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U.S. BRIDGE 
SUGGESTED SPECIFICATIONS FOR 
PREFABRICATED VARIABLE-SPAN STEEL PANEL BRIDGES 
1. GENERAL

1.1 Definitions
AASHTO:  The American Association of State Highway and Transportation Officials (see their website at www.transportation.org)
Agreement:  The purchase order agreement under which the Owner or Owner’s agent, and the Manufacturer have contractually agreed to perform and make payment including the general conditions. 

Bridge:  The prefabricated steel bridge superstructure supplied to the Contractor or Owner by the manufacturer.  For purposes of these specifications, “Bridge” does not include any abutments, piers, or other substructure components or foundations, nor does it include any part of the roadway to be located directly upon the bridge superstructure.
BSI:  British Standards Institution (see their website at www.bsigroup.com)
Calculations:  Documentation related to the analysis, design, and load rating (when requested) in the form of hand computations, computer output, diagrams and summary tables in either hard copy or electronic portable document format (.pdf) files.
CSA:  Canadian Standards Association (see their website at www.csa.ca)
Contract Documents:  The documents prepared by the Owner which govern the scope of work, design, manufacturing of the Bridge.

Contractor:  The company responsible for installing the Bridge.
Custom:  Items or features listed as Custom, Customized or Customization, will require special analysis and detailing and will lengthen the design, fabrication and delivery phases of the project.
Design Loading:  The specified minimum live loads governing the bridge’s design.

Engineering Drawings:  Drawings prepared by the Manufacturer that represent the intended engineering design including criteria and general notes. These drawings typically depict the Bridge’s framing plan, elevation, member sizes, transverse section(s), end-of-bridge section(s), field assemblies, and installation notes.
Load Rating:  The live load capacity of the Bridge pursuant to Applicable Codes, Standards, and statutes of the state in which the bridge is located.  Load ratings shall be reported as inventory or operating.
LRFD:  Load & Resistance Factor Design
Manufacturer:  The firm responsible for the design, preparation of drawings, fabrication and shipping of the Bridge.
Manufacturer’s Responsibilities:  The work to be performed in accordance with these specifications will consist of timely furnishing of structural steel design, and shop drawings; and manufacture of the Bridge pursuant to the Applicable Codes and Standards, and transportation to the location indicated in the Contract Documents. 

Owner: The legal Owner of the installed Bridge.
Owner’s Responsibilities:  The owner will, in a timely way, provide the Bridge Manufacturer with approved Contract Documents sufficient in scope to define the requirements to plan, layout, design, and fabricate the Bridge;  provide requirements for shop assembly and shop inspection; provide or approve paint color and finish (gloss); provide or approve a complete list of included and excluded items to be supplied with the Bridge; provide or approve the requirements for submitting Engineering Drawings; and provide adequate and accurate information as to the requirements for delivering the Bridge.
Panel Bridge:  A bridge configuration based on an assembly of modular units that are constructed from angle shapes and gusset plates and welded into uniform truss panels.  These units are pre-assembled into buildable units by connecting top and bottom chord members.
Shop Drawings:  Drawings prepared by the Manufacturer that represent the intended fabrication of pieces and supplied items.  These drawings include instructions for forming, fabricating, connecting and finishing the pieces, in the form of labels, symbols, notes, and dimensions.

Standard:  Items or features listed in this Specification as “Standard” will be underlined and are pre-engineered and have associated standardized calculations and details available for expedited review and production.
Timely:  In compliance with the time parameters of the agreement.
Variable Span:  The Bridge shall have the ability to be re-configured into smaller modular span groups based on the purchased maximum span and corresponding accessories such as end posts and bearings. 
1.2  Manufacturer’s Qualifications
AISC Certification:  The Manufacturer shall have maintained certification by the American Institute of Steel Construction (AISC) (Major Steel Bridges), including Fracture Critical and Sophisticated Paint System endorsements, for a period of at least five (5) continuous years immediately preceding the bid opening.
SSPC Qualifications:  The Manufacturer shall employ painters trained and certified under the Structural Steel Paint Council, SSPC QP3 Standard Procedure for Evaluating Qualifications of Shop Painting Applicators and familiar with material safety data sheets (MSDS), product data sheets, painting tools and equipment and quality procedures.   

