

BRIDGE, STEEL TRUSS, PRE-ENGINEERED

Description

This work shall consist of the design, fabrication, delivery, assembly and erection of a pre-engineered, pre-fabricated steel truss bridge in accordance with 105.03. The truss for the pre-engineered, pre-fabricated bridge shall be welded steel construction. The truss system shall be an H-section, half-through pony-type Pratt truss. A minimum of five years of experience in the design and fabrication of pre-engineered/pre-fabricated bridges is required.


This work shall also consist of the design and construction of reinforced concrete bridge deck in accordance with these requirements, the applicable portions of 702, 703, 704 and as shown on the plans.


Materials

Materials shall be in accordance with the applicable portions of 619, 702, 703 and 711 and the following:



1.

All bridge structural members, including rail elements, shall be fabricated from high strength, low alloy, atmospheric corrosion resistant ASTM A847 cold-formed welded square and rectangular tubing and/or ASTM A588, or ASTM A242, ASTM A606 plate and structural steel shapes, Fy = 50,000 psi. The minimum corrosion index of atmospheric corrosion resistant steel, as determined in accordance with ASTM G 101, shall be 6.0.



2.

Field splices shall be fully bolted with ASTM A325 Type 3 high strength bolts
 in accordance with the “Specifications for Structural Joints Using ASTM A 325 or A 490 Bolts.”



3.

Welding and weld procedure qualification tests shall conform to the provisions of ANSI/AWS D1.1 “Structural Welding Code”, current edition. Filler metal shall be in accordance with the applicable AWS Filler Metal
 Specification. For exposed, bare, unpainted applications of corrosion resistant steels, the filler metal shall be in accordance with AWS D1.1, Section 3.7.3.



4.

Concrete shall be in accordance with 702.



5.

Reinforcing steel shall be in accordance with 703.


Design Data

The design of the pre-engineered, pre-fabricated steel truss bridge and reinforced concrete bridge deck shall be performed in accordance with the following:



1.

“LRFD Guide Specifications for the Design of Pedestrian Bridges,” AASHTO, 2009



2.

"LRFD Bridge Design Specifications," AASHTO, 2012, and all interim specifications



3.

“Steel Construction Manual,” American Institute of Steel Construction, Thirteenth Edition or latest edition.



4.

“Indiana Department of Transportation Design Manual,” current edition.


In addition to normal dead loads, the pre-engineered, pre-fabricated steel truss bridge shall be designed for the following:



1.

Uniform Live Load: Bridge shall be designed for an evenly distributed pedestrian live load of 90 lbs/sq ft as required by AASHTO.



2.

Vehicle Load: Bridge shall be designed for a live load equivalent to an H10 truck loading in accordance with AASHTO.



3.

Wind Load: Bridge shall be designed for a minimum wind load of 120 miles per hour. The wind shall be calculated on the entire vertical surface of the bridge.



4.

Seismic Load: The entire structure, including the bearing assemblies, shall
be designed for Performance Category “A” requirements in accordance with AASHTO.



5.

Temperature: Bridge shall be designed to accommodate a temperature differential of 120°F. At least 1 in. clearance shall be provided between the concrete expansion abutment and the end of the bridge floor.



6.

Deflection: Bridge shall be cambered to offset dead load deflections. Final grade for bridge shall be as shown on the plans. Vertical deflection due to un-factored service pedestrian load shall not exceed L/360 of the span.


Fabrication

Fabrication of the pre-engineered, pre-fabricated steel truss bridge shall be in accordance with the applicable portions of 711 and the following:



1.

Workmanship, fabrication, and shop connections shall be in accordance with AASHTO.



2.

Three sets of working drawings and structural design calculations, signed and sealed by a Professional Engineer registered to practice in the State of Indiana, shall be submitted to the Engineer for review and approval prior to fabrication. Tension members shall require Charpy V-notch testing per zone 2.



3.

