat i ons.
5.3.1 Soil-Structure Interaction Mdes.
5.3.2 Center Lift Paraneters for Structural
Desi gn.
5.3.3 Edge Lift Paraneters for Structural
Desi gn.

PAVEMENT DESI GN ANALYSI S

6.1
6.2
6.3
6.4
6.5

Airfields and Heliports.

Roads, Streets, and Open Storage Areas.
Par ki ng Areas.

Soil Stabilization.

Revi ew by TSMCX.

REPORT OF SUBSURFACE AND DESI GN | NVESTI GATI ONS

APPENDI X A - CGEOTECHNI CAL DESI GV REVI EW CHECKLI ST

XIHI-ii



CHAPTER XI | |

GEOTECHNI CAL

1. PURPOSE. The purpose of the followng criteriais to
provide information that will clarify and suppl enment the
standard criteria and desi gn gui dance for geotechnica

i nvestigations and for the devel opnent and presentation of
Foundati on Desi gn Anal yses and Pavenent Design Anal yses.

1.1 Metrication. The netric units used are the

I nternational System of Units(Sl)adopted by the U. S.
Government as described in Chapter |, Paragraphs 3 and
4.2.1.

2. REFERENCES.

NOTE: Arny Techni cal Manual s, Engi neer Manual s,
Engi neer Regul ati ons, and Engi neer Technical Letters are
avail abl e from Headquarters, U S. Arny Corps of Engi neers
on the Internet at
http://ww. hnd. usace. arny. m | /techi nfo/index. htm

2.1 Arny Technical Manuals.

2.1.1 TM 5-809-12, Concrete Floor Slabs on Grade Subjected
to Heavy Loads, 25 Aug 1987.

2.1.2 TM5-818-1, Soils and Geol ogy Procedures for
Foundati on Desi gn of Buildings and Other Structures (Except
Hydraulic Structures), 21 Cct 1983.

2.1.3 TM 5-818-6, Gouting Methods and Equi pnent, 27 Feb
1970.

2.1.4 TM 5-818-7, Foundations in Expansive Soils, 1 Sep

2.1.5 TM 5-818-8, Engineering Use of Ceotextiles, 20 Jul

2.1.6 TM5-822-5, Pavenent Design for Roads, Streets,
Wal ks, and Ot her Open Storage Areas, 12 Jun 1992.

2.1.7 TM5-822-7, Standard Practice for Concrete
Pavenments, 16 Aug 1987.
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2.1.8 TM 5-822-8, Bitum nous Pavenents - Standard
Practice, 30 Jul 1987.

2.1.9 TM5-822-9, Repair of R gid Pavenents Using Epoxy
Resin Grouts, Mrtars, and Concretes, 20 Jan 89.

2.1.10 TM 5-822-10, Standard Practice for Pavenent
Recycling, 26 Aug 88.

2.1.11 TM 5-822-11, Standard Practice for Sealing Joints
and Cracks in Rigid and Fl exi bl e Pavenents, 16 Jun 93.

2.1.12 TM 5-822-13, Pavenent Design for Roads, Streets, and
Open Storage, 24 Cct 1994.

2.1.13 TM 5-822-14, Soil Stabilization for Pavenents, 25
Cct 1994.

2.1.14 TM 5-825-1, General Provisions for Airfield/ Heliport
Pavenments Design, 9 Mar 1994.

2.1.15 TM 5-825-2-1, Flexible Pavenent Design for Airfields
(Elastic Layered Method), 27 Nov 1989.

2.1.16 TM 5-825-3, Rigid Pavenments for Airfields, 11 Aug
1988.

2.2 Engi neer Manual s.

2.2.1 EM1110-1-1802, Ceophysical Exploration for
Engi neeri ng and Environnental |nvestigations, 31 Aug 1995.

2.2.2 EM1110-1- 1804, Ceotechnical Investigations, 29 Feb
1984.

2.2.3 EM 1110-1-1904, Settlenent Analysis, 30 Sep 1990.

2.2.4 EM 1110-1- 1905, Bearing Capacity of Soils, 30 Cct
1992.

2.2.5 Not Used
2.2.6 EM 1110-1-2908, Rock Foundati ons, 30 Nov 1994.

2.2.7 EM 1110-2-1614, Design of Coastal Revetnents,
Seawal I s, and Bul kheads, 30 Jun 95.
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2.2.8 EM 1110-2-1810, Coastal Ceol ogy, 31 Jan 95.

2.2.9 EM1110-2-1902, Stability of Earth and Rock-fill

Dans,

1 Apr 1970.

2.2.10 EM 1110-2- 1909, Calibration of Laboratory Soils

Testi ng Equi pnent,

2.2.11
31 WMar

2.2.12
92.

2.2.13
89.

2.2.14
94.

2.2.15
1991.

2.2.16

2.2.17

2.2.18

Surface Excavati on

2.3 Engi neer

EM 1110- 2- 1913,

96.

EM 1110- 2- 2006,

EM 1110- 2- 2502,

EM 1110- 2- 2504,

EM 1110- 2- 2906,

Not Used
EM 1110- 2- 3506,

EM 1110- 2- 3800,

01

1 Dec 1970.

Desi gn and Construction of Levees,

Rol | er Conpacted Concrete, 01 Feb

Ret ai ning and Fl ood Walls, 29 Sep

Design of Sheet Pile Walls, 31 Mar

Design of Pile Foundations, 15 Jan

G outing Technol ogy, 20 Jan 1984.

Systematic Drilling and Bl asting for
Mar 72.

Regul ati ons.

2.3.1 ER 1110-1-1807, Procedures for Drilling in Earth

Enmbanknent s,

30 Sep 1997.

2.3.2 ER 1110-1-8100, Laboratory Investigations and
Testing, 31 Dec 1997.

2.3.3 ER 1110-2-8152, Pl anning and Desi gn of Tenporary
Cof f erdans and Braced Excavations, 31 Aug 94.

2.3. 4

Not Used

2.3.5 ER 1110-34-1, Transportation Systens Mandatory
of Expertise, 10 Jan 1990.

Cent er
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2.4 Engi neer Technical Letters.

2.4.1 ETL 1110-1-125, Guidance for Fuel Resistant Seal ers
for Pavenent, 4 May 1984,

2.4.2 ETL 1110-1-129, Use of Engineering Fabrics and
Asphalt Rubber Interlayer to Mnimze Reflective Cracking
in Pavements, 15 Dec 1985.

2.4.3 ETL 1110-1-138, Standard Penetration Test, 31 Mar
1988.

2.4.4 ETL 1110-1-139, Selecting Asphalt Cenents, 22 Jun
1990.

2.4.5 ETL 1110-1-141, Thickness Design of Roll er-Conpacted
Concrete Pavenents for Airfields, Roads, Streets, and
Par ki ng Areas, 29 Jan 1988.

2.4.6 ETL 1110-2-282, Rock Mass d assification Data
Requirenents for Rippability, 30 Jun 1983.

2.4.7 ETL 1110-2-300, Characterizati on and Measurenent of
Di scontinuities in Rock Slopes, 31 Oct 1983.

2.4.8 ETL 1110-3-393, Design of Surfaced Areas, 28 Cct
1988.

2.4.9 ETL 1110-3-394, Aircraft Characterizations for
Airfield/ Heliport Design and Eval uation, 27 Sep 1991.

2.4.10 ETL 1110-3-435, Drainage Layers for Pavenents, 1 My
1992.

2.4.11 Not Used
2.4.12 ETL 1110-3-474, Cathodic Protection, 14 Jul 1995.

2.4.13 ETL 1110-3-475, Roller Conpacted Concrete Pavenent
Desi gn and Construction, 10 Cct 1995.

2.4.14 ETL 1110-3-486, Arny Airfield/ Heliport Pavenent
Design, 3 Nov 1997.

2.4.15 ETL 1110-3-487, Use of Petrol eum Cont am nat ed Soi
in Cold Mx Asphalt Stabilized Base Course, 1 Mar 1998.
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2.4.16 ETL 1110-3-488, Design and Construction Managemnent
Practices for Concrete Pavenments, 01 Mar 98.

2.4.17 ETL 1110-9-10(FR), Cathodic Protection System Usi ng
Ceram ¢ Anodes, 05 Jan 91

2.5 Engineering Grecul ars:

2.5.1 EC 1110-2-311, Design of Mechanically Stabilized
Earth Walls and Rei nforced Sl opes.

2.6 M scell aneous.

2.6.1 Annual Book of ASTM Standards, Anerican Society of
Testing and Material s.

2.6.2 Minsell Soil Color Charts (standard), Part No.
50216; Supplenmentary (tropical and subtropical), Part No.
50021; GretagMacbeth, New W ndsor, NY, (914)565-7660 or
(800) 622- 2384.

3. GEOTECHNI CAL | NVESTI GATI ONS
3.1 Scope of Investigations.

3.1.1 Preconcept and Site Sel ection Studies. Geotechnical
i nvestigations during preconcept and site selection studies
shoul d be perfornmed to a | evel that insures adequate
information on general subsurface conditions and any
special treatnment or foundation requirenents such as deep
foundations. This information should be sufficiently
conplete to permt selection of the nost favorable site
within the study area, determ ne the general type of
structure that would be best suited to the site conditions,
assess the geotechnical aspects of environnmental inpact,
and ascertain the costs of the project. The scope of the

i nvestigations should not be greater than that scope
necessary to acconplish these goals. For projects on
existing mlitary installations nmuch of the geotechni cal

i nformati on needed for preconcept and site sel ection
studies will be available and additional investigations
will be mniml. Results of geotechnical investigations
shoul d be conpiled in sunmmary reports.

