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ITEM #0601XXXA - (SIZE) PRECAST CONCRETE BOX CULVERT
  Description:  Work under this item shall consist of designing, load rating, furnishing and installing a precast concrete box culvert(s) in accordance with the details shown on the plans and as ordered by the Engineer.  This item also includes all hardware, inserts and dowels for connections as shown on the plans.
  Materials:  The precast concrete shall meet the requirements of M.14.01-1.  The concrete mix design shall be submitted to the Engineer and shall attain a minimum compressive strength (f’c) of 5,000 psi and a minimum electrical resistivity of 29 kΩ-cm in accordance with AASHTO T 358 at 28 days.
  All reinforcing steel, including dowel bar mechanical connectors, shall be galvanized and meet the requirements of M.06.01.
  All threaded concrete inserts, lifting fixtures, and miscellaneous hardware cast into precast concrete components shall be galvanized in accordance with ASTM A153 or ASTM B695 Grade 50 as shown on the plans.

  Non-shrink grout shall meet the requirements of M.03.05, except that the non-shrink grout shall attain a minimum compressive strength of 3,000 psi prior to the passage of flowing water over the grout.
  Gaskets shall be flexible, expanded rubber meeting the requirements of ASTM D1056.  
  Construction Methods:
1. Design and Load Rating:  The design of the precast concrete box culvert(s) shall meet the requirements of the latest edition of the AASHTO LRFD Bridge Design Specifications, including interim specifications, available prior to the advertising date of the contract, as supplemented by ASTM C1433 and amended as follows:
· Unless otherwise shown on the plans, the precast concrete box sections shall achieve a minimum load rating factor of 1.20 for all design, legal, and permit vehicle loads in accordance with CTDOT Bridge Load Rating Manual.

(http://www.ct.gov/dot/lib/dot/documents/dbridgedesign/conndot_lr_manual.pdf).
· The maximum allowable deflection of the precast concrete box sections due to the design vehicle live load shall be no greater than 1/800 of the span (clear distance between the inside face of walls).  
· Design the precast concrete box sections for all construction load effects that may be applied during all stages/phases of construction.
· The minimum thickness of the roof, floor and walls of the precast concrete box sections shall be no less than 8 inches, unless otherwise noted on the plans.  The thickness of the roof of the box culvert sections at the inlet and outlet may be governed by the development of the reinforcement required to connect the  headwall to the box culvert.   

· The concrete cover over the reinforcement on any surface of the roof, floor and walls of the precast concrete box sections shall be 2 inches, unless otherwise noted on the plans.   
· The reinforcement spacing to control cracking shall be based on Class 2 exposure conditions. 

   2.  Submittals

(a) Working Drawings, Design Computations Submittal:  The Contractor shall submit an individually packaged set of working drawings and design computations for each precast box culvert location to the Engineer for review in accordance with 1.05.02.  Each package shall include working drawings and computations, with all details and documents necessary for fabrication and erection, and shall address all unique culvert sections and loading conditions.  The package shall include the following:
· Title sheet

· Table of contents

· Contact information for designer and fabricator – contact information shall include name and address of each firm and the name of contact person with phone number and email address

· Precast concrete box culvert working drawings, design computations and supporting data
  The drawings shall include complete details of the precast concrete box sections and connections for the headwall, nosing and closure pours where shown on the plans.  The drawings shall include, but not be limited to, the following:
· Project number, town and crossing

· Bridge number, when shown on the plans
· Layout plan of the precast concrete boxes and headwalls.  The plan shall include the dimensions of each box culvert and headwall section.  The Contractor shall determine that the length of each box culvert section, including all tolerances, satisfies the stages of construction, sequence of construction, and construction methodology shown on the plans.
· Plan indicating sequence of erection and stage construction of precast concrete box culvert sections.
· Plans and cross-sections of the box and headwall sections detailing the length, width, height and thickness of wall, floor and roof slabs.
· Type, size, location and spacing of steel reinforcing, mechanical connectors and concrete inserts for anchoring threaded deformed steel bars, bending diagrams, material lists and catalog cuts for mechanical connectors and inserts as applicable.
· Type, size and location of fixtures and lifting holes.
· Location and size of all holes to be cast and additional reinforcement as required.
· Type, size and location of joints, gaskets and additional steel reinforcement.

