DELETE ALL DESIGNER NOTES FROM YOUR SPECIAL PROVISIONS  

Designer Notes: 
· The designer to determine if precast elements are allowed on a project-by-project basis. Precast box culverts should not be used when depth cover less than 2-ft while supporting traffic loads or for pedestrian underpasses, unless approved otherwise. Refer to Chapter 36 of the WisDOT Bridge Manual for additional information. 
· For cast-in-place concrete box culvert designs with a noted precast allowance, the contract plans shall also provide an acceptable foundation for the precast allowance. This shall include a 6-inch minimum bedding of “Backfill Structure Type B”.  
· Standard Sections (span x rise) in accordance with ASTM C1577: 
3FT x (2FT, 3FT)
4FT x (2FT, 3FT, 4FT)

5FT x (2FT, 3FT, 4FT, 5FT)
6FT x (2FT, 3FT, 4FT, 5FT, 6FT)
7FT x (2FT, 3FT, 4FT, 5FT, 6FT, 7FT)
8FT x (2FT, 3FT, 4FT, 5FT, 6FT, 7FT, 8FT)
9FT x (2FT, 3FT, 4FT, 5FT, 6FT, 7FT, 8FT, 9FT)
10FT x (2FT, 3FT, 4FT, 5FT, 6FT, 7FT, 8FT, 9FT, 10FT)
11FT x (2FT, 3FT, 4FT, 5FT, 6FT, 7FT, 8FT, 9FT, 10FT, 11FT)
12FT x (2FT, 3FT, 4FT, 5FT, 6FT, 7FT, 8FT, 9FT, 10FT, 11FT, 12FT)
Precast Concrete Box Culvert, (Span) FT x (Rise) FT, Item SPV.0090.XX
A  Description
This special provision describes furnishing and installing precast concrete box culverts of the size and length the plans show.
B  Materials
B.1 General

The design life of the components shall be 75 years minimum. Furnish materials and fabricate in accordance with the lines, dimension, elevations and details as shown on the plans and provided in the contract. 
Furnish materials and fabricate Precast Concrete Box Culvert according to ASTM C1577, except that the concrete mixture shall contain not less than 565 pounds of Portland cement, blended cement, or Portland cement plus pozzolanic admixture per cubic yard. Steel reinforcement shall conform to Standard Specification 505. Provide a design that meets or exceeds the requirements shown on current Standards 36.05 and 36.06. The most current standards can be obtained on the Bureau of Structures’ website:

https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/strct/bridge-manual-standards.aspx 
For standard designs covered by ASTM C1577, provide slab thicknesses, wall thicknesses, areas of reinforcement, material properties, and other details per ASTM C1577.
For special designs not covered by ASTM C1577, follow Table X1.1 in ASTM C1577 for design criteria, except that the concrete minimum specified compressive strength may use up to 6000 psi for design purposes. For special designs using ASTM A1064 welded wire reinforcement, the minimum yield strength shall not exceed 70 ksi (Grade 70) for design purposes. 
B.2 Design Requirements

It is the responsibility of the contractor to submit a design and supporting documentation as required by this special provision, for review and acceptance by the department, to show the proposed design is in compliance with the design specifications. The submittal shall include the following items for review: detailed plans and shop drawings, complete design calculations as necessary, explanatory notes, supporting materials, and specifications. The detailed plans and shop drawings shall include all details, dimensions, and cross-sections necessary to construct the structure. Submit shop drawings to the engineer conforming to 105.2 with electronic submittal to the fabrication library under 105.2.2. Department review does not relieve the contractor from responsibility for errors or omissions on shop drawings. Submit no later than 60 days from the date of notification to proceed with the project.

It is the responsibility of the contractor to meet or exceed the excavation, foundation preparation, and backfill requirements as the plans show and as approved by the engineer.   
Provide standard designs according to ASTM C1577 and with the current American Association of State Highway and Transportation Officials LRFD (AASHTO LRFD) Bridge Design Specifications. Standard designs which satisfy the standard shapes, reinforcement, and detailing of ASTM C1577 do not require a design computation submittal. Shop drawing submittal is required. 
For special designs, that do not satisfy the standard shapes, reinforcement, or detailing according to ASTM C1577, the contractor shall provide a special design according to the criteria provided in Appendix X1 of ASTM C1577, AASHTO LRFD, and within this special provision. A design computation submittal and a shop drawing submittal are required. 
A special design is required for the following applications:

· Shapes or material properties not covered by ASTM C1577.
· Spans greater than 12-ft. Spans greater than 15-ft are prohibited, unless approved otherwise.
· Skew > 30 degrees and design fills less than or equal to 5-ft.
Shop drawings shall include, but not be limited to, the following information:

· Box culvert barrel data table (rise, span, top slab thickness, bottom slab thickness, side wall thickness, and provided reinforcement)

· Design loads
· Material properties
· All details necessary to construct the structure. This includes, but is not limited to, joint details, joint ties, and joint tie locations.
The minimum barrel length of typical box sections shall be 4-ft. The minimum barrel length of a skewed box end section, measured on the shortest wall, shall be 3-ft. 