3.1.2 Concept Studies. Geotechnical investigations for
concept studies should advance the information to that
required for design and budget devel opnent that woul d
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constitute approxi mtely 35 percent of total design.
Reporting of the results of geotechnical investigations
presents additional enphasis on selection of foundation
types and the influences of subsurface conditions.

3.1.3 Final Design Studies. Geotechnical investigations
for final design should provide additional information to
t he preconcept and concept investigations for a conplete
design. Final design studies provide a conplete set of
wor ki ng drawi ngs, technical specifications, design

anal yses, and detailed cost estimate for the project.
Reporting of the geotechnical investigations will place
further enphasis on anal yses for selection of foundation
types and details of the foundation design.

3.2 Survey of Available Information. Infornation obtained
from previ ous geotechnical investigations nmay be avail abl e
and pertinent to the proposed project, especially if the
proposed project is located on a mlitary installation.
District archives contain boring | ogs, |aboratory test

data, and foundati on and pavi ng design anal yses from

previ ous investigations. The supervising District can
provi de access to this information.

3.3 Field Investigations.

3.3.1 Location and Protection of Underground Utilities.

3.3.1.1 Ceneral. The location of underground utilities
must be determ ned and those utilities, and all other
utilities, protected from possible damage during drilling

and excavating activities.

3.3.1.2 Drilling Permit. A permt is required prior to
drilling or excavating on any mlitary installation. This
permt is available fromthe Base Cvil Engineer (Ar
Force) or fromthe Departnent of Public Wirks (Arny). Two
weeks shoul d be all owed for processing to obtain this
permt. Coordination for utility clearances will acconpany
approval of the permt; electrical (both overhead and

under ground), gas, steam water, storm sewer, wastewater
(sanitary) sewer, and cable TV will usual be |ocated upon
recei pt of permt. Telephone |lines are the responsibility
of the Signal Corps (Arny) and nmay require separate
notification. Fuel lines near flight lines (Air Force) may
not be | ocated during processing of the permt and nay
requi re assistance fromflight |ine personnel.
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3.3.1.3 Uility Oearances. C earances nust be obtained
fromindividual utilities prior to drilling or excavating
at sites not on mlitary installations. The project site
must al so be checked for interstate high-pressure gas |ines
and conmuni cati on cabl es.

3.3.1.4 Protection of the Environment. After the

| ocations for proposed borings have been determ ned, route
of access to the area and specific boring |ocations should
be selected with care in order to mnimze damage to the
environnment. For mlitary projects, environnental

cl earances, including archeol ogy cl earances, may be

obtai ned fromthe BCE or the DPW

3.3.2 Borings.
3.3.2.1 Location and Spacing.

Borings spaced in arigid pattern often do not disclose

unf avor abl e subsurface conditions; therefore, boring

| ocations should be selected to define geological units and
subsurface non-conformties. Borings nmay have to be spaced
at 40 feet or less when erratic subsurface conditions are
encountered, in order to delineate |enses, boulders, and
other irregularities. Wen |ocalized building foundation
areas are explored, initial borings should be |ocated near
bui I ding corners, but |ocations should allow sone fina
shifting on the site. The nunber of borings should never
be less than three and preferably five: one at each corner
and one at the center, unless subsurface conditions are
known to be uniformand the foundation area is small

These prelimnary borings nust be suppl enmented by

i nternedi ate borings as required by the extent of the area,
| ocation of critical |oaded areas, subsurface conditions,
and | ocal practice.

3.3.2.2 Depth of Borings. The required depth of
exploration my be only 1.5 to 3 neters (5 to 10 feet)

bel ow grade for residential construction and lightly | oaded
war ehouses and of fice buil dings, provided highly
conpressible soils are known to not occur at greater
depths. For inportant or heavily | oaded foundati ons,
borings nust extend into strata of adequate bearing
capacity and should penetrate all soft or | oose deposits
even if overlain by strata of stiff or dense soils. The
borings should be of sufficient depth to establish if
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groundwater will affect construction, cause uplift, or
decrease bearing capacity. Wen punping quantities nust be
estimted, at |east two borings should extend to a depth
that will define the aquifer depth and thickness. Borings
may generally be stopped when rock is encountered or after
a penetration of 1.5 to 6 neters (5 to 20 feet) into a
strata of exceptional stiffness. To assure that boul ders
are not m staken for bedrock, rock coring for 1.5 to 3
meters (5 to 10 feet) is required. Wen an inportant
structure is to be founded on rock, core borings should
penetrate the rock sufficiently to determ ne quality and
character and the depth and the thickness of the weathered
zone. Rock coring is expensive and slow, and the m ni mum
size standard core dianeter should be used that w |
provi de good cores. NX or larger core sizes may be
required in sone rock strata. Core barrels can renove
cores in standard 1.5, 3-, 6-neters (5-, 10-, and 20-
feet)l engths; actual core may be much fractured, however.
Det ai | ed exploration should be carried to a depth that
enconpasses all soil strata likely to be significantly
affected by the structure loading. |If the structure is not
founded on piles, the significant depth is about 1%to 2
times the width of the | oaded area.

3.4 Sanpling.
3.4.1 Ceneral. The sanpling program nay depend on

drilling equipnent available and on the | aboratory
facilities where the tests will be perforned.
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3.4.2 Recommended Undi sturbed Sanpl e D aneters.

TEST M ni mum Sanpl e Di aneter, nm
(in)

Unit wei ght 76 (3.0)
Permeability 76 (3.0)
Consol i dation, 2.75-inch 76 (3.0)
Consol i dation, 4-inch 127 (5.0)
Unconfi ned conpression 76 (3.0)
Triaxial conpression ’ 127 (5.0)
Direct shear 127 (5.0)

" Triaxial test specinmens are prepared by
cutting a short section of 127-mm (5-i nch)
sanple axially into four quadrants and trinm ng
each quadrant to the proper size so that

al | specinmens represent the sanme depth.

3.4.3 Recommended M ni mum Sanpl e Quantity.

TEST M ni num Sanpl e Dry Wi ght

kg (1b)”

WAt er cont ent 0.2 (0.5)
Atterberg limts 0.2 (0.5)
Shrinkage limts 0.2 (0.5)
Specific gravity 0.1 (0.2)
Grain-size anal ysi s 0.2 (0.5)
Proct or Conpacti on 13.5 (30.0)
Permeability 0.9 (2.0)
Di rect shear 0.9 (2.0)

Consol i dation, 70-mm (2.75-in) 0.7 (1.5)

Consol idation, 102-nm (4-in) 0.9 (2.0)

Triaxial, 36-nmm(1.4-inch) 0.9 (2.0)
(4 points)

Triaxial, 72-nmm (2.8-inch) 4.5 (10.0)
(4 points)

" Fine grained material, all minus No.4 sieve.

3.5 Field Tests.

3.5.1 Standard Penetration Test. The standard penetration
test (SPT) is literally a standard of the industry for soil
sanpling. Reference for this test is ASTM D 1586.
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3.5.2 Cone Penetroneter. The cone penetroneter is |ess
popul ar than the standard penetration test, but is an
acceptabl e nmethod of testing in situ materials. Use of the
cone penetroneter should be expected to require 2 hol es per
boring | ocation, especially if undisturbed sanples are
obt ai ned.

3.5.3 Pocket Penetroneter. The pocket penetroneter should
be used to estimate the rel ative consi stency of cohesive
soils froma specific boring in order to provide an
accurate description of the soil. Readings from pocket
penetroneters shoul d not be used for design.

3.5.4 Soil Resistivity Test. Soil resistivity tests are
performed to provide an estimate of the corrosive nature of
the soils at a site in order to design cathodic protection
The soil resistivity test should be perfornmed in accordance
with ASTM G 57 and the instructions of the equi pnent
manuf act urer.

3.6 Goundwater CObservations.

3.6.1 Borehole Cbservations. Water |evels during and

i medi ately after drilling should be neasured and recorded
on the field log of the boring wwth the date and tinme of
the water |evel nmeasurenments and the date of the boring.
The water level after 24 hours should al so be neasured and
recorded on the Iog. Water |evel observations made in a
borehol e during or shortly after drilling may be

m sl eadi ng.

3.6.2 Observation Wells. (Qbservation wells provide an
accurate means for determ ning the groundwater |evel over a
period of tinme. A tenporary observation well could be
constructed of 38-nmm (1% inch) diameter plastic pipe with
slotted end placed in the borehole. The top few neters of
t he borehol e should be sealed with tanped backfill to sea

t he borehole fromsurface infiltration

3.7 Inspection.

A field inspector will be present during drilling and
shoul d be an experienced engi neering geol ogi st or
geot echni cal engi neer. The duties shall include observing,

cl assifying, and describing geologic materials; selecting
and preserving sanples; |ogging and disposition of core

XI11-10



sanpl es; conpleting the boring | ogs; and recording
information and data fromfield tests.

