PRECAST REINFORCED CONCRETE Three sided culvert
AT STATION 
                                                                           (12-12-13)
1.0 General

This Special Provision covers the design, fabrication and installation of precast reinforced concrete three sided culverts intended for the conveyance of storm water.

Provide a precast reinforced concrete three sided culvert that meets the requirements of Section 1077 and any other applicable sections of the Standard Specifications.  Design the precast reinforced concrete three sided culvert in accordance with the current edition of the AASHTO LRFD Bridge Design Specifications.  Rate all sizes of precast reinforced concrete three sided culverts in accordance with the current edition of the AASHTO Manual for Bridge Evaluation.  Ensure the culvert rates for the AASHTO design loads and North Carolina’s legal loads (see Section 2.0 for North Carolina’s legal loads).  Detail the culvert with cast-in-place footings, wings walls and headwalls.  Precast wing walls and headwalls will be allowed.  Precast footings will not be allowed.

The design and rating of the precast and cast-in-place members is the responsibility of the Contractor and is subject to review, comments and approval.  Submit two sets of detailed plans and rating sheets for review.  Include all details in the plans, including the size and spacing of the required reinforcement necessary to build the precast and cast-in-place members.  Include wing wall, footing and headwall connection details in the plans.  Have a North Carolina Registered Professional Engineer check and seal the plans, rating sheets and design calculations.  After the plans, rating sheets and design calculations are reviewed and, if necessary, the corrections made, submit one set of plans and rating sheets on 22" x 34" sheets to become part of the contract plans.
A pre-installation meeting is required.  Representatives from the Contractor, the precast manufacturer, and the Department should attend this meeting.  The precast manufacturer’s representative shall be on site during installation.

2.0 North Carolina’s Legal Loads

Apply the following legal loads to all structures carrying interstate traffic:
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Apply the following legal loads to all structures carrying non-interstate traffic:
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3.0 Precast Reinforced Concrete Three Sided Culvert Sections

The precast reinforced concrete three sided culvert sections shall match the size and hydraulic opening indicated in the contract plans.  The invert and footings shall be constructed in accordance with the design plans.

        A.
  Design Details
1. Design Fill – The design earth cover is reported on the plans as the elevation difference between the point of maximum fill and the bottom of the top slab.
2. Placement of Reinforcement – Provide 1” of concrete cover over the reinforcement subject to the provisions of Section E.  Detail the clear distance of the end wires to be not less than ½” or more than 2” from the ends of the precast unit.  The exposure of the ends of the wires used to position the reinforcement is not a cause for rejection.

3. Laps and Spacing – Use lap splices for the transverse reinforcement.  Detail the transverse wires so that the center to center spacing is not less than 2 inches or more than 4 inches.  Do not detail the longitudinal wires with a center to center spacing of more than 8 inches.
B. Joints

The precast reinforced concrete three-sided culvert sections shall be produced with flat-butt ends.  Design and form the ends of the precast sections in a manner that produces a continuous line with a smooth interior when the sections are laid together.  The precast sections shall be free of appreciable irregularities along the length and compatible with the permissible variations given in Section E.

C. Manufacture
Manufacture precast reinforced concrete three sided culvert sections by either the wet cast method or dry cast method.

1. Mixture – In addition to the requirements of Section 1077 of the Standard Specifications, do not proportion the mix with less than 564 lb/yd3 of portland cement.

2. Strength – Concrete shall develop a minimum 28-day compressive strength of 5000 psi.  Movement of the precast sections should be minimized during the initial curing period.  Any damage caused by moving or handling will be grounds for rejection of that precast section. 
3. Air Entrainment – Air entrain the concrete in accordance with Section 1077 ‑ 5(A) of the Standard Specifications. For dry cast manufacturing, air entrainment is not required.

4. Testing ( Test the concrete in accordance with the requirements of Section 1077 - 5(B). 

5. Handling – Handling devices or holes are permitted in each section for the purpose of handling and placing.  Submit details of handling devices or holes for approval and do not cast any concrete until approval is granted.  Remove all handling devices flush with concrete surfaces as directed.  Fill holes in a neat and workmanlike manner with an approved non-metallic non-shrink grout, concrete, or hole plug.

