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ALBUQUERQUE DISTRICT (CESPA)

CIVIL WORKS CONSTRUCTION

A-E STRUCTURAL CRITERIA DOCUMENT

1. Purpose of Manual.

1.1. General.  The purpose of this manual is to create uniform CESPA civil works construction documents for ease of review to minimize review comments and for uniformity in the field amongst the numerous projects the Corps may have under construction at one time.  For reviews this uniformity reduces the review time spend by the Corps personnel.  This in turn minimizes the time spent by the A/E on the review comments because the review comments will be minimized due to the uniformity.  Less review comments usually indicates a job well done in the eyes of a client.

1.2. Philosophy.  The CESPA Structural Unit has a philosophy of designing, detailing and specifying structural elements only once in the structural documents. This helps to eliminate modifications to the structural contract documents based on conflicting information in the documents.  The A/E is encouraged to use this same philosophy in the creation of the documents for this project.  A number of the design and detailing requirements in this document are geared toward this philosophy.  The CESPA Structural Unit will review the structural documents using this philosophy.  This helps to add standardization to the structural contract documents within the CESPA Corps of Engineers within the office and in the field.  This standardization helps to speed-up the review process and helps to minimize the review comments.  It makes the whole design and construction team (A/E-Corps) look better in the eyes of the client.

1.3. Description.  The structural criteria established herein shall be used for structural loading, design and installation of all structural systems and foundations, including manufacturing, erection, supervision, testing, and quality assurance of the completed installation of this project. All structural calculations shall be checked and initialed as such by a registered structural engineer other than the original design engineer.  All structural calculations shall be sequentially numbered for ease of referencing.  Refer to the Geotechnical Foundation Design Analysis (FDA) for all foundation requirements and recommendations.  The structural work consists of design and construction of but not necessarily limited to the following items.

2. Technical Criteria and Standards.  The work shall be performed in accordance with the Basic Contract, Section C, of this Scope of Work and all furnished design instructions.  The project design shall incorporate the following technical considerations:

a. ETL 1110-2-256

Sliding Stability for Concrete Structures, 24 Jun 81.

b. ETL 1110-2-307

Flotation Stability Criteria for Concrete Hydraulic Structures, 20 Aug 87.

c. EM 1110-2-2000

Standard Practice for Concrete for Civil Works Structures, 9 Feb 94 (Change 1).

d. EM 1110-2-2102

Waterstops and Other Joint Materials for Civil Works Structures, 9 Sep 95

e. EM 1110-2-2104

Strength Design for Reinforced Concrete Hydraulic Structures, 30 Jun 92.

f. EM 1110-2-2400

Structural Design of Spillways and Outlet Works, 2 Nov 64.

g. EM 1110-2-2502    Retaining and Flood Walls, 29 Sep 89.

h. EM 1110-2-2902

Conduits, Culverts, and Pipes (Ch. 1-3), 31 Mar 98 (Change 1).

i. ER 1110-2-1150

Engineering and Design for Civil Works Projects, 31 Mar 94.

j. ACI  318-99    
Building Code Requirements for Structural Concrete and Commentary.

3. Specifications.  The Contractor shall mark-up structural Albuquerque District Guide Specifications for all structures designed.  The marked-up specifications shall be provided with the 65% P&S submittal.  Final typed specifications shall be provided for the 95% P&S submittal. The following specification sections are furnished with this scope of work document.

a. 03101  - Formwork For Concrete.

b. 03150 - Expansion, Contraction and Construction Joints in Concrete.

c. 03210 - Concrete Reinforcement.

d. 03301 - Cast-in-Place Structural Concrete.

e. 03301HOL - Cast-in-Place Structural Concrete. (For projects within the Tularosa Basin of New Mexico this includes Alamogordo, NM. And Holloman AFB)

f. 03480 – Precast Reinforced Concrete Box Culverts.

g. 05500 - Miscellaneous Metals.

4. Description of Drawings. – the plates shall be placed in the numbered order as follows

a. Plate S1 - “General Structural Notes and Tables.”

b. Plate S2 – Typical Slab and Wall Joint Details.

c. Plate S3 – Overall Schedule and Miscellaneous Details. The overall channel schedule shall list all downstream structures according to respective stations.

d. Plate S4 – Wall Schedule Sections and Details.

e. Plate S5 – Trapezoidal Channel Schedule and Details.

f. Plate S6 – Rectangular Channel Schedule and Sections.

g. Plate S7 – Box Culvert Schedule.

h. Plate S8 – Box Culvert W/ Adjacent Grated Inlet Schedule.