3.8 Boring Logs.

3.8.1 Field Logs.

A field |l og for each boring can provide an accurate and
conpr ehensive record of the stratigraphy and lithol ogy of
soil and rock encountered with other relevant information
obtai ned during drilling, sanpling, and field testing. A
field log will be prepared for each boring. A field |og

wi |l be prepared for each excavation, which has the purpose
of characterizing subsurface materials and geol ogic

conditions. Al field boring logs will be prepared in the
i nspector's own handwiting. Al logs will provide the
pertinent data for the borings including, but not limted
to, nane of project, boring location, drilling

organi zation, boring nunber, name of drilling organization,
nane of driller, inclination of boring, size and type of
drilling bit, date boring was started and date conpl eted,
el evation of top of hole, type and manufacturer's
designation of drill, and nunber of sanples and core boxes
obt ai ned.

3.8.2 Reproducible Boring Logs. Final logs for inclusion
i n design docunents and in plans and specifications will be
conposed in the Conputer-Ai ded Design and Drafting (CADD)
System specified in the contract for services. Forns,
synbol s, and ot her graphic aids for preparation of the
reproduci bl e (CADD) boring |logs are contained within the

geotechnical cell library of the A/E/C CADD St andards
Manual .  Chapter VIII - Draw ngs, gives additiona
gui dance.

3.9 Ceophysical Explorations

Ceophysi cal explorations are not prohibited but should not
be the main investigative technique and nust be correl ated
with drilling and sanpling.

3.10 Investigations along Proposed Uility Routes.

3.10.1 GCeneral. The primary purpose of investigations

al ong proposed utility routes is to delineate conmon (soil)
excavation fromrock excavation for contract bidding.

Vi sual | ogs prepared during excavations can provide
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considerable information. Sanples of the excavated soil or
rock can be obtained and submitted for classification
tests.

3.10.2 Equipnent. Conventional drilling equi prent nmay be
too costly and cunbersone to provide borings at sel ected

| ocations along routes of the proposed utilities. Less
expensi ve and nore adaptive equi pnent and net hods for
obt ai ni ng shal | ow excavations in soil and soft rock include
smal | | ocally avail abl e backhoes for the excavation of test
pits and small locally avail able bull dozers and trenching
machi nes for the excavation of shallow trenches. Power and
manual augers and posthol e diggers can be carried onto any
| ocation and can obtain sanples fromsnall shall ow borings.

3.11 End of Field Investigations.

3.11.1 GCeneral. At the close of field investigations and
related activities, the site will be restored to its
initial condition. Al boreholes, test pits, trenches, and
ot her excavations nust be backfill ed.

3.11.2 Soil Backfill. Boreholes or excavations nay be
backfilled with random soil from borehole cuttings or
excavation material, or froman offsite borrow source. The
quality of the backfill material nust be sufficient to
prevent water novenment or collapse. The soil backfil
shoul d be tanped to mnimze additional settlenent.

3.11.3 Gouting. To grout boreholes, the borehole should
be grouted by injection through a grout pipe inserted to

t he bottom of the borehole, which will displace the water
or drilling nmud and fill the borehole with a continuous
colum of grout. The grout should contain bentonite or
simlar swelling material to inhibit shrinkage and ensure a
good seal. A grout mxture of about 4 to 7 percent
bentonite and 93 to 96 percent Portland cenent is suitable
for sealing boreholes. Sand may be added to the grout as
filler if the proper m xing and punpi ng equi pnment is
avai |l abl e.

3.11.4 Concrete. Concrete may be used for backfilling
boreholes if a shrinkage inhibitor is added. Concrete
shoul d be placed in the bottom of the borehole by the
treme nmethod to prevent segregation of the m xture and to
ensure that water or drilling nmud is displaced and the
borehole is filled with a continuous colum of concrete.
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3.11.5 Special Considerations. Boreholes |ocated near
dans or | evees, and boreholes |located in areas of hazardous
pollutants or in environnentally sensitive areas require
speci al considerations for backfilling. For these
sensitive | ocations, special instructions will be provided
by the supervising District.

3.12 Disposition of Sanples.

3.12.1 Care and Handling of Samples. All sanples of soi
and rock shall be properly sealed and stored on the project
site until transport to the testing |aboratory. Speci al
provi sions are required during winter operations to prevent
the sanples fromfreezing. Undisturbed sanples shall be
transported in carriers in such nmanner as to prevent

di sturbance. Special cushioned racks are required to
transport unopened sanpl es from Deni son barrel and ot her
soil -coring sanplers and to transport Shel by-tube or other
thin-wal |l ed push sanples. These sanples nust be
transported vertically and with the top of the sanple up.
Undi st ur bed sanples for classification and i ndex tests nust
be sealed to preserve the natural noisture content. Upon
arrival at the testing | aboratory and after being | ogged in
to the |l aboratory records, all sanples will be stored in a
noi st roomuntil tinme for preparation prior to testing.

3.12.2 Disposition of Soil Sanples. Soil sanples may be
di scarded once the testing programfor which they were
taken is conplete. Soil sanples are not normally retained
for long periods of time because even the nost careful
sealing and storing procedures cannot prevent the physica
and chem cal changes that, in tinme, would invalidate any
subsequent test results. This does not pertain to soi
sanpl es taken for other than traditional geotechnical

pur poses; soil sanples taken for chem cal content for
environnental testing will require special considerations
and instructions fromthe supervising District.

3.12.3 Disposition of Rock Sanples. In general, rock
cores will be retained until the detailed | ogs,

phot ographs, and test data have been nade a matter of
per manent record.

4. LABORATORY TESTI NG

4.1 General Considerations.
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4.1.1 dassification. Laboratory testing determ nes index
val ues for identification and correlation by neans of
classification tests. Laboratory testing further defines

t he engi neering properties in paraneters usable for design
of foundations. The Unified Soil Cl assification System
based on identification of soils according to grain-size
distribution, plasticity characteristics, and grouping with
respect to behavior, will be used to classify soils in
connection with foundation and pavenent design. The

geol ogi cal classification of rock is conplex, and for nost
engi neering applications, a sinplified system of
classification, as presented in TM 5-818-1 (Ref erence
2.1.2), is adequate.

4.1.2 Qidance for Assigning Laboratory Tests. Qui dance
for assigning | aboratory tests for devel oping foundation
desi gn paraneters for buildings, other structures, and
pavenents is available in TM5-818-1, Soils and Ceol ogy
Procedures for Foundation Design of Buildings and O her
Structures (Except Hydraulic Structures), 21 Cct 1983.
(Reference 2.1.2).

4.1.3 Reference Standards. Procedural nethods for

| aboratory testing of geotechnical sanples shall be as
outlined in the specifications of the respective standard
of the Anerican Society for Testing and Materials (ASTM.
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4.2 Index and C assification Tests.
TEST REMARKS

WAt er cont ent Required for every sanple except
cl ean sands and gravels.

Atterberg limts Required for every stratum of
cohesive soil; always have
associ ated natural water content
of soil tested and conpute
[iquidity index.

Grain-size analysis Generally performed on sands and
gravels with occasional tests on
cohesive soils. Correlate with
Atterberg limts for cohesive
soils.

Sl aki ng test Performed on highly
preconsol i dated cl ays and cl ay
shal es where deep excavations are
to be made or foundations wll be
near - surface. Wt and Dry cycles
shoul d be used.

Penet r onet er Per f ormed on cohesive soils,
undi st ur bed sanpl es and i nt act
chunks of disturbed sanpl es.
Regard results with caution; use
mai nly for consistency
classification and as guide for
assi gni ng shear tests.

4.3 Engineering Property Tests - Soils.

4.3.1 Shear Strength.

4.3.1.1 Unconfined Conpression Tests. Unconfined
conpression tests are performed on sanpl es of cohesive
soils, cenented soils (i.e., cenent-stabilized soil), and
(soft) rock. The test specinen is usually cut directly
froma length of extruded sanple froma thin-walled sanpler
or froma core barrel. Although test results may indicate
a broad scatter, unconfined conpression tests are the nost
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comon | aboratory test to deternmine the strength of
cohesive soils.

4.3.1.2 Triaxial Conpression Tests. Triaxial conpression
tests are performed under three conditions of test specinen
drai nage. Tests corresponding to these drai nage conditions
are: unconsolidated-undrained triaxial (UU or Q tests in
whi ch the water content is kept constant during the test;
consol i dated-undrained triaxial (CU or R) tests in which
consolidation or swelling is allowed under initial stress
conditions, but the water content is kept constant during
application of shearing stresses; and consol i dat ed- drai ned
triaxial (CD or S) tests in which full consolidation or
swelling is permtted under the initial stress conditions
and al so for each increnent of |oading during shear. The
appropriate triaxial test should be selected to reflect the
vari ous prototype | oadi ng cases and drai nage condi ti ons.
Normal Iy, fine-grained soils are not subjected to
consol i dated-drained triaxial (CD or S) tests, but instead
are subjected to direct shear tests.

4.3.1.3 Direct Shear Tests. Direct shear tests are
performed on fine-grained soils instead of consolidated-
drained triaxial (CD or S) tests. The value fromthe
direct shear test is set as the angle of internal friction
and the cohesion intercept is assuned to be zero.