1.3 Pre-Approved Manufacturers

The Owner has pre-approved the following manufacturers as possessing the requisite qualifications to timely and properly design and manufacture the Bridge.  

U.S. Bridge 


201 Wheeling Avenue


P.O. Box 757


Cambridge, Ohio  43725

All other prospective manufacturers, not pre-approved by the Owner are required to submit a signed application with the following documentation supporting their ability to meet the above referenced qualifications no less than twenty (20) business days prior to bid opening:
· Copy of current AISC certifications as provided above.
· Copy of Quality Assurance Programs.
· Splicing and erection procedures.
· Approved welding process procedures.
· The name and qualifications of the Manufacturer’s representative designated to represent the Manufacturer for all pre-bid activities.   
· The name and qualifications of the Technical Assistant that will conduct on-site assistance during field installation of the Bridge until secure and stable.
· If any part of the Bridge is to be galvanized, a copy of the written warranty issued by the galvanizer that warrants against corrosion of the superstructure (other than bridge flooring) for a period of not less than 35 years.
· Complete list of plant, equipment, employees and others to be used by the applicant to design and manufacture the Bridge including copies of all Professional Engineering licenses for designers and welding certificates for welders.
Notification:  The Owner will evaluate and verify the accuracy of the submittal and notify the prospective Manufacturer at least five (5) business days prior to bid opening whether the prospective Manufacturer meets the requisite qualifications.  If the Owner determines that the requisite qualifications do not exist, the Manufacturer’s bid shall not be eligible for consideration.  The Owner will notify rejected bidders of the decision.  The Owner’s decision shall be final.

2. APPLICABLE CODES AND STANDARDS
2.1 Governing Codes and Standards

1. The Bridge shall be designed in accordance with current, recognized and accepted specifications for bridge design and construction, including all interims, and as stipulated by the Owner below.  Additionally, a live load basis such as HL93 (AASHTO LRFD), or HS20 (AASHTO Std. Spec.) shall also be specified by the Owner.  The Owner’s designation of the specification should be consistent in its application to other parts of the project such as the substructure and foundations.
2. Specifier select one [American Association of State Highway and Transportation Officials (AASHTO) Standard Specifications for Highway Bridges, 17th Edition (2002), Division I & II.] -or- [AASHTO LRFD Bridge Design Specifications for Highway Bridges, 5th Edition (2010) and AASHTO LRFD Bridge Construction Specifications 3rd Edition (2010)] -or- [BS 5400:2006 British Standard, by BSI] -or- [CAN/CSA-S6-06 Canadian Highway Bridge Design Code, November 2006] -or- [FM 3-34.342 (FM5-446) Military Nonstandard Fixed Bridging (Field Manual)]. 

2.2 Reference Codes and Standards

1. American Institute of Steel Construction (AISC), Steel Construction Manual, Thirteenth Edition.
2. ANSI/AF&PA National Design Specification (NDS) for Wood Construction 2005 Edition. 

3. American Welding Society (AWS) D1.5 Bridge Welding Code (Use AWS D1.1 for welding not covered in AWS D1.5).
4. Research Council on Structural Connections (RCSC) Specifications for Structural Joint Using A325 or A490 Bolts (2004).
5. AASHTO/NSBA S2.1 Steel Bridge Fabrication Guide Specifications, 2nd Edition.
3. BRIDGE CHARACTERISTICS (Specifier define, select or delete these sections)
3.1 Span(s):  The Bridge shall be composed of the following number of spans and span lengths.  Span shall mean the center-to-center distance between bearing centerlines of the primary members.  The standard span lengths are supplied in modules of 2.31M.  If another span dimension is required, it is considered a customized option and will require additional engineering analysis and a longer fabrication time.  Below is a matrix of span number and standard span lengths.
	Span  Length
	Span #1
	Span #2
	Span #3
	Span #4
	Span #5
	Span #6
	Span #7
	Span #8