i. Plates S9 – Outlet Works Profile

j. Plate S10 – Outlet Works – Sections and Details.

k. Plates S11 – Outlet Works – Intake Structure Plan, Sections and Details.

l. Plates S12 – Outlet Works – Intake Structure Sections and Details.

m. Plates S13 – Outlet Works – Gatewell Sections.

n. Plate S14 – Outlet Works – Gatewell Plan and Sections.

o. Plate S15 – Outlet Works – Gatewell Ladders and Platforms.

p. Plate S16 – Outlet Works – Gatewell Platform and Details.

q. Plate S17 – Outlet Works – Gatewell Access Cover Details.

r. Plate S18 – Outlet Works – Gatewell Staff Gage Details.

s. Any required additional plates added in between the above listed plate numbers shall be affixed with an A, B, C and etc (e.g. 4A, 4B, 6A).  If any of the plates S3 through S18 are not use, then leave them out but do not renumber all the following standard plates.  In the plate index indicate that any not used standard plates are “NOT USED.”

5. Types of Structures & Minimum Concrete Reinforcement Requirements.

5.1. Minimum Concrete Cover.   Minimum concrete cover requirements shall be as specified in EM 1110-2-2104, 30 June 1992, “Strength Design for Reinforced-Concrete Hydraulic Structures”, Paragraph 2-6, “Concrete Protection for Reinforcement” unless otherwise specified in this scope of work.

5.2. Reinforcement Splice and Embedment Requirements.   Reference CESPA Standard Sheet S1, Table “A”.

5.3. Trapezoidal Channels.  Reference COE Standard Sheet S2.

5.3.1.  Invert Slabs.

5.3.1.1. Minimum 8” slab thickness.

5.3.1.2. Longitudinal reinforcing. Use a minimum 0.5-percent of the slab cross-sectional area, bar spacing not to exceed 16”o.c.(use #22 at 15” o.c. for an 8-inch slab).

5.3.1.3. Transverse reinforcing.  Use a minimum 0.2-percent of the slab cross-sectional area, bar spacing not to exceed 16”o.c.(use #13 at 12” o.c. for an 8-inch slab).

5.3.1.4. Locate longitudinal reinforcing 3-inches clear from the top of slab. Place longitudinal reinforcing on top of the transverse reinforcing.

5.3.2. Invert slabs at side inlets.

5.3.2.1. Minimum 10” slab thickness at side inlets for a distance of 10”-0” upstream of the inlet to 15’-0” downstream of the inlet.

5.3.2.2. Longitudinal reinforcing.  Use a minimum 0.5-percent of the slab cross-sectional area, bar spacing not to exceed 16”o.c.(use #22 at 12” o.c. for a 10-inch slab).

5.3.2.3. Transverse reinforcing.  Use a minimum 0.2-percent of the slab cross-sectional area, bar spacing not to exceed 16”o.c.(use #13 at 10” o.c. for a 10-inch slab).

5.3.2.4. Locate longitudinal reinforcing 3-inches clear from the top of slab. Place longitudinal reinforcing on top of the transverse reinforcing.

5.3.3. Side sloped slabs.

5.3.3.1. Minimum 6” slab thickness.

5.3.3.2. Longitudinal reinforcing.  Use a minimum 0.5-percent of the slab cross-sectional area, bar spacing not to exceed 16”o.c.(use #19 at 14” o.c. for a 6-inch slab).

5.3.3.3. Transverse reinforcing.  Use a minimum 0.2-percent of the slab cross-sectional area, bar spacing not to exceed 16”o.c.(use #13 at 16” o.c. for a 6-inch slab.

5.3.3.4. Locate longitudinal reinforcing 3-inches clear from the top of slab. Place longitudinal reinforcing on top of the transverse reinforcing.

5.3.4. Joints.  Place the invert and sloped side slabs continuously between the 3-inch expansion joints.  The only joints within the channel reach between the 3-inch expansion joints shall be construction joints for the end of concrete placements.  The concrete placement lengths shall be as long as possible.  Three-inch expansion joints shall be placed in the invert and sloped side slabs at the same location.  Reference paragraph “Three-inch Expansion Joint Locations” for the 3-inch expansion joint required locations.

5.3.5. Rectangular Channels.  Design the walls as retaining walls with the retaining wall footings placed monolithically with the slab. Reference CESPA Standard Sheet S4.  For narrow rectangular Channels it is possible to design the retaining wall footing without a heel - Reference CESPA Standard Sheet S8.