4.3.1.4 Selection of Design Shear Strengths. Were the
results fromshear tests on undi sturbed foundation soils
and conpacted soils do not show a significant drop in shear
or deviator stresses after peak stresses are reached, the
desi gn shear strength can be chosen as the peak shear
stress in direct shear tests, the peak deviator stress, or
the deviator stress at 15 percent strain where the shear
resistance increases with strain. For each soil |ayer,
desi gn shear strengths should be sel ected such that two-
thirds of the test values exceed the assigned design

val ues.

4.3.2 Consolidation and Swell. The paraneters required to
performsettl enent and rebound anal yses are obtained from
consolidation tests on highly conpressible clays or on
conpressi ble soils subjected to high stresses. The
sequence and magni tude of test | oadi ng shoul d approxi mate
the various | oading cases for which settlenent and rebound
anal yses are to be perfornmed. For expansive soils, the
standard consolidation test or a nodification of this test
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may be used to estinate both settlenent and swell.
Consol i doneter swell tests tend to predict mninmal |evels
of heave. Soil suction tests can be used to estinmate
swell, but tend to overesti mate heave conpared to field
observati ons.

4.3.3 Conpaction Tests.

4.3.3.1 Cohesive Soils. The nodified Proctor conpaction
test (ASTM D 1557) will be the | aboratory test to eval uate
t he conpaction characteristics of cohesive borrow materi al
or cohesive material fromrequired excavations to be used
as borrow. Traditionally, the nodified Proctor conpaction
test has been used in mlitary construction to correlate
the relative conpaction of fills and backfills for site
gradi ng, structural backfill, and pavenent subgrades and
bases.

4.3.3.2 Cohesionless Soils. The nodified Proctor
conpaction test (ASTM D 1557) will be the | aboratory test
to evaluate the conpaction characteristics of cohesionless
borrow materi al or cohesionless material fromrequired
excavations to be used as borrow. The relative density
tests for cohesionless soils (ASTM D 4253 and ASTM D 4254)
have fallen into disfavor because of the inability to
consi stently reproduce the mnimumdensity (ASTM D 4254).

4.4 Engineering Property Tests - Rock.

4.4.1 Unconfined Conpression Test. For building
foundati on eval uati on, the unconfined, uniaxial conpression
test is performed primarily to provide the unconfined
conpressive strength of a rock sanple. The unconfined
conpressive strength can be used to provide allowabl e
bearing capacity and to provide rippability for excavati on.

4.4.2 Shales and Moi sture-Sensitive Rocks.

4.4.2.1 GCeneral. Mdst noisture-sensitive rocks are
sedinentary in origin or are their netanorphic equival ents.
These rocks range from undurated clays to conpaction

shal es, poorly to noderately cenmented sandstones, and the
earthy rock types such as marl. As these rocks have soil-
i ke characteristics, the index properties of these rocks
shoul d be determ ned prior to nore conprehensive testing.
The results of the index testing will usually indicate the
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engi neering sensitivity of the rocks, and should be used as
a guide to further testing.

4.4.2.2 Triaxial and Direct Shear Tests. Mst triaxia
and direct shear tests conducted on hard, brittle rock
sanpl es are of the undrained type. For hard, brittle rock,
pore pressures do not play a dom nant role, and strength
values are in ternms of total stress. However, as softer
rock types are encountered with correspondi ngly higher
absorption values (e.g., greater than 5 percent), the role
of pore pressure buildup during the rock shearing process
begins to becone nore inportant. The sane condition is
true for many clay shales and other simlar weak and

weat hered rock types. For noisture-sensitive rocks, soi
property tests should be used when possible. Critical pore
pressures that may substantially reduce the net rock
strength can be nonitored throughout the entire testing
cycle.

4.4.2.3 Test Data Interpretation. Laboratory test data on
shal es and noi sture-sensitive rocks should be interpreted
wi th caution. The laboratory undrained strength of intact
specinens is rarely representative of in-place field shear
strengths. Frequently, shales, clay shales, and highly
overconsolidated clays are reduced to their residual shear
strength with m nor displacenments. The geotechnical
explorations, |aboratory testing, and review of field
experiences nust establish whether residual or higher shear
strengths are appropriate for design. Results of

| aboratory tests should be confirnmed by anal ysis of the
field behavior of the material fromprior construction
experience in the area, analysis of existing slopes or
structures, and correlation with simlar geologic
formations at sites where the field performance i s known.

5.  FOUNDATI ON DESI GN ANALYSI S
5.1 Engi neering Eval uation.

5.1.1 Bearing Capacity Anal ysis.

Ref erence 2.2.4, EM 1110-1- 1905, Bearing Capacity of Soils

5.1.1.1 Ceneral. The shearing strength of soil, s,, Iis a
function of cohesion, c, of the soil, the angle of interna
friction, f, and confining pressure, p. Estimation of the
shearing strength is usually as: sy, =c¢ + p tan f. For
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cohesi onl ess soils and for cohesive soils in long-term

anal yses, neither of which are affected by pore pressures,
the effective angle of internal friction, f', should be used
(effective stress). For cohesive soils in short-term

anal yses, which are affected by pore pressures, the angle

of internal friction, f, should be used (total stress).

5.1.1.2 Prelimnary Analyses. For cohesionl ess soils,
estimate f' from standard penetration tests (N val ues) or
cone penetration resistance. For cohesive soils and for
short-termanal ysis, estimate s, fromstandard penetration
tests. For cohesive soils and | ong-term | oading, estimte
f' fromcorrelation with index properties for normally
consol i dated soils.

5.1.1.3 Detailed Design Anal yses. For cohesionless soils,
estimate f' from standard penetration tests (N values) or
cone penetration resistance. For cohesive soils and for
short-termanal ysis, determne s, from unconsol i dat ed-
undrained (UU or Q triaxial tests on undi sturbed sanples
with confining pressure, sz equal to overburden pressure.
For long-termanalysis, obtain f' fromdrained direct shear
tests on undisturbed sanples. For transient |oadings after
consolidation obtain f and ¢ paranmeters from consol i dat ed-
undrained (CU or R) triaxial tests with pore pressure
measur ement s on undi sturbed sanpl es.

5.1.1.4 day-Shale. The allowable bearing capacity of
clay-shal e and other soft, noisture-sensitive rock should
be devel oped using the sane procedures as for cohesive
soils.

5.1.1.5 Factors of Safety. Factors of safety for design
of structures on soils depend on the extent and detail of
subsurface information. Typi cal factors of safety for
design are presented in Table X I1-1.

TABLE XI11-1 Typical Factors of Safety

Structure ES
Publ i ¢ buil di ngs 3.5

Li ght industrial building 3.5
Apartnents, offices 3
War ehouses (superflat floors) >3
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War ehouses (typical) 2.5

Footi ngs 3
Mat s >3
Deep foundati ons

Wth | oad tests 2
Driven piles (dynam c anal ysis) 2.5
Wthout |oad tests 3
Mul til ayer soils 4
Groups 3
Retai ning wal | s 3
Tenporary braced excavati on >2

5.1.1.6 Rock. The allowable bearing capacity of hard,
massi ve rock shoul d be devel oped fromthe results of
unconfined conpression tests on core sanples. For
estimating bearing capacity of the rock, a factor of safety
of at least 10 is traditionally used.

5.1.2 Settlenent or Consolidation.

Ref erence 2.2.3, EM 1110-1-1904, Settlenent Analysis

5.1.2.1 Standard Anal yses. For cohesionless soils, use
design charts relating Standard Penetration Test (SPT)
results or cone resistance with soil pressure and
settlenent. For cohesive soils, estimte the virgin
conpression index, C, fromlab test data for the liquid
[imt, LL, natural water content, W, and initial void ratio
€o.

5.1.2.2 Detailed Anal yses. For cohesionless soils, use
the Schmertmann Approxi mation nmethod wth Standard
Penetration Test (SPT) results or cone resistance. For
cohesive soils, devel op consolidation paraneters fromthe
results of consolidation tests on sel ected sanpl es.

5.1.3 Slope Stability.

Ref erence 2.2.9, EM 1110-2-1902, Stability of Earth and
Rock-fill Danms, 1 Apr 1970, reference 2.5.1, Design of
Mechanically Stabilized Earth Walls and Rei nforced Sl opes.

5.1.3.1 Ceneral. Stability Analyses are required on
excavation slopes and enbanknent slopes. Guidance in this
segnent is for slopes in the soils routinely encountered
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wi thin Southwestern Division. Slopes in soils that present
speci al problens, such as stiff-fissured clays and shal es,
hydraulic fills, dredged material, and |oess, and speci al

| oadi ng conditions, such as earthquakes, are outside of the
scope of this guidance.