Bridge shall be fabricated by a fabricator who is currently certified by the American Institute of Steel Construction to have the personnel, organization,
experience, capability, and commitment to produce fabricated structural steel for the category “Simple Steel Bridges” as set forth in the AISC Certification Program. Quality control shall be in accordance with procedures outlined for AISC certification.



4.

Welders shall be properly accredited operators, each of whom shall submit 
certification of satisfactorily passing AWS standard qualification tests for all positions with unlimited thickness of base metal,
have a minimum of 6 months experience in welding tubular structures and have demonstrated the ability to make uniform sound welds of the type required.



5.

Continuous railing shall be located on the inside of the trusses. The railing shall have a maximum opening of 4 in. All railing shall have a smooth inside surface with no protrusions or depressions. All ends of angles, channels and tubular members shall be closed and ground smooth.


Construction Requirements

Construction of the pre-engineered, pre-fabricated steel truss bridge and the reinforced concrete bridge deck shall be in accordance with the applicable portions of 619, 702, 703, 704 and 711 and the following:



1.

Structural design of the reinforced concrete bridge deck shall be performed by the Contractor. Prior to construction of the bridge deck, three
sets of detailed working drawings and structural design calculations, signed and sealed by a Professional Engineer registered to practice in the State of Indiana, shall be submitted to the Owner and Engineer for review and approval.



2.

The Contractor shall verify with the bridge manufacturer all dimensions, locations, configurations and bearing assemblies required at
the bridge substructures for proper installation of bridge. Substructure dimensions and elevations indicated on the Plans and working
drawings shall be adjusted in accordance with the bridge manufacturer’s requirements with no direct payment for modification of the
substructures. All adjustments shall be submitted as working drawings with calculations to the Owner and Engineer for review and approval prior to construction of the bridge substructures and prior to fabrication of the prefabricated bridge.



3.

Bare applications of enhanced corrosion resistant steels.





All Blast Cleaning shall be done in a dedicated OSHA approved indoor facility owned and operated by the bridge fabricator. Blast operations shall use Best Management Practices and exercise environmentally friendly blast media recovery systems.





To aid in providing a uniformly “weathered” appearance, all exposed surfaces of steel shall be blast cleaned in accordance with Steel Structures Painting Council Surface Preparation Specifications No. 7 Brush-Off Blast Cleaning, SSPC-SP7, latest edition.





Exposed surfaces of steel shall be defined as those surfaces seen from the deck and from outside of the structure. Stringers, floor beams, lower brace diagonals and the inside face of the truss below deck and bottom face of bottom chord shall not be blasted.



4.

The bridge shall be delivered to the site by truck. Precautions shall be taken during transportation to prevent warping, twisting and damage to the steel members and their finish.



5.

The Contractor shall coordinate with the bridge manufacturer regarding the
required unloading, erection, splicing, bearing and bolting procedures.



6.

All damage to structural members and finishes of bridge during transportation, storage, or installation shall be repaired or replaced at no additional cost as directed by the Engineer.



7.

Concrete and reinforcing steel testing requirements shall be in accordance with 702 and 703, respectively.


Method of Measurement

Pre-engineered/pre-fabricated steel truss bridge and erection will not be measured separately. No measurement will be made for design and construction of reinforced concrete bridge deck.


Basis of Payment

Bridge, steel truss, pre-engineered will be paid for at the contract unit price per lump sum.


Payment will be made under:



Pay Item



Pay Unit Symbol


Bridge, Steel Truss, Pre-Engineered.......................Lump Sum


The cost of design, working drawing preparation, labor, materials, fabrication, delivery, erection and assembly required for the installation of bridge shall be included in the cost of the pay item.


The cost of design, working drawing preparation, labor and materials required for construction of the reinforced concrete bridge deck including reinforcing steel, concrete and formwork shall be included in the cost of the pay item.


The cost of drilling holes for anchor bolts, anchor bolts, bridge bearing devices, fabrication, Charpy V-Notch toughness tests and necessary incidentals shall be included in the cost of the pay item.