5.3.5.1. Invert Slabs.

a. Minimum 8” slab thickness.

b. Longitudinal reinforcing.  Use a minimum 0.5-percent of the slab cross-sectional area, bar spacing not to exceed 16” o.c.(use #22 at 15” o.c. for an 8-inch slab).

c. Transverse reinforcing.  Use a minimum 0.2-percent of the slab cross-sectional area, bar spacing not to exceed 16” o.c.(use #13 at 12” o.c. for an 8-inch slab).

d. Place longitudinal reinforcing 3-inches clear from the top of slab. Place longitudinal reinforcing on top of the transverse reinforcing.

e. The portion of invert slab for the retaining wall monolithic footings shall be at least 12” thick with 0.5 percent longitudinal reinforcing of the cross sectional area of the slab, bar spacing not to exceed 16” o.c.(use the same bar size as for the interior thickness of the slab).  These footing slabs will generally contain two mats of reinforcing, the top for temperature and the bottom for footing reinforcement.

5.3.5.2. Invert slabs at side inlets.

a. Minimum 10” slab thickness at side inlets for a distance of 10”-0” upstream of the inlet to 15’-0” downstream of the inlet.

b. Longitudinal reinforcing.  Use a minimum 0.5-percent of the slab cross-sectional area, bar spacing not to exceed 16” o.c.(use #22 at 12” o.c. for a 10-inch slab).

c. Transverse reinforcing.  Use a minimum 0.2-percent of the slab cross-sectional area, bar spacing not to exceed 16” o.c.(use #13 at 10” o.c. for a 10-inch slab).

d. Locate longitudinal reinforcing 3-inches clear from the top of slab. Place longitudinal reinforcing on top of the transverse reinforcing.

e. The slab for the retaining wall monolithic footing shall be at least 12” thick with 0.5 percent longitudinal reinforcing of the cross sectional area of the slab, bar spacing not to exceed 12” o.c.  These footing slabs will generally contain two mats of reinforcing, the top for temperature and the bottom for footing reinforcement.

5.3.5.3. Vertical Retaining Walls.

a. Minimum 8” wall thickness.

b. Longitudinal and vertical reinforcing.  Use a minimum 0.2-percent of the wall cross-sectional area, bar spacing not to exceed 12-inches o.c. horizontal and 18-inches o.c. vertical (use minimum #13 at 12” o.c. for both directions for an 8-inch wall).

c. Locate reinforcing at least 2-inches clear from either face of the wall.

5.3.5.4. Joints.

a. Slabs.   Place the invert slabs continuously between the required 3-inch expansion joints.  The only invert slab joints within the channel reach, between the 3-inch expansion joints, shall be construction joints for the end of concrete placement.  The concrete placement lengths for the invert slabs shall be as long as possible.

b. Walls.  The walls shall have construction or contraction joints not to exceed a spacing of 40’-0”, and 3-inch expansion joints to match the invert slab 3-inch expansion joints. The invert slabs do not receive the same joints as the walls except the 3-inch expansion joints.

c. Reference paragraph “Three-inch Expansion Joint Locations” for the 3-inch expansion joint locations.

5.4. Box Culverts.  Reference CESPA Standard Sheets S6 & S7.

5.4.1. Invert Slabs.

5.4.1.1. Minimum 8” slab thickness.

5.4.1.2. Longitudinal reinforcing.  Use a minimum 0.5-percent of the slab cross-sectional area, bar spacing not to exceed 16” o.c.(use #22 at 15” o.c. for an 8-inch slab).

5.4.1.3. Transverse reinforcing.  Use a minimum 0.2-percent of the slab cross-sectional area, bar spacing not to exceed 16” o.c.(use #13 at 12” o.c. for an 8-inch slab).

5.4.1.4. Locate longitudinal reinforcing 3-inches clear from the top of slab. Place longitudinal reinforcing on top of the transverse reinforcing.

5.4.1.5.   The portion of invert slab for the retaining wall monolithic footings shall be at least 12” thick with 0.5 percent longitudinal reinforcing of the cross sectional area of the slab, bar spacing not to exceed 15” o.c. These footing slabs will generally contain two mats of reinforcing, the top for temperature and the bottom for footing reinforcement.

5.4.2. Interior and Exterior Walls.  Use a minimum 8-inches thick.

5.4.2.1. Longitudinal and vertical reinforcing.   Use a minimum 0.2-percent of the wall cross-sectional area, bar spacing not to exceed 18-inches o.c. (use #13 at 12” o.c. for an 8-inch wall).