5.1.3.2 Cohesionless Slopes on Firm Soil or Rock. The
stability of slopes consisting of cohesionless soils
depends on the angle of internal friction, f, of the soil,
the sl ope angle, the unit weight of the soil, and pore
pressures. Slope failure nornmally occurs by surface
raveling or shallow sliding. Where consequences of failure
may be inportant, required slopes can be determ ned using
sinple infinite slope analysis. Values of f' for stability
anal yses are determned froml aboratory tests or estimted
fromthe density of the sand. Correlation with SPT val ues
can provi de reasonable strength values. Values of f = 25
degrees for | oose sands and f = 35 degrees for dense sands
are conservative for nost cases of static loading. |If

hi gher val ues are used these higher val ues should be
justified by the results fromR or S tests. Pore pressure
due to seepage reduces slope stability, but static water
pressure, with the sane water |evel inside and outside the
sl ope, has no effect. Benches, paved ditches, and planting
on slopes can be used to reduce runoff velocities and to
retard erosion. Saturated slopes in cohesionless soils my
be susceptible to liquefaction and fl ow slides during

eart hquakes, while dry slopes are subject to settlenent and
ravel i ng.

5.1.3.3 Cohesive Slopes Resting on Firm Soil or Rock. The
stability of slopes consisting of cohesive soils depends on
the strength of soil, the unit weight of the soil, the

sl ope height, the slope angle, and pore pressures. Failure
usual Iy occurs by sliding on a deep surface tangent to the
top of firmmaterials. For relatively high slopes that
drain slowy, it nay be necessary to anal yze the stability
for three imting conditions.

5.1.3.3.1 Short-Term or End-of-Construction Condition.

Anal yze this condition using total stress nmethods, with
shear strengths determ ned from unconsol i dat ed- undrai ned
(UU or Q tests on undisturbed sanples. Shear strengths
from unconfined conpression tests nmay be used but generally
may show nore scatter. This condition is often the only
one analyzed for stability of excavated slopes. The
possibility of progressive failure or |large creep
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deformati ons exists for safety factors | ess than about 1.25
to 1.50.

5.1.3.3.2 Long-TermCondition. If the excavation is open
for several nonths or years, it may be necessary to anal yze
this condition using effective stress nethods, with
strength paraneters determ ned from consol i dat ed-undrai ned
(CU or R tests or consolidated-drained (CD or S) tests on
undi sturbed sanples. Pore pressures are governed by
seepage conditions and can be determ ned using flow nets or
ot her types of seepage analysis. Both internal pore
pressures and external water pressures should be included
in the anal ysis.

5.1.3.3.3 Sudden Drawdown Condition. Analyze this
condition using total stress nethods, with shear strengths
measured in R and S tests. Shear strength shall be based
on the mninmum of the conbined R and S envel opes. This
case is not normally encountered in excavation sl ope
stability.

5.1.3.4 Effect of Soft Foundation Strata. The critical
failure mechanismis usually sliding on a deep surface
tangent to the top of an underlying firmlayer. Short-term
stability of an enbanknment over soft foundation strata is
usual ly nore critical than long-termstability. The
strength of soft clay foundation strata should be expressed
interns of total stresses and determ ned using
unconsol i dat ed-undrai ned (UU or QQ tests on undi sturbed
speci nmens.

5.1.3.5 Methods of Stability Analysis. For sinple slopes
of excavations or enbanknments, the use of slope stability
charts will provide adequate estimates of factors of
safety. For conpl ex slope geonetry and conpl ex |ayering of
materials, the use of limt-equilibriumnethods or finite
el ement net hods are required.

5.1.4 Mechanically Stabilized Slopes. See guidance in EC
1110- 2- 311, Design of Mechanically Stabilized Earth Walls
and Reinforced Sl opes for design of nechanically stabilized
sl opes.

5.1.5 Dewatering and G oundwater Control. The evaluation
and design of dewatering and groundwater control shoul d be
based on appropriate references and gui dance in techni cal
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literature, field investigations, punp tests and seepage
anal ysis as are appropriate.

5.2 Sel ection of Reconmmended Foundation Type.

5.2.1 Ceneral Considerations. Selection of an appropriate
foundati on depends upon the function of the structure, soi
and groundwat er conditions, construction schedul es,
construction econony, and other factors. Prelimnary

i nformati on concerning the purpose of the structure, | oads,
and subsurface conditions can be used to eval uate
alternative types of foundations. Estimtes of the total
and differential foundation novenents shoul d be devel oped
and their effect on the proposed structure should be
eval uat ed.

5.2.2 Spread Footings.

5.2.2.1 Adequate Depth of Footings. The footing should be
pl aced bel ow the frost |ine because of volume changes that

occur during freezing and thaw ng, and al so bel ow the depth
wher e seasonal vol une changes occur. The m ni nrum depth

bel ow whi ch seasonal vol unme changes do not occur is usually
1.2 neters (4 feet), but varies with location. On sloping

ground, the footings should be placed at a depth such that

they will not be affected by possible erosion.

5.2.2.2 Allowable Bearing Capacity. The allowabl e bearing
capacity should be estimated fromthe strength of the
foundation material and the appropriate factor of safety
(Table XII1-1). In sonme instances, the allowabl e bearing
capacity will be governed by the allowable settlenent.

5.2.2.3 Settlenent of Footings on Cohesive Soils. |If the
settlement is expected to occur in strata beneath the
footings to a depth equal to the distance between the
footings, a settlenment analysis should be made assumi ng the
footings are independent of each other. Conpute
settlenments for the maxi num bearing pressure and for | esser
values. |If significant settlements can occur in strata
bel ow a depth equal to the distance between footings, the
settl enent anal ysis should consider all footings to
determ ne the settlenent at selected footings. Depending
on the nature of subsurface conditions, it may or may not
be possible to proportion footings to equalize settl enents.
The possibility of proportioning footing areas can be
determ ned only on the basis of successive settl enent
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analyses. |If the differential settlenents between footings
are excessive, change the | ayout of the footings, use a nmat
foundation, or use piles or drilled piers. |If foundation
soils are nonuni form horizontally, the settlenent anal ysis
shoul d be nade for the | argest footing, assuming that it

wi |l be founded on the nost unfavorable soils disclosed by
the field investigations, and for the snallest adjacent
footing. The results of these settlenent anal yses should
be presented in charts, which relate settlenent, footing

Si ze, bearing pressures, and columm | oads. Proper footing
sizes can readily be determ ned from such charts when the
al l owabl e settlement is known. After a footing size has
been sel ected, conpute the factor of safety with respect to
bearing capacity for dead | oad plus maxi numlive | oad.

5.2.2.4 Settlenment of Footings on Cohesionless Soils. The
settlenment of footings on cohesionless soils is generally
small and will take place nostly during construction.

Consi deration should be given to the potential for
saturation of the cohesionless foundation soils at sone
future tinme. Saturation of cohesionless foundation soils
wll cause, at that tine, additional settlenment that wll
be in excess of the initial settlenent.

5.2.3 Drilled Piers.

5.2.3.1 Bearing Depth. Drilled piers nust be founded on
firm relatively inconpressible material. This materi al
varies dramatically within Southwestern D vision.

Sel ection of the bearing depth should be based on the
results of field investigations and |lab testing and from

i nvestigation and eval uation of the performance of existing
structures founded on drilled piers. Oten, the shall ow
bearing depth of drilled piers and their exaggerated bells
requi re bearing capacity analysis as spread footings.
These shallow drilled piers are actually spread footings
constructed in auger holes rather than wooden for mwork.
Speci al considerations are required to establish the
bearing depth of drilled piers in areas of expansive
foundation soils.

5.2.3.2 Allowable Bearing Capacity. The all owabl e end
bearing capacity should be estinmated fromthe strength of

t he foundation material at the bearing depth, and the
appropriate factor of safety (Table XII11-1). The all owable
shaft resistance should be estimated if the foundation
material along the pier shaft will provide a continuous
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resistance to the pier load. |If the foundation materi al

al ong the pier shaft is conpressible, an additional | oad
shoul d be expected on the pier as that foundation materi al
consolidates. Oten the pier depth is sufficiently shallow
relative to the pier wwdth that the analysis should be as
for a spread footing; the bearing capacity factor, N, may
be | ess than 9.

5.2.3.3 Expansive Foundation Soils. |In areas of expansive
foundation soils, drilled piers nust bear on strata bel ow
the depth of the active zone and on firm relatively

i nconpressible materials that have relatively stable

noi sture contents. The depth of this active zone in
central and north Texas and in central OCklahoma is as nuch
as 15 feet. The depth can be estimted |locally by
observing the relationship of noisture content to plastic
limt of the foundation soils. Conversely, the selected
beari ng depth can be too great in areas of expansive
foundation soils, particularly in areas of deep, soft clay-
shal es such as the San Antonio Area and western Ckl ahomna.
At depth, these expansive clay-shales are noisture-
deficient. Drilled piers at great depths provide a conduit
for noisture into the deep cl ay-shal e and heave of the
drilled piers can be expected. In San Antoni o, the bearing
depth of drilled piers is usually to a dense basal gravel

| ayer immedi ately overlying the clay-shale. The potenti al
uplift force due to shaft adhesion fromthe expansive soils
in the active zone should be conputed and provi ded for
foundati on design. Recommendations should al so be provided
on anchoring the drilled piers by socketing into underlying
rock or by pier weight and supported | oading. Structurally
the pier shaft nust have enough reinforcing steel to resist
the potential tension that may come fromthe expansive
soils in the active zone. Either the m nimumshaft tension
steel area required or the nmaxi mum potential heave fromthe
expansi ve soils should be provided for foundation design.

