Reviewers:  Modify location and layout section below to match your job requirements.  The minimum drift opening will not be required for alternates to culverts.  Scan the geotechnical reports, foundation investigation reports and the bridge survey form BR 105R and add to the Bridge Electronic Deliverables zip file.  Add the electronic MicroStation files of the Bridge Survey plat and profile sheets (including all reference files) and the electronic Word document file of the blank Culvert Hydraulics Report to the Bridge Electronic Deliverables zip file.

DESIGN OF PRE-ENGINEERED STRUCTURES FOR STREAM CROSSINGS 2/29/08

1.0  Design Parameters.  This provision contains general design parameters for pre-engineered precast concrete structures and pre-engineered structural plate structures.
2.0  Location and Layout.  The structure shall be designed in accordance with the following:

	Item
	Parameter

	Structure Skew
	Square

	Maximum Slopes
	3:1 (H:V) 

	Clear Zone
	30’-0” for roadway above structure

	Discharge
	Design = 2518 cu. ft./sec. (50 years)

	
	Basic Flood = 3137 cu. ft./sec. (100 years)

	
	Extreme Flood = 4286 cu. ft./sec. (500 years)

	Maximum Allowable Backwater
	Design = 1 foot below lowest shoulder point (50 years)

	
	Basic Flood =0.58 ft maximum (100 year)

	Minimum Drift Opening
	44 feet


2.1  Horizontal and Vertical Alignments.  Roadways above the structure shall be constructed to the profile grade and horizontal alignment shown on the roadway plans.

2.2  Typical Roadway Sections.  Roadway sections above the structure shall provide as applicable the same pavements, shoulders, curbs, medians and sidewalks shown on the roadway plans in the typical sections for these locations.  When the structure is an alternate to a culvert with headwalls outside of the clear zone, the headwalls or collars shall be located no closer to the roadway than the limits of the clear zone.

2.3  Traffic Barrier.

2.3.1  Traffic barrier shall be required when headwalls, collars, structural units or slopes steeper than 4:1 (H:V) are located within the required clear zone.  The clear zone is measured from the edge of lanes shown on the roadway plans.  The distance between the required traffic barrier and the centerline of roadway shall be no less than the distance as shown on either the roadway or bridge plans at the structure's location.

2.3.2  Traffic barrier shall be safety barrier curb, thrie beam bridge rail or Type A guardrail.  Traffic barrier including appropriate end treatment and length of need shall be in accordance with MoDOT’s Engineering Policy Guide and Standard Plans.
3.0  Foundations.  The following are applicable to all foundations:

(a)  If piles are required then pile point reinforcement shall be used.

(b)  If spread footings are required on the top of a rock cut then the footing shall be located outside a 1:1 projection from bottom of the cut.

4.0  Design.

4.1  The structure shall be designed for the design loading and additional parameters shown on the bridge plans in accordance with the current AASHTO Standard Specifications for Highway Bridges, except as modified herein.

4.2  Minimum design concrete compressive strength shall be 4000 psi (28 MPa).

4.3  Hydrostatic pressure shall be considered when using flowable backfill.

4.4  Horizontal pressures shall be increased for sloping backfill and live load surcharge.

4.5  Footings shall be designed for allowable design bearings determined by the contractor.  Geotechnical and foundation investigation boring logs if produced by the State are included in the Bridge Electronic Deliverables.  Wing walls and wing wall footings shall be designed for soil parameters shown on the bridge plans.  Wing wall footings and headwall connections shall be checked for sliding and for overturning in accordance with the appropriate retaining wall sections of the current AASHTO Standard Specifications for Highway Bridges.  Continuity shall be established between three-sided or arch unit footings and wing wall footings.

4.6  Hydraulic computations shall be performed using HEC-RAS or an equivalent program.  The Bridge Survey required for hydraulic computations is included in the Bridge Electronic Deliverables.  The Bridge Survey was generated early in the production of the final plans.  The proposed alignments, profiles and typical sections shown on the Bridge Survey may have changed in the design process, therefore only the proposed alignments, profiles and typical sections shown on the roadway plans shall be used.

4.7  Potential scour shall be determined in accordance with MoDOT’s Engineering Policy Guide and shall be based on the Extreme Flood 500-year discharge.  Scour protection shall be provided if the contractor chooses to locate the footings above scour depths.  The designed scour protection shall protect the footings for the design life of the structure.  The computations for designed scour protection for footings above scour depths shall be included with the hydraulic computations.
4.8  Embankment protection shall be in accordance with MoDOT’s Engineering Policy Guide.
4.9  Minimum reinforcing steel cover shall be 2 inches (50 mm) for pedestals, collars, wing walls and headwalls.  Minimum cover for footings and base slabs shall be 3 inches (75 mm) for the top and sides and 4 inches (100 mm) for the bottom.

4.10  Reinforcing steel splicing and spacing requirements shall be in accordance with the current AASHTO Standard Specifications for Highway Bridges and the manufacturer’s recommendation.

4.11  Footings on rock shall be keyed into sound material a minimum of 6 inches (150 mm).  Footings on shale shall be keyed into sound material a minimum of 18 inches (150 mm).

4.12  Minimum fill over the structure shall be the greater of 12 inches (300 mm) or total depth of the pavement and pavement bases shown on the roadway plans.

4.13  Top of headwalls and outside edges of slope collars shall be 6 inches (150 mm) above the roadway fill.

4.14  Wing walls shall be extended far enough so the toe of spill slopes that wrap around wings shall be outside the stream cross section required for hydraulic capacity.