	13.8M
	(
	(
	(
	(
	(
	(
	(
	(

	16.2M
	(
	(
	(
	(
	(
	(
	(
	(

	18.5M
	(
	(
	(
	(
	(
	(
	(
	(

	20.8M
	(
	(
	(
	(
	(
	(
	(
	(

	23.1M
	(
	(
	(
	(
	(
	(
	(
	(

	25.4M
	(
	(
	(
	(
	(
	(
	(
	(

	27.7M
	(
	(
	(
	(
	(
	(
	(
	(

	30.0M
	(
	(
	(
	(
	(
	(
	(
	(

	32.3M
	(
	(
	(
	(
	(
	(
	(
	(

	34.6M
	(
	(
	(
	(
	(
	(
	(
	(

	36.9M
	(
	(
	(
	(
	(
	(
	(
	(

	39.2M
	(
	(
	(
	(
	(
	(
	(
	(

	41.5M
	(
	(
	(
	(
	(
	(
	(
	(

	43.8M
	(
	(
	(
	(
	(
	(
	(
	(

	46.2M
	(
	(
	(
	(
	(
	(
	(
	(

	48.4M
	(
	(
	(
	(
	(
	(
	(
	(

	50.8M
	(
	(
	(
	(
	(
	(
	(
	(

	53.1M
	(
	(
	(
	(
	(
	(
	(
	(

	55.4M
	(
	(
	(
	(
	(
	(
	(
	(

	57.7M
	(
	(
	(
	(
	(
	(
	(
	(

	60.0M
	(
	(
	(
	(
	(
	(
	(
	(

	Custom
	___
	___
	___
	___
	___
	___
	___
	___


[image: image1.bmp]
Example span arrangement:

Span #1 = 48.4M

Span #2 = 20.8M
Span #3 = 30.0M
Span #4 = 30.0M
Width:  The proposed width shall be the clear roadway width between bridge railings or curb elements shall be.  The five proposed widths listed below are standard.
(
3.67 M
[curb/curb] or [rail/rail] or [curb/rail]
(
4.33 M
[curb/curb] or [rail/rail] or [curb/rail]
(
5.00 M
[curb/curb] or [rail/rail] or [curb/rail]
(
7.33 M
[curb/curb] or [rail/rail] or [curb/rail]
(
9.33 M
[curb/curb] or [rail/rail] or [curb/rail]
(
____ M
custom width [curb/curb] or [rail/rail] or [curb/rail]

3.2 Skew:  The Bridge will have no skewed arrangement as the Bridge’s longitudinal axis shall be square (90o) to the bridge’s centerlines of bearing.
3.3 Sidewalks:  The standard sidewalk is to be internal to the truss framing and raised (200 mm) above the roadway and supplied in a 1.2 M width.  The incorporation of a sidewalk other than that specified above is considered a customized option and will require additional engineering analysis and a longer fabrication time.  


 M 
(edge/rail) left sidewalk inside (raised ____mm)


 M 
(edge/rail) left sidewalk outside (cantilevered)


 M 
(edge/rail) right sidewalk inside (raised ____mm)



 M 
(edge/rail) right sidewalk outside (cantilevered)
3.4 Finish:  The finished surface of the fabricated steel shall be hot-dip galvanized zinc.
3.5 Flooring/Deck:  The standard floor construction shall utilize a ¼” galvanized, checkered plate pre-attached to stringer beams in a panelized floor system.  Specification of another floor construction is considered a customized option and will require additional engineering analysis and a longer fabrication time.  
(
Timber plank pre-attached onto steel stringer beams (bare surface)
(
Timber plank pre-attached onto steel stringer beams (field paved with asphalt)

(
Galvanized open-grid steel grating prefabricated on steel stringer beams

(
Galvanized steel checker plate pre-attached onto stringer beams (bare surface)
(
Galvanized steel checker plate pre-attached onto stringer beams (field paved with asphalt)
(
Galvanized steel checker plate (with anti-skid coating) pre-attached onto stringer beams 
3.6 Bridge Railings:  The standard railing construction shall utilize a galvanized steel W-beam guardrail with a neoprene spacer mounted to the truss.  Specification of another railing construction is considered a customized option and will require additional engineering analysis and a longer fabrication time. 
(
Galvanized Steel W-Beam Guardrail with Spacer (Single)
(
Galvanized Steel W-Beam Guardrail with Spacer (Double Nested)

(
Galvanized Steel Thrie-Beam Guardrail with Spacer (Single)
(
Galvanized Steel Thrie-Beam Guardrail with Spacer (Double Nested)

(
Timber Railing with Spacer
Railings will be shipped separately from the truss panels and shall be installed and spliced on site.  The Owner shall be responsible for designing and completing the connection of the bridge railing to any approach railings or terminators, unless otherwise specified in the Agreement.
3.7 Bearings: The standard bearing devices shall be pre-formed resin impregnated fabric pads with steel base & load plates.  The expansion bearing shall have sliding surfaces made with PTFE & stainless steel.  Specification of different bearing devices is considered a customized option and will require additional engineering analysis and a longer fabrication time.  The Bridge shall utilize the following bridge bearings: 
(
Steel Base Plates on Steel Load Plates

(
Steel Base Plates on Steel Load Plates with PTFE & Stainless Steel Surfaces

(
Pre-formed Resin Impregnated Fabric Pads on Steel Base & Load Plates
(
Laminated Elastomeric Bearing Pads on Steel Base & Load Plates
(
Plain Elastomeric Bearing Pads on Steel Base & Load Plates
3.8 Expansion Joints: There is no standard for expansion joints for the Liberty Series Bridge.  If desired the bridge requires an expansion joint it will be considered a customized option and will require additional engineering analysis and a longer fabrication time.  The Bridge shall utilize the following expansion joints:
(
No Expansion Joint
(
Steel Backwall and Shelf Angle 
(
Sliding Angle on Backwall Angle

(
Neoprene Strip Seal

(
Neoprene Compression Seal

4. ENGINEERING 
4.1 Licensure:  The engineering design of the Bridge shall be performed by, or under the direct supervision of a Licensed Professional Engineer in the State where it is manufactured.  The design shall be completed in accordance with recognized engineering principles and design practices and with a standard of care commensurate with the Manufacturer’s role in the project.
4.2 Design Specification: The Bridge shall be designed in accordance with: 
(  AASHTO LRFD Bridge Design Specifications 5th Edition (2010) including all interims
(  
AASHTO Standard Specifications for Highway Bridges, 17th Edition (2002), Division I including all interims 
(  BS 5400:2006 British Standard, by BSI, including interims
( CAN/CSA-S6-06 Canadian Highway Bridge Design Code, November 2006, including interims
( FM 3-34.342 (FM5-446) Military Nonstandard Fixed Bridging (Field Manual)
Additionally, the live load shall be specified as: 
( 
HL93 (AASHTO LRFD)
( 
HS15 (AASHTO Std. Spec.) 
( 
HS20 (AASHTO Std. Spec.) 
( 
HS25 (125% of HS20)
( 
TS32S
( 
HA 


  (BSI 2006)
( 
HB 


  (BSI 2006)
( 
CL-625 (CAN/CSA-S6-06) 
( 
CL-625-ONT (CAN/CSA-S6-06)

( 
____ Class Hypothetical Military Vehicle

4.3 Analysis: The structural analysis for the Bridge shall include, at a minimum, a two dimensional analysis for gravity dead loads and moving live (truck) loads on transverse and longitudinal members, as applicable.  Location of axle loads, lane loads, wheel loads; and the distribution of wheel loads shall be applied as such to produce the maximum effect (stress or applied force) in the member or members under consideration.  


A U-frame analysis is required for half-through trusses, to confirm the top chord’s stability by computing the relative stiffness of the Bridge’s cross sectional members to determine the resistance of the top chord members to buckling. The analysis shall follow E. C. Holt, Jr. and R. M. Barnoff’s research performed for the Column Research Council, (1950-1957).
4.4 Bridge Information Model (BriM):  The Manufacturer shall utilize three-dimensional CAD software with integrated model-data-CNC file transfer of the Bridge components and assemblies to prepare Engineering and Shop Drawings.  This is to promote efficiency during plan development and to improve quality of the delivered Bridge order. 
4.5 Loads & Load Combinations:  All applicable dead and live loads shall be applied and combined as specified in the Design Specification.  A future wearing surface of 25 psf shall be applied to all deck or floor types selected, as a dead load, in anticipation of possible future paving overlays.  Longitudinal forces from thermal expansion and contraction, and vehicles; along with lateral forces from wind, flood or seismic events shall be computed and combined as applicable and in accordance with this Design Specification.
4.6 Gusset Plates: Gusset plates shall be adequately designed to transfer member forces in accordance with governing sections of the Design Specifications and FHWA Publication Number IF-09-014. All gusset plates shall have 1” radiused corners, except for the lower corners aligned toward the mid-line of the bridge.  They shall be square to aid their orientation during assembly.

4.7 Camber, Deflection & Sag:  Calculation of the Bridge’s dead and live load deflection is required.  Live load deflection of the primary members should be limited to the span-to-deflection ratio of L/600 unless specified otherwise.  Dead load deflection shall be accommodated by forming camber into the unloaded geometry of the members and their connections.  Sag, an inherent characteristic of two-pin structures, is due to pin and pin hole clearance.  Sag is undesirable and prohibited.  Bidders with panel bridge types that sag shall be considered unresponsive and their bids will be disqualified.
4.8 Railings: Railings shall be designed to provide a continuous, snag-free alignment along the bridge’s edge of roadway.  Additionally they shall transition smoothly to a ground mounted railing system eventually terminating as directed or planned by the Owner, unless otherwise stipulated in the Agreement.  The railing system shall be designed to meet the dimensional requirements of the Design Specification and to resist vehicular impact loads in accordance with the Design Specification (10 kip for Std. Spec. or TL1 for LRFD).  If a higher railing design load is requested, it is considered a customization and cannot be accommodated without specialized engineering analysis and longer fabrication and delivery times.    
4.9 Sidewalk Railings:  Bicycle and pedestrian rails for sidewalks shall be designed for the dimensional and load requirements of the Design Specification.  They are considered a customized design and cannot be accommodated without specialized engineering analysis, detailing and longer fabrication and delivery times.
4.10 Drawing Submittals:  The Manufacturer shall design the prefabricated bridge(s) and prepare Drawings in accordance with the following minimum requirements.  Specific Project Engineering Drawings and Calculations, sealed by a Registered Professional Engineer in the state where the Manufacturer is located, will be submitted to the Owner for Approval within _____ weeks of receipt of the Purchase Order, contingent upon receiving all scope information at the time of purchase order; and after receiving answers to requests for information (RFI).  Shop Drawings will be supplied to the Owner upon written request.  
Unless otherwise requested, an electronic version of the Shop Drawings will be submitted in portable document format (.PDF) via email to the Owner or the Owner’s designated contact.  After final approval by the Owner, the Manufacturer shall provide the Owner with two 24” x 36” paper copies of the Engineering Drawings.  ____ sets of the As-Fabricated Drawings (11” x 17”) shall be transmitted to the Contractor at the time of Bridge Delivery.
5. MATERIALS & COMPONENTS (Specifier define, select or delete these sections)
5.1 Steel:  Members for vehicular bridges shall be fabricated from domestically produced , wide flange beam and/or channel shapes designated ASTM A709 Grade 50 and structural steel plate designated ASTM A709 Grade 50, all provided by an AISC recognized supplier.  When tubular members are needed as secondary members, the shapes shall be designated as ASTM A500 Grade B (46 ksi) and shall also be domestically produced and provided by an AISC recognized supplier.
5.2 Structural Fasteners:  All bolted connections shall utilize ASTM A-325 High Strength Bolts. All bolts for weathering steel components shall be ASTM A325 Type 3. Galvanized bolts shall be A325 Type 1, hot dip galvanized in accordance with ASTM A-153 specifications.
5.3 Anchor Bolts:  The anchor bolts supplied with all bridge systems shall be ASTM A449 Full Thread Studs Hot Dip Galvanized as per ASTM A153.  Each anchor bolt shall be provided with one A563 Galvanized Heavy Hex Nut and one F436 Galvanized Flat Washer.
5.4 Bearings:  This item consists of furnishing and installing bridge bearings in accordance with the Owner’s requirements, this specification, and the manufacturer’s recommendations. If none is previously determined, the following specifications shall apply and be included into the project:
Pre-formed fabric bearing pads shall be made from steel plates on fabric pads and sliding (PTFE) plates as manufactured by Con-Serv Inc. of Georgetown, SC.  The fabric pads shall be composed of multiple layers of 8 oz. cotton duck impregnated and bound with high-quality natural rubber or equivalent.  Bearing pads shall be designed to produce the specified thickness, after compression and vulcanizing, sufficient to withstand compression loads in accordance with the specified design method’s governing section for bearing design.
Designs for Elastomeric and laminated elastomeric bearing pads are considered customized and cannot be accommodated without specialized engineering analysis and longer fabrication and delivery times.  These pads shall be custom molded from neoprene or natural rubber.  Laminated pads shall be reinforced with internal steel plates and vulcanize-bonded to alternating layers of the elastomer during the molding process.
5.5 Expansion Joints: Designs for Expansion Joints are considered customized and cannot be accommodated without specialized engineering analysis and longer fabrication and delivery times.  This item consists of designing, detailing and fabricating overlapping steel joint armor; or strip or compression seal expansion joints in accordance with the Owner’s requirements, this specification, and the manufacturer’s recommendations.  If none is previously determined, the following suggested specifications are offered for inclusion into the project:
Armored strip seal or compression seal expansion joints shall be flexible, non-reinforced and extruded from neoprene (polycholoroprene) compounds which satisfy the ASTM standard specification D3542 for Preformed Polychloroprene Elastic Joint Seals for Bridges.  Steel extrusions for strip seals shall be ASTM A588 or A36 steel as per the manufacturer.  Approved products include:
· Strip Seals - Wabo®StripSeal by Watson Bowman Acme Corp. or Steelflex® Strip Seal Expansion Joint Systems by D.S. Brown Company.
· Compression Seals - Wabo®CompressionSeal Bridge Series by Watson Bowman Acme Corp. or Delastic® Preformed Compression Seals by D.S. Brown Company.
5.6 Floor or Deck System:  The flooring or deck system shall be provided as designated in the Contract Documents and as specified below.    [Specifier note: Many options exist for a flooring or deck system for the Bridge.  The Contract Documents and/or these specifications should indicate if the bridge flooring is to be supplied with the bridge components.]
5.6.1 Timber Plank Floor:  Timber plank flooring shall be ___”x___” nominally dressed made from Dense No. Select Southern Pine treated with Pentachlorophenol preservatives that conform to the American Wood Preservers Association (AWPA) use category UC4C.  Alternate plank thicknesses may be specified but are considered customized and will require engineering analysis and possibly longer fabrication and delivery times.
5.6.2 Checkered Plate Orthotropic Deck:   The orthotropic deck shall be made from regular, modular units prefabricated steel stringer beams supporting steel checkered plate and connecting diaphragms.  The steel plate shall be ¼” thick, ASTM A36 steel and welded to the top flange of the stringer beams.  Hollow tubular members shall be interconnected to the stringer beams to transfer and distribute loads between stringers.  The floor panel assemblies shall be galvanized as per ASTM A123 after fabrication.
5.6.3 Open Grid Steel Deck:  The open grid decking shall be 5” deep with 5 3/16” rolled main bars spaced at 8” on center, ¼” x 2” interlocking cross bars at 4” on center and 5/16” x 1” supplemental bars evenly spaced between main bars.  Panels shall be fabricated for the full roadway width and designed for field-welded attachment to stringers.  The top of the decking is to be serrated as per BGFMA industry standards.  Flooring to be fabricated using ASTM A709 Grade 50 steel and shall be hot dip galvanized as per ASTM A123.  Attachment details shall be shown in the Grid Manufacturer’s installation drawings.
5.7 Waterproofing: The waterproofing membrane shall be a high strength rubberized geo-composite, sheet type, self–adhering waterproofing membrane with woven reinforcing fabric and shall be installed per the manufacturer’s recommendations, above the paving fill layer and beneath subsequent paving layers as shown in the Engineering Drawings.  Approved products include:

•
PavePrep SA by Crafco, Inc.

•
Polyguard 665 Membrane by Polyguard Products
•
Polyguard 1100 Membrane by Polyguard Products (Ohio Projects)
5.8 Asphalt Paving:  Asphalt paving shall be constructed by the Contractor in layers as detailed in the Engineering Drawings Specifier provide additional specification here [and as required by _______________].  Use self-contained spreading equipment of sufficient size, power, and stability to receive, distribute, and strike-off the asphalt concrete at the widths and depths meeting the transverse sections shown in the Engineering Drawings. Fill courses shall be compacted using self-propelled, pneumatic-tired rollers with vertical oscillation.  Intermediate and finish courses shall be compacted using three-wheel steel rollers.  Provide rolls and wheels with the necessary accessories to prevent adhesion of the mixture, and keep them properly moistened with water, water containing a detergent, or water containing an