5.2.3.4 Structurally Supported Floors. Buildings in areas
of expansive foundation soils and on drilled piers should
have supported structural slabs for interior floors. The
structural slab may be a cast-in-place slab on carton
forms. Grade beans between drilled piers should al so be
constructed on carton forns to provide voids bel ow t he
grade beans. Precast planks/tees and bar joists can be
used to support the floor slab. Precast planks/tees can be
used with or without a crawl space, but bar joists nust
have a crawl space for ventilation to prevent corrosion of
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the steel bar joists. However, in areas of expansive
foundation soils, a crawl space would be required to
provi de space for heave of the active zone. |If
appropriate, these itens should be addressed in the
geot echni cal report (Foundation Design Anal ysis).

5.2.3.5 Construction Considerations. Speci al

consi derations should be provided for anticipated
situations which could devel op during construction: use of
casing, trem e placenent of concrete, inspection of pier,
obstacl es to underreani ng, and increase in reinforcing
steel to conpensate for heave.

5.2.4 Pile Foundations. Bearing piles are deep
foundations used to transmt foundation |oads to rock or
soi|l layers having adequate bearing capacity to support the
structure and to preclude settlement resulting from
consol i dation of soil above these |ayers. \Wen the bearing
strata are bel ow t he groundwater table, and when of f-shore
structures are being built, piles nay be the nost

econoni cal type of deep foundati on avail abl e because they
do not require dewatering of the site. Piles also may be
used to conpact cohesionless soils and to serve as
anchorages against |ateral thrust and vertical uplift. The
sel ection, design, and placenent of pile foundations are
presented in detail in EM 1110-2-2906, Design of Pile
Foundati ons (reference 2.3.15).

5.2.5 Ribbed wat Slabs. R bbed mat slabs have been used
extensively to provide a cost-effective foundation for a
vari ety of structural and architectural systens. Wile
conpetent structural performance has been achi eved, nany

ri bbed mat projects have experienced significant cosnetic
cracking of floor slabs. This is typically due to

vol unetric shrinkage of slabs with large | ateral dinensions
and restraint created by the stiffening beans during curing
of the concrete. (see the structural chapter of this AEIM
for a description of design neasures to control shrinkage
cracking.) The selection of the foundation type should

i ncl ude aesthetic considerations. |In general, ribbed mat

sl abs should not be the preferred foundation systemfor
sites with | ow or non-expansive soils, or buildings with
exposed concrete floors where noticeabl e shrinkage cracking
wi |l be objectionable. A ribbed mat slab is often the nost
econoni cal foundation for sites with expansive soils
However, if the building has exposed concrete floors, a

ri bbed mat sl ab nmay not be appropriate because of the
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potential for visible cracking in the floor.

Adm ni stration and barracks buildings typically have carpet
or vinyl covering on the floor and the tight shrinkage
cracks typically do not result in aesthetic or structural
problenms. In tactical naintenance shops, warehouses, fire
stations, and other sim/lar buildings, ribbed mat sl abs may
be an accept abl e design choice, even if the slabs contain a
limted amount of visible, tight cracks on the exposed
concrete floors. Detail ed guidance has been devel oped and
publ i shed for the devel opnent and presentation of

geot echni cal paraneters for design of ribbed mat sl abs.
That detail ed guidance is presented in SWD Engi neer
Technical Letter dated 16 April 1987, Criteria for

Devel opi ng CGeot echni cal Design Paraneter for CESW Ri bbed
Mat Desi gn Met hodol ogy. Access to this ETL nay not be

uni versal so the ETL has been incorporated into this AEIM
as Section 5.3, bel ow

5.3 Geotechnical Paraneters for Ri bbed Mat Foundati ons.

5.3.1 Soil-Structure Interaction Mbodes. Two heave-i nduced
def ormati on conditions appropriate for ribbed mat sl ab
structural analysis is center lift and edge lift.

5.3.1.1 Center Lift. Center lift refers to domng of the
foundation in the interior area of a slab-on-grade with
heave differential to the perineter area as depicted in
Figure 1. This nmay be caused either by drying of the
expansi ve subgrade around the perinmeter beam or by wetting
of the expansive subgrade in the interior. Loss of support
al ong perineter and first interior transverse stiffener
beans results if the nagnitude of center-lift heave is

| arge enough and the beans are sufficiently rigid to
cantilever fromthe supported interior region.

5.3.1.2 Edge Lift. Edge lift involves nore conplex soil-
structure interactions than does center |lift. In edge
lift, the structure is supported by heaving subgrade at the
perinmeter and in the relatively noisture-stable interior.
Loss of support devel ops when the edge-lift deformation is
| ar ge enough and the spanning beamis sufficiently rigid.
Edge lift is depicted in Figure 2.

5.3.1.3 Analyses. Soil-structure interaction within the
interior-supported region is reasonably represented as a
beam on non-Ilinear subgrade. Soil-structure interaction at
the perineter is nore conplex because the soil deflects
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under the structural |oad as a bean on non-1linear subgrade,
but also the swelling soil either |oads and/or deflects the
beam upward. To further conplicate matters, the amount of
edge-lift heave and the soil-beaminterface pressure are
interrel ated and uni que for each specific site. Structural
anal yses are particularly sensitive to edge-lift paraneters
(edge-lift heave magnitude and limting beamsoil interface
pressure). For exanple, |arge values for these may cause
the solution to either fail to converge, or indicate that

t he beam nust be very deep and/or very heavily reinforced.
Anal yses of site conditions may sonetines dictate nassive,
very rigid stiffener beanms, which are not generally
necessary. Estimates of edge-lift heave of |ess than 25 mm
to 40 mm (1.0 to 1.5 inches) during design analysis produce
reasonabl e and constructi bl e beans.

5.3.2 Center Lift Paraneters for Structural Design

5.3.2.1 Ceneral. Center lift paranmeters to be provided in
t he foundation design analysis include (1) nodul us of
subgrade reaction (Kj), (2) design allowable bearing for
beams (Qa1), (3) magnitude of center lift (Yww),and (4)

| oss of support distance around the perinmeter (Lm).

5.3.2.2 Mdulus of Subgrade Reaction. The nodul us of
subgrade reaction should be taken as K; = 200 pci for beans
up to 12 inches wi de and bearing on conpacted, nonexpansive
fills consisting of gravel, crushed rock, or |inestone
screenings, or on cenent-stabilized materials if these
materials extend significantly (D > 3B) below the stiffener
beam of width B. The foundation design analysis should
direct that K; values be factored to account for width
effects such that Keesau = Ki/ B, where B is the effective
beamwi dth in feet for soil-structure interaction. Note
that the resultant effective beamw dth may i nclude a
significant wdth of the slab and is therefore
significantly greater than actual beamw dth. Structura
design calculations are not sensitive to variations in K
val ues.

5.3.2.3 Design Allowable Bearing. A design allowable
bearing value (ga1) has historically been assigned for
sizing of stiffener beans, perineter beans, and enl arged
beam i ntersecti ons beneath colunms. Bearing val ues
typically consider the beamto be a continuous strip
footing or the beamintersection to be a spot footing and
carrying either line or concentrated | oads, respectively.
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The al | owabl e bearing value is typically devel oped based on
t he average strength of engineered fill at shallow depth
with a factor of safety of not less than 3.0. Design | oads
typically include full dead |oad plus one-half |ive | oad.
The purpose in sizing the beans and beamintersections for
this design allowable is to provide uniform contact
pressures at the beamsoil interface therefore Iimting
differential settlenent. The assunptions of mninmal |oad
sharing between the slab and beans, anple safety factor on
the fill strength, and m ni num beam wi dt hs specified in
Chapter IV (Structural) of this AEIMconbine to limt the
nmobi li zed soil strains to low levels. This leads to very
smal|l structurally induced deflections given uniform

nom nal fill depths. Actual values assigned for design
bearing capacities have sel dom exceeded gy = 95 kPa (2.0
KSF) al t hough values as high as 145 kPa (3.0 KSF) have been
assigned in limted cases where required and justifiable.
Sel dom are there structural requirements for |arger

al | owabl e beari ng val ues since specified m ni mum beam

wi dt hs generally govern

5.3.2.4 WMagnitude of Center Lift. The nmagnitude of center
lift heave potential (Yuww) given in the foundation design
anal ysis should be the residual heave potential at the
site. The value of Yyo should include effects due to
subgrade renoval and repl acenent, any effects due to fill
above origi nal subgrade, and the weight of the proposed
structure. WMaxi num design value for center-lift potenti al
shoul d not exceed 40 mm (1.5 inches). Were attainable
wi t h reasonabl e renoval /repl acement depths < 1 nmeter (36
inches), Yy should be limted to not nore than 25 nm (1.0
inch), whichis well within the "tol erable" deformation
range of nost structures. The m nimumrenove/replace depth
shoul d be taken to the bottom el evation of the ribbed mat
sl ab beans. The heave potential is determned by three
soil paranmeters: the coefficient of swell (&), depth of
active zone (Xa), and expansi on pressure (Pep).