4.15  The structure shall be designed for a 75-year design life.

4.16  The structure and construction activities shall be within right of way limits shown on the roadway plans.

5.0  Load Rating.  Load rating computations shall be performed using the Load Factor Method and shall be done in accordance with the current version of the AASHTO Manual for Condition Evaluation and Load and Resistance Factor Rating of Highway Bridges.  Single and multiple lane rating values with and without impact shall be provided for the HS20, MO5, 4S3P, 3S2, and H20 Legal vehicles.  The structure shall have a minimum inventory load rating of 36 tons for an HS20 design and 45 tons for an HS25 design.  Rating results shall be summarized in a tabular format listing the resulting value in tons for the different scenarios on each rating vehicle.  A diagram outlining the rating vehicles follows.

MoDOT Load Rating Vehicles








6.0  Submittals.

6.1  The contractor shall submit to the engineer for approval the following items signed, sealed and stamped by a registered professional engineer in the state of Missouri in accordance with Authentication of Certain Documents in Sec 107:

(a)  Three copies of design, hydraulics and load rating computations.  Design computations that are computer-generated shall be accompanied by longhand examples of the design methodology that completely addresses all components of the structure.

(b)  For Structural Plate structures, three copies of the environment condition report.  The environment condition report is a summary of the pH, resistivity and abrasion potential determined from tests performed at location of the project.

(c)  A completed culvert hydraulics report located in the Bridge Electronic Deliverables.

(d)  A certification that the structure’s design backwater and basic flood backwater is less than or equal to the maximum allowable backwater specified in these provisions.

(e)  Five sets of shop drawings.  Shop drawings shall be of sufficient detail and clarity to provide a permanent record of the structure for future reference.  Shop drawings shall include the county and bridge number on each sheet.  Shop drawings shall include all details, dimensions and quantities necessary to construct the structure and shall include, but not be limited to, the following information:

(1)  Structure clear span and rise.

(2)  Three-sided or arch unit details showing all concrete dimensions and reinforcing steel requirements.  The details shall show the location of units tied to the centerline of the roadway.

OR

Structural plate details showing all plate dimensions.  The details shall show the location of the structural plates tied to the centerline of the roadway.

(3)  Footing details showing all concrete dimensions and elevations, reinforcing steel with bar size, length and spacing indicated and if required pile spacing, splice details and cut-off elevations.  Footing plan and section views shall be provided.  A footing data table shall be provided for spread footings listing foundation material and design bearing.  A pile data table shall be provided for bearing piles listing pile type, size, number, approximate length, design bearing and hammer energy required.  A pile data table shall be provided for friction piles listing type, kind, number, approximate length, design bearing, minimum tip penetration, pile standard and hammer energy required.  A rock socket data table shall be provided for drilled shafts listing foundation material, number and design side friction.

(4)  Pedestal details when required showing all concrete dimensions and reinforcing steel requirements.  Pedestal elevation and section views shall be provided.

(5)  Slope collars details when required showing all concrete dimensions, reinforcing steel and anchorage details.  

(6)  Wing wall and headwall details when required showing all concrete dimensions, reinforcing steel and anchorage details.  Wing wall plan, elevation and section views shall be provided.  Headwall elevation and section views shall be provided.

(7)  Structure backfill type and limits.

(8)  Manufacturer’s instructions, construction drawings and assembly drawings.

6.2  The contractor shall submit computations on CD in Adobe Acrobat Reader version 7.0 or greater.  Each submitted CD shall contain an index file that is labeled accordingly.  The index file shall contain links to the computations that are contained within.

6.3  The contractor shall submit shop drawings on CD.

6.4  Construction or manufacture of any component of the structure shall not begin until written approval of computations and shop drawings have been received from the engineer.

6.5  During construction, the contractor shall submit to the engineer construction change recommendations to resolve unexpected subsurface conditions or any other constructability issue.  Construction of any required modification shall not begin until written approval of the construction change recommendations have been received from the engineer.

6.6  After construction, the contractor shall submit final shop drawings on CD.  Final shop drawings shall include construction changes made to shop drawings during construction.

6.7  Shop drawings shall be in accordance with Specifications of Computer Deliverable Contract Plans in the MoDOT Engineering Policy Guide.

7.0  Method of Measurement.  No measurement will be made.

8.0  Basis of Payment.  Payment for the above described work will be considered completely covered by the contract unit price for other items included in the contract.































































































































































































































































































































































































































4S3P Rating Vehicle


Length:  54’-8”  


Weight:  120000 Pounds





4’-2”





4’-2”





4’-2”





18.0





18.0





23’-0”





4’-2”





18.0





18.0





18.0





18.0





12.0





15’-0”





MO5 Rating Vehicle


Length:  43’-0”  


Weight:  73280 Pounds





3’-9 1/2”





16.0





23’-5”





3’-9 1/2”





16.0





16.0





16.0





9.28





12’-0”





3S2 Rating Vehicle


Length:  43’-0”  


Weight:  73280 Pounds





23’-5”





3’-9 1/2”





3’-9 1/2”





16.0





16.0





16.0





16.0





9.28





12’-0”





H20 Legal Vehicle


Length:  15’-10 3/4"  


Weight:  40000 Pounds





32.0





32.0





HS20 Design Vehicle


Length:  28’-0”  


Weight:  72000 Pounds





14’-0”





14’-0”





8.0





3’-9 1/2”





16.0





16.0





8.0





12’-1 1/4"
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