· Material specification designations for all components.
  The design computations shall include, but not be limited to the following:
· Project number, town and crossing

· Bridge number, if applicable

· References to design specifications, including interim specifications

· Diagrams identifying all members and load conditions and combinations

· Descriptions for each notation used, and references to applicable specification sections and articles
· Bending moment and shear diagrams

· Section specific computations for box sections
· Computations for reinforcing development and splice lengths and diagrams identifying splice locations
· Complete tabulated results from all load conditions and load combinations including shipping, handling, and erection
(b) Load Rating Submittals:  The Contractor shall submit an individually packaged load rating report(s) for each precast box culvert location to the Engineer for review in accordance with 1.05.02 and the CTDOT Bridge Load Rating Manual.
  3.  Fabrication and Manufacture:  The fabrication and manufacture of the precast concrete box sections shall meet the requirements of M.08.02-4 as supplemented by the following:
(a) Test Cylinders:  During the casting of the sections, the Contractor shall make a minimum of four 4 inch x 6 inch test cylinders during each production run.  Cylinders shall be cured under the requirements of ASTM C31 and shall be used to determine the 28 day compressive strength (f(c).  
(b) Finishing:  All fins, runs, or mortar shall be removed from the concrete surfaces which will remain exposed.  Form marks on exposed surfaces shall be smoothed by grinding.  All exposed, outside concrete surfaces shall be given a grout clean-down finish in accordance with 6.01.03-10.

(c) Handling and Storage:   Storage, transportation and handling of sections prior to final placement shall be performed without damage to the sections.  Any damaged sections shall be repaired or replaced by the Contractor, at its own expense, as directed by the Engineer.

(d) Repairs:  The Contractor shall submit to the Engineer, for review, the proposed methods and materials to be used in the repair operation. 

  4.  Fabrication Tolerances:  Tolerance of forming precast concrete box sections shall be as follows:

(a) Internal Dimensions: The internal dimensions shall be within 1% of the design dimensions or within 11/2 inches, whichever is less.
(b) Slab and Wall Thickness:  the slab and wall thickness shall be within 1/4 inch of the thicknesses shown in the design.
(c) Laying Length of Opposite Surfaces: Variations in laying lengths of two opposite surfaces of the box section shall be less than 1/8 inch/ft of internal span.
(d) Length of Section: The length of a section shall not vary from the designed length by more than 1/2 inch in any box section.
(e) Position of Reinforcement:  Concrete clear cover shall conform to Article 6.02.03-4(b).
(f) Area of Reinforcement: The areas of steel reinforcement shall be the design steel areas as shown in the manufacturer's working drawings.
  5.  Acceptance of Box Sections:  Box sections shall conform to all dimensions within tolerances noted herein and shall be free of defects.  Adjacent sections shall be assembled without a gasket to ensure that all tolerances specified are met prior to shipping.  All sections that will be joined with mechanical connectors shall be pre-assembled, complete with fasteners, to confirm alignment.   The Department shall be given at least 2 working days’ notice to inspect and evaluate the sections prior to shipping.  
  6.  Installation:  The installation of the precast concrete box sections, and headwalls where applicable, shall be in accordance with the final working drawings and the following:

 All box culvert joints shall be sealed with rubber gaskets and must provide a silt-tight fit.  The gasket shall be compressed to a minimum of 1/2 of its uncompressed width.  The gasket shall be uniformly compressed along all vertical and horizontal surfaces.  A positive means, through the use of seating devices, shall be used for pulling each section against the adjacent section to assure an adequate silt-tight joint.

  Details for the seating method shall be submitted to the Engineer for review.  The lap joints shall be seated such that they make a continuous line of box sections with a smooth interior, free from irregularities in the invert line.

  The top portions of the horizontal lap joints for the roof and floor slabs and the outside face of the vertical lap joints (full height on each side) shall be neatly filled with non-shrink grout after seating the sections.  The exposed portions of the lap joints within the haunches or fillets shall also be neatly filled with non-shrink grout.  The finished surface shall be smooth and level with the adjacent concrete.

  After its installation, any box section, as determined by the Engineer, not acceptable in vertical or horizontal alignment for any reason, including but not limited to settlement, displacement, excess camber or misfit, shall be removed by the Contractor and correctly installed, as directed by the Engineer and at the Contractor’s expense.

  All fixtures or holes cast into the sections for lifting or seating shall be neatly filled with non-shrink grout.  The finished surface shall be smooth and level with the adjacent concrete.

  The surface preparation, mixing, placing, curing, and finishing of the non-shrink grout shall follow the written instructions provided by the manufacturer of the grout.  The Contractor shall furnish the Engineer with copies of the instructions.  The grout shall be cured at least 3 days unless determined otherwise by the Engineer.

  7.  Erection Tolerances: The Contractor shall be responsible for ensuring the overall length of the box culvert meets the layout requirements of the plans.
  Method of Measurement:  This work will be measured along the structure centerline for payment by the number of linear feet of precast concrete box culvert completed and accepted.
  Basis of Payment:  This work will be paid for at the Contract unit price per linear foot for "(Size) Precast Concrete Box Culvert,” complete in place, which price shall include all equipment, materials, tools and labor incidental to the design, manufacture, shipping, repair and installation of the precast concrete box culvert of the specified size(s) at the locations specified on the plans.
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