5.3.2.4.1 Coefficient of Swell. Caution should be used in
sel ecting coefficient of swell (&) values for heave

anal yses since swell pressure test results significantly
underestimate (G) values conpared to control |l ed expansi on-
consol i dati on-rebound tests. Additionally, both test

nmet hods tend to give low (Cs) val ues since nost rebound tine
curves are termnated well before primary swell is
conpl et ed.
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5.3.2.4.2 Depth of Active Zone. An appropriate design
val ue of the depth of the active zone (Xy) typically lies
bet ween the present depth to the stable relative noisture
content (estinmated by observing the relationship of

noi sture content to the plastic limt) and the maxi num
dept h observed, such as the maxi nrum depth of weat hering.
Typical (X3) values for the central and north Texas regions
and for the central klahoma regi on appear to vary from
about 3 to 4.5 neters (10 to 15 feet). These val ues have
been estimated for regressi on heave anal yses for distressed
structures and for depth of npisture variation versus
approximate return/duration interval studies. Values
smaller than 4.25 neters (14 feet) may be applicable in
specific cases such as where the active zone is the

di stance between the structural foundation elenent or slab
on grade and a perched water table, a condition common in
these regions. Center lift analyses should consider
"saturated" conditions to a depth of X. |If a nom nal
remove/ repl ace depth and saturated subgrade assunptions

i ndi cate unreasonabl e resi dual heave potential, consider

i ncreasing the depth of renove/replace and/ or recomendi ng
a nore defensive design to prevent saturation of the

subgr ade.

5.3.2.4.3 Expansion Pressure. Expansion pressures shoul d
be devel oped versus depth using small depth intervals.
These shoul d be devel oped from |l aboratory data for the
site. Additionally, these data may be suppl enent ed usi ng
proper correlations with nearby, and preferably adjacent,
sites.

5.3.2.5 Edge Mdisture Variation D stance. The edge

noi sture variation distance (Lwy) may control the design of
the interior stiffener beans that are adjacent to the
perimeter. The maxi mum nonents and shear are induced in

t he transverse beans when these el enents cantilever free of
foundation support fromthe interior supported region to
the outside of the perineter beam The | ength of
cantilever is largely controlled by the value of Lyo. This
concept was adopted from Post-Tensioning Institute (PTI)
guidelines, originally developed for lightly |oaded
flexible mats. Standard practice in the San Antonio area
has been to assign upper or near upper bound values from
the Thornthwaite Misture Index (TM) for design limt Lwo
val ues. The Thornthwaite Misture Index for Southwestern
Division is presented on Figure 3. The Thornthwaite

Moi sture Index (TM) versus Edge Misture Variation
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Di stance (Lwo) is presented as Figure 4. The actual edge
nmoi sture variation distance is noderated by relatively deep
peri meter beans which act as physical barriers and by the
non- expansive fill which tends to make changes in noisture
content (and therefore any resultant heave or shrinkage)
nore uni formand provide a surcharge effect as well. The
very short return interval of edge noisture variation
events presented in TM, and reported by sonme sources to
range from1l to 2 years, may not provi de an adequate
estimate of the return interval for project design. The
typi cal project design life exceeds 20 to 30 years, and may
wel | exceed 50 years. Estinated edge noisture variation
val ues considering a 100 percent probability of
experiencing a 20 to 30-year return interval event may wel |
be twice typical TM values. Based on a subjective

conmbi nation of all factors, it is suggested that Ly be
taken as the edge noisture variation distance determ ned
using Figures 3 and 4. These val ues should be nodified,
either up or down, based on site specific geotechnical

i nvestigations and engi neeri ng judgnent.

5.3.3 Edge Lift Paraneters for Structural Design.

5.3.3.1 GCeneral. Edge lift paraneters to be provided in
t he foundation design analysis include (1) nodul us of
subgrade reaction (Kji), (2) magnitude of edge lift heave
(Yve), (3) limting soil-beaminterface pressure (Psy for
that portion of the beam being acted on by the heaving
subgrade, and (4) a value for edge noisture variation

di stance (Lwel).

5.3.3.2 Mdulus of Subgrade Reaction. Values of nodul us
of subgrade reaction given for center lift are considered
appropriate for edge lift.

5.3.3.3 Soil-BeamInterface Pressure and Magni tude of Edge
Lift. The limting soil-beaminterface pressure (Psy and
magni tude of edge |ift potential (Yw) are related, and the
anal ysis for solution determ nes both sinultaneously. As
edge |ift devel ops and | oss of support occurs between the
perinmeter and interior regions, the heaving soil may well
exert a pressure on the stiffener beanms well in excess of
typi cal design interface pressures (qai1). As the soi
colum swells and lifts the overlying beam the soil-beam
contact area increases toward the interior region to
accomodate the greater structural reaction. The soil-
structure interaction in the edge |lift region can be
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visual i zed as a three-conponent system (1) a structura

el ement (a beamor mat strip), (2) an el enent of
nonexpansive fill beneath the structural elenent plus that
pi ece of the expansive subgrade restrai ned agai nst heave by
the weight of the overlying fill, and (3) the heaving
colum of soil to a depth of X, beneath the bottom of the
nonexpansive fill blanket (Figure 5). The | oad-deformation
relationship of element 1 interacting with elenment 2 can be
represented by a P-Y curve as shown in Figure 6. The | oad-
deformation relationship of element 3 interacts with
elements 1 and 2 in the colum inmedi ately bel ow t he beam
as shown on Figure 7. The plot consists of the net heave
potential of the swelling soil colum versus those forces
resisting the tendency to swell, taken at the base of the
structural beam These rel ationshi ps can be added

al gebraically to produce a conposite p-y curve that can be
easily utilized by available soil-structure interaction
prograns for structural analysis. Since such analysis is
Wi thin the purview of the structural engineer, the

geot echni cal engi neer need only furnish the pressure heave
relationship in useable formin the foundati on design
analysis. This information should be provided in a

tabul ated format giving coordinates for at |east three
points. These m ninmumthree points should be the Psy, and
Yver coordinates for (1) pressure equal to Pyt, (2) pressure
equal to Py, and (3) pressure equal to zero.

5.3.3.4 Edge Mdisture Variation Distance. Edge noisture
vari ation distance (Lw) for edge lift analysis may be
taken fromthe TM chart given in Figure 8. The TM val ues
represent approxi mate environnentally induced events. As a
result, upper bound val ues should be sel ected for design.

It is recomended, however, that average val ues be used for
all SWD projects. Additionally, recommendati ons should be
made in the foundation design analysis to linmt the
potential for devel oping "hot spots" due to |long term
sources of free water around the building perineter.

5.3.3.5 Excepted Structures. The analysis of certain
structure-site situations may warrant deleting edge-lift
anal yses:

*  Pre-engineered netal building without interior
masonry walls or heavy interior dead or permanent
live | oads.
* Structures in which defensive design efforts have been
i ncor porated and reasonabl e confi dence exists that these
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wi Il be constructed and mai ntai ned as intended.
* Structures in which mnor architectural distress (such
as

cracking of masonry walls, plaster walls, tiled
sur faces)

Is not |ikely to cause undue user concern or raise

mai nt enance requirenents significantly.

5.3.3.6 Structural Design of Ri bbed Mat Sl abs. Cui dance
on use of GCeotechnical parameters for structural design of
the ribbed mat slab is in Chapter IV, Structural.

6. PAVEMENT DESI GN ANALYSI S
6.1 Airfields and Heliports.

Mlitary transportation systens designs for all airfields,
railroads, ports, and special vehicle guideways and
roadways will be perforned through the Transportation
Systens Mandatory Center of Expertise. Design criteria and
special instructions will be provided by TSMCX

6.2 Roads, Streets, and Open Storage Areas.

6.2.1 Design. The design of roads, streets, and open
storage areas will be in accordance with the applicable
techni cal manual s or special instructions. New concepts
and materials, such as roller-conpacted concrete, paving

bl ocks, and asphalt additives, are encouraged when the
benefits have been docunented and cost reductions can be
shown. New concepts and materials should be applied only
after a thorough review and approval by HQUSACE ( CEMP-E)
Roads and streets nust be approached as individual

probl ems. The pavenent design will be based on the maxi mum
| oads and traffic anticipated for each individual segment
or general use, or both, in the road and street system In
addition to pneumatic-tired vehicles, sone roads and
streets will be required to sustain traffic of half- or
full -track vehicles having variable weights. Flexible
pavenents for roads and streets for tracked vehicles w |
be based on current criteria for high-pressure tires. The
design of rigid pavenents will require particular attention
to joint types and spacing, and reinforcenent due to a
variety of conditions.

6.2.2 Conputer Aided Design. Software for conputer aided
desi gn has been devel oped by WAt erways Experinment Station.
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The software is based on the guidance given in TM 5-822-5,
Pavenent Design for Roads, Streets, Wal ks, and O her Open
Storage Areas (reference 2.1.6).

6.2.3 Type of Pavenent. The type of pavenent to be
considered for vehicular traffic will be determ ned by the
i ntended use and by the initial and maintenance costs.

Ri gid pavenents are required in certain critical areas

i ncluding: (1) aprons adjacent to mai ntenance shops; (2)
fueling aprons; (3) maintenance areas; (4) open storage
areas using heavy duty |oaders; (5) tracked vehicle parking
and turning areas; and (6) wash racks.

6.2.4 Curbs and Gutters. Curbs and gutters, when
required, will be of Portland cenent concrete.

6.3 Parking Areas.

6.3.1 Nonorgani zational Vehicles. Pavenent design will be
based on the maxi nrum | oads antici pated for each area, but
in no case will pavenents be designed for less than a
1,814. 4-kg (4, 000-pound) wheel |oad and 275 kPa (40 psi)
tire pressure, or Design Index 1 from TM 5-822-5 (reference
2.1.6).