D. Physical Requirements

Acceptability of precast sections is based on concrete cylinders made and tested in accordance with ASTM C31 and ASTM C39.

E. Permissible Variations

Produce sections that meet the requirements of ASTM C1504 Section 11.  All external surfaces shall be flat, true, and plumb.  Irregularities, depressions, or high spots on all external surfaces shall not exceed ½” in 8 feet.

F. Marking

Mark each section in accordance with ASTM C1504 Section 15.  Each section shall be clearly marked on the inner surface.

G. Installation

1. Excavation – Unclassified Structure Excavation shall be performed in accordance with the Standard Specifications.  Remove all material necessary to construct the precast reinforced concrete three sided culvert.

2. Footings – Install precast culvert sections and, when applicable, precast wing walls on cast-in-place reinforced concrete footings. The footings shall have a smooth float finish and shall conform to the lines and grades shown on the plans.

3. Placement – Arrange for a manufacturer’s representative to be on site during installation of all precast culvert sections.  Place the precast culvert sections as shown on the design plans.  Set sections on 6” x 6” masonite or steel shims located at support points and as recommended by the manufacturer.  Provide 2” of stacked shims between the footing and the bottom of the vertical walls.  In case of irregularities between the two surfaces, provide a minimum of ½” of shims under any point to assure a minimum of ½” gap between the two surfaces.  Fill the gap with non-shrink grout.

4. Joints – Cover the flat-butt joints with a joint wrap not less than 12” in width.  Thoroughly clean the surface of the section from all dirt and dust before applying the joint wrap.  Provide an external wrap that meets the criteria of ASTM C877 or an approved equal. Cover the joint by starting at the bottom of one precast section leg, crossing the top of the precast section, and stopping at the bottom of the opposite precast section leg.  Minimize the number of laps.  When laps are necessary, provide a 6” minimum lap length and place the overlap in the downward direction.  Prime the section ends prior to placing the wrap material when the air temperature is below 50( F.  Provide primer that meets the joint wrap manufacturer’s recommendations and is approved by the Engineer.  During backfilling operations, keep the joint wrap material in its proper location. 

5. Select Backfill – Backfilling operations shall be performed in accordance with the Standard Specifications.  Provide select backfill that meets the requirements of the Standard Specifications and the manufacturer’s recommendations.  Compact backfill in loose eight inch or less lifts and to a density that is greater than or equal to 95 percent of the maximum dry density as determined by AASHTO T99 or ASTM D698.

4.0 Basis of Payment


The Precast Reinforced Concrete Three Sided Culvert as described on the plans and in this Special Provision will be paid for at the contract lump sum price for “Precast Reinforced Concrete Three Sided Culvert at Station __________”.  Such price and payment (excluding the cast-in-place footings, wing walls and headwalls) will be full compensation for all work covered by this Special Provision, the plans and applicable parts of the Standard Specifications and will include, but not be limited to, furnishing all labor, materials, equipment and other incidentals necessary to complete this work.  Such price and payment will also be full compensation for concrete, reinforcing steel, labor, equipment and all other related materials necessary for the completion of the precast reinforced concrete three sided sections.

No separate payment will be made for select backfill material.  The entire cost of providing select backfill, including hauling, furnishing, and placing backfill material shall be included in the lump sum price for “Precast Reinforced Concrete Three Sided Culvert at Station __________”.
Design and construction of the footings, wing walls, and headwalls will be paid for at the contract unit price per cubic yard for “Class A Concrete”.  This price shall include, but not be limited to, furnishing all concrete, reinforcing steel, labor, equipment and all other related materials necessary to complete the work.
Unclassified Structure Excavation required for constructing the precast reinforced concrete three sided culvert will be paid for in accordance with the Standard Specifications and will not be a part of these pay items.

Payment will be made under:

Precast Reinforced Concrete Three Sided Culvert at Station __________Lump Sum
Class A Concrete____________________________________________Cubic Yards
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