Skewed box sections shall use joint ties to connect the last two box sections at each end of the culvert. Provide joint ties at other locations, as noted on the contract plans. 
B.3 System Components

B.3.1 General
Provide 6-inch minimum of backfill structural material conforming to standard spec section 210 (Type B) on the sides and top of the culvert, unless specified otherwise on the plans. 

Use galvanized or epoxy-coated steel, stainless steel, or nonmetallic materials for all hardware incorporated into the finished structure.

Provide manufacturer recommended preformed flexible joint sealant compatible with the joint design. Joint sealant shall be a butyl rubber sealant in conformance to ASTM C990 section 6.2.
When multi-cells are used, a 6-inch nominal space shall be left between adjacent sections. After the precast cells are in place and backfill has been placed to midheight of the precast concrete box sections on each side, the space between the cells shall be filled from top of bedding to top of top slab with Grade ‘B’ Concrete conforming to standard spec 501. Plan joint ties shall not be omitted in the gap. 
B.3.2 Box Culvert Sections
The spacing center to center of the circumferential wires shall not be less than 2-inch nor more than 4-inches. The spacing center to center of the longitudinal wires shall not be more than 8-inches. Provide 0.03 sq. in./ft minimum longitudinal reinforcement at each face in slabs and walls. 
B.3.3 Foundation

Provide 6-inch minimum of bedding material conforming to standard spec section 210 (Type B). See contract plans for site-specific foundation requirements. Backfill substitutions and revisions shall be approved by the engineer.  
C  Construction 
The precast elements shall be provided with suitable lifting devices for handling and placement of the elements. 

Lay precast concrete box culvert sections with the groove end of each section upstream and the spigot end extended full length into the adjacent downstream section of box. 
Handle, store and erect all precast elements in a way that prevents cracking or other damage to the precast element. The department may reject damaged precast elements, as directed by the engineer and at no cost to the department. Minor damage may be repaired by the contractor, as directed by the engineer and at no cost to the department. 
Clean dirt and deleterious substances from the surfaces and joints.
Seal all four sides of the box culvert joints with preformed mastic joint sealant installed in accordance with applicable requirements of ASTM C990 and manufacturer’s instructions. 
Joints shall be tight as practicable and limited to a 3/4-inch maximum allowable gap at any point between adjacent sections.
Concrete box section joints shall be covered with an external wrap of Geotextile Type DF, Schedule A conforming to Standard Spec 645.2.2.4 centered over the joint. Geotextile length shall be adequate for coverage of culvert top and sides plus a 24-inch minimum overlap. Secure geotextile wraps by applying adhesive to the culvert or geotextile or as approved by the engineer. Prevent displacement of the geotextile during backfilling operations.
After installing the precast elements, seal handling holes and joint tie holes with an engineer-approved non-shrink grout. Holes shall be finished flush on the inside of the box. Precast concrete plugs may be secured with Portland cement mortar or other approved adhesive. 
D  Measurements
The department will measure Precast Concrete Box Culvert, (Span) FT x (Rise) FT, completed according to the contract and accepted, in length by the linear foot in place. The box culvert will be measured on the centerline of the box along the flow line.

E  Payment

The department will pay for measured quantities at the contract unit price under the following bid item:

ITEM NUMBER
DESCRIPTION





UNIT

SPV.0090.xx

Precast Concrete Box Culvert, (Span) FT x (Rise) FT
LF

Payment is full compensation for furnishing, hauling and placing the box, including joint ties, and mastic. 
When contract plans specify a cast-in-place concrete box culvert and the contractor elects to use a precast concrete box culvert, payment for the complete precast concrete box culvert system shall be based on the quantities and prices bid for the complete cast-in-place culvert system. Items required for both the cast-in-place culvert system and the precast concrete box culvert system shall be paid based on the plan quantities and prices bid for the complete cast-in-place culvert system. Additional items required for the precast system shall be incidental. 
SPV.0090 (20250715)