6.3.2 Oganizational Vehicles. Parking lots for

organi zati onal vehicles nust be approached as individua
desi gn problens. Parking for cars and |ight trucks should
be sim lar to nonorgani zational parking. Heavy trucks,

speci al i zed vehicles, and tanks will require speci al
designs. Al organizational vehicle parking will be rigid
pavenent. If identified in the project DD Form 1391 by

usi ng service, paved areas for organizational vehicles wll
be designed for the heaviest vehicle at the installation.

6.4 Soil Stabilization.

Stabilization of subgrade soils nay be required to provide
an adequate pavenent structure. Quidance for soi
stabilization is provided in TM 5-822-14, Soi
Stabilization for Pavenents (reference 2.1.13).

6.5 Review by TSMCX.

Unl ess specifically requested, mlitary transportation
systens designs for roads, streets, organizational vehicle
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parking, and all facilities directly in support of
transportation vehicles will not be reviewed by the TSMCX

7. REPORT OF SUBSURFACE AND DESI GN | NVESTI GATI ONS.

Wthin the Corps of Engineers, the geotechnical report for
structural foundations is referred to as the Foundation
Desi gn Anal ysis and the geotechnical report for paving is
referred to as the Pavenent Design Analysis. Either report
shoul d contain sufficient descriptions of field and

| aboratory investigation, subsurface conditions, typical
test data, basic assunptions, and anal ytical procedures to
permt detailed review of the conclusions, recomendations,
and final design. The anount and type of information to be
presented shall be consistent with the scope of the
investigation. For sonme structures, a cursory review of
foundation conditions may be adequate. For major
structures, the follow ng outline should be used as a

gui de:

7.1 A general description of the proposed project should
be presented including purpose, size of structure(s), and
any special requirenments. The traffic |oading should be
presented for paving projects.

7.2 A general description of the site, indicating areal
extent, principal topographic features, ground cover, and
presence of existing structures should be presented. A
pl an view that shows the surface contours, the |ocation of
t he proposed project, and the |location of all borings
shoul d be i ncl uded.

7.3 The regional geology and the site geol ogy should be
described in general terns to provide a background for the
geot echni cal data obtained during field investigations.

7.4 The results of field investigations should be
presented, including graphic logs of all foundation and
borrow borings, |ocations of and pertinent data from

pi ezoneters, if any, and a general description of
subsurface materials, based on the borings. G oundwater
condi tions should be included, with information on seasona
variations in groundwater |evel and results of field
punpi ng tests, if perforned.

7.5 A general description of the laboratory tests that
were perfornmed should be presented with a range of test
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val ues and detailed test data on representative sanpl es.
Atterberg limts should be plotted on a plasticity chart
and typical grain-size curves should be plotted on a grain-
size distribution chart. Laboratory test data should be
summari zed in tables and figures as appropriate. |If

| aboratory tests were not perfornmed, the basis for

determ ning soil or rock properties should be presented,
such as correlations or reference to pertinent
publ i cati ons.

7.6 A generalized geologic profile should be presented,
showi ng properties of subsurface materials and design

val ues of shear strength for each critical stratum

Ceol ogic profiles and sections for inclusion in design
docunents and in plans and specifications should be
prepared in the specified Conputer-Ai ded Design and
Drafting (CADD) System Forns, synbols, and other graphic
aids are contained within the geotechnical cell library of
the A/E/ C CADD St andar ds.

7.7 A discussion of the foundation considered, or
alternati ve foundati ons consi dered, should be presented.
Foundations for existing structures in the project vicinity
and the perfornmance of those existing foundations should

al so be discussed. Selection of type of foundation nust be
coordinated with the design structural engineers.

7.8 A table or sketch should be provided that shows the
final size and depth of footings or mats, or final size and
Il engths of piles or drilled piers, if used. Pertinent

geot echni cal data should be presented for design.

7.9 Basic assunptions for |oadings, basis for selecting
design strengths, and the conputed factors of safety for
beari ng-capacity cal cul ati ons should be presented. Basic
assunptions, |oadings, and results of settlenent anal yses
shoul d al so be presented. The estinated heave of subgrade
soils, if appropriate, should be presented. The effects of
conputed differential settlenents, and also the effects of
swell, on the structure should be discussed. Basic
assunptions and the results of other anal yses, as
pertinent, should al so be provided.

7.10 For paving projects, the assuned traffic | oading

shoul d be presented and the devel opnent of the reconmmended
pavenment di scussed. A discussion of existing pavenent in
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the project vicinity and the performance of that pavenent
shoul d al so be di scussed.

7.11 The groundwater conditions at the site should be

di scussed along with the potential inpact on construction.
An estimate of dewatering requirenents should be provided,
i f necessary

7.12 Special precautions relative to construction of the
foundati ons should be presented. Possible sources for fil
and backfill, if required, should also be given.
Conpaction requi renents shoul d be descri bed.
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LOCATION T™MI LOCATION T™MI LOCATION T™MI LOCATION T™MI
ARKANSAS: NEW MEXICO: TEXAS: TEXAS
Blytheville AFB 43 Fort Wingate -26 Abilene -24 Karnack 23
Little Rock AFB 42 Galup -26 Austin -3 Killeen -2
Pine Bluff 42 Holloman AFB -41 Bergstrom AFB -3 Laughlin AFB -35

Kirtland AFB -19 Big Spring -33 Lonestar AAP 28
LOUISIANA: Las Cruces -43 Carswell AFB -3 Longhorn AAP 24
Fort Polk 32 Santa Fe -16 Corpus Christi -22 L ubbock -22
Leesville 31 White Sands MR -43 Dallas 2 Red River AD 28
New Orleans 40 Del Rio -35 Reese AFB -23
LouisanaAAP 31 OKLAHOMA Dyess AFB -25 San Antonio -21
Shreveport 30 Altus AFB -7 Ellington AFB 16 San Angdo -32

McAlester AFB 17 El Paso -44 Sheppard AFB -10
NEW MEXICO: Oklahoma City -1 Fort Bliss -44 Texarkana 29
Alburquerque -19 Tinker AFB -1 Fort Hood -3 Wichita Falls -10
Alamogordo -40 Fort Worth -2
Cannon AFB -26 Goodfellow AFB -32
Clovis -26 Houston 16
FIGURE 3. Thornwaite Misture Indices for Southwestern
Division. From Thornwaite, C. W, "An Approach Toward a
Rational Classification of Cimate," Geographical Review,
Vol . 38, No. 1, 1948, pp. 55-94.
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Figure 8. Approximate relationship between the Thornwaite
Moi sture Index (TM) and the edge |ift distance.
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APPENDI X A

CHAPTER XI'| |

GEOCTECHNI CAL DESI GV REVI EW CHECKLI ST

PROQIECT

PRQIECT LOCATI ON

PRQIECT GEOTECHNI CAL ENG NEER:

Al'l geotechnical explorations, |ab testing, evaluation,
and engi neering have been conpl et ed.

oj ectives of geotechnical explorations and scope of
wor k were net.

Geot echni cal expl orati ons were adequate.

Boring | ogs and subsurface profiles were conpleted and
included as appropriate. Plates prepared as requested.

Laboratory tests were appropriate and adequat e.

Laboratory test data were included on |ogs or profiles
as appropriate.

G oundwat er informati on has been presented.

Classification of soil and/or rock accurate based on
bori ng and | aboratory dat a.

Engi neering properties of soil and rock were adequately
defined. (Density, conpaction characteristics,
perneability, consolidation characteristics, shear
strengths, elastic properties, shrink-swell
characteristics, earth pressure coefficients)

Engi neeri ng anal yses, as pertinent, were perforned:

settl enent, bearing capacity, slope stability, seepage,
swel | pressures.
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Sel ections of structural foundations, if pertinent,
were made and foundati on recommendati ons were prepared:
shal | ow footings and/ or mat foundations, drilled piers,
pi |l e foundati ons.

GECTECHNI CAL DESI GV REVI EW CHECKLI ST

PROJECT:

Pavi ng anal yses: vehicle and traffic considerations,
subgrade preparation/stabilization, base course,
pavenent desi gn.

Consi deration was nmade for site inprovenent through
soil stabilization.

Eval uati ons were perforned, if pertinent, for equiprent
vi brations and seismc activity.

Surface drai nage, |andscape pl antings, and sprinkl er
systens in consideration of foundations on expansive
soi | s.

Specifications (site preparation): care of water
dewat eri ng, unwatering, site drainage, clearing,
grubbing, site preparation

Specifications (earthworks): earthfill/fill placenent,
backfill for structures, excavation, backfill for
utilities.

Speci fications (structural foundations): drilled
piers, piles.

Pavi ng specifications: subgrade preparation/
stabilization, soil cenent, base course, bitum nous
pavenent, Portland cenment concrete pavenent.
Quantities prepared for Cost Estimating.

Techni cal coordination with others: G vil Design,
Hydraul i cs, Hydrol ogy, Structural.
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Funding is adequate for the scope of work with
adherence to budget through each phase of geotechni cal
i nput to the project.
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