5.4.2.2. Locate reinforcing at least 2-inches clear from either face of the wall.

5.4.2.3. Upstream splitter walls.

a. Minimum 8” wall thickness.

b. Longitudinal and vertical reinforcing.  Use a minimum 0.2-percent of the wall cross-sectional area, bar spacing not to exceed 12” o.c. horizontal and 18” o.c. vertical (use minimum #13 at 12” o.c. in both directions for an 8-inch wall).

c. Locate reinforcing at least 2-inches clear from either face of the wall.

d. Protect the upstream end of the wall with a V-Shaped steel plate with a minimum of 3/8-inch thickness anchored and cast-in-place to the wall.

5.5. Access Ramp Structures.  Reference CESPA Standard Sheet S5.

5.5.1.  Flat pavement slab.

5.5.1.1. Minimum 10” slab thickness.

a. Longitudinal reinforcing.  Use a minimum 0.5-percent of the slab cross-sectional area, bar spacing not to exceed 16” o.c.(use #22 at 12” o.c. for an 10-inch slab).

b. Transverse reinforcing.   Use a minimum 0.2-percent of the slab cross-sectional area, bar spacing not to exceed 16” o.c.(use #13 at 10” o.c. for an 10-inch slab).

c. Locate longitudinal reinforcing 3-inches clear from the top of slab. Place longitudinal reinforcing on top of the transverse reinforcing.

5.5.2. Side sloped slabs:.

5.5.2.1. Minimum 6” slab thickness.

5.5.2.2. Longitudinal reinforcing.  Use a minimum 0.5-percent of the slab cross-sectional area, bar spacing not to exceed 16”o.c.(use #19 at 14” o.c. for a 6-inch slab).

5.5.2.3. Transverse reinforcing.  Use a minimum 0.2-percent of the slab cross-sectional area, bar spacing not to exceed 16”o.c.(use #13 at 16” o.c. for a 6-inch slab.

5.5.2.4. Located reinforcing 3-inches clear from the top of slab.  Place longitudinal reinforcing on top of the transverse reinforcing.

5.5.2.5. Joints: Place the pavement and sloped side slabs continuously between the 3-inch expansion joints except for construction joints across the ramp pavement concrete and the flat bottom slab at the base of the ramps.  Reference the standard “Typical Access Ramp” details on the CESPA Standard Sheet S5 for the joint layouts.

5.6. Trapezoidal to rectangular and rectangular to trapezoidal transition structures.

5.6.1. Vertical Portion.  Vertical portion shall be a retaining wall and footing separate from the sloped slab portion and invert slab.  Reference the paragraph “Retaining Walls” for the retaining wall requirements.

5.6.2. Sloped Slab Portion and Invert Slab.  This portion of the transition structure is a varying width trapezoidal channel section. The sloped side slabs and invert slab shall have the same thickness and reinforcing requirements as specified in the previous paragraph “Trapezoidal Channels.”  The side sloped slabs shall have a one vertical to two horizontal slope and shall be separately from the vertical retaining wall with 1/2” expansion joint material. Flatten the side sloped top surface for a distance of 2-inches adjacent to  the vertical surface of the retaining wall.  Reference CESPA Standard Sheet S2.

5.7. Retaining Walls.   Reference CESPA Standard Sheet S4.

5.7.1. Vertical wall.

5.7.1.1. Minimum 8” wall thickness.  Do not batter the soil side of the wall.

5.7.1.2. Longitudinal and vertical reinforcing.  Use a minimum 0.2-percent of the wall cross-sectional area, bar spacing not to exceed 12-inches o.c. horizontal and 18-inches o.c. vertical(use minimum #13 at 12” o.c. for both directions for an 8-inch wall).

5.7.1.3.  Locate reinforcing at least 2-inches clear from either face of the wall.

5.7.2. Footing.

5.7.2.1. Minimum 12” footing thickness.

5.7.2.2. Longitudinal reinforcing shall be at least a #13 bar with a maximum bar spacing of 16” o.c.

5.7.2.3. The top and bottom reinforcing size and spacing will be as required by the retaining wall design, and shall be at least #13 bars with a maximum bar spacing of 48” o.c.

5.8. Miscellaneous Structures.  Reference the CESPA Standard Sheets S1 – S18.

5.8.1. Handrails – provide handrails for a vertical drop of 48” or greater. Reference CESPA Standard Sheet S3.

5.8.2. Reinforced Concrete Pipe (RCP) Closure Detail – Reference CESPA Standard Sheet S3.

5.8.3. Concrete C.I.P. Box Culvert Manhole Detail – Reference CESPA Standard Sheet S?????????????????????.

5.9. Three-inch Expansion Joint Locations – Three-inch expansion joints shall be detailed as shown on the attached CESPA Standard Sheet S2.

_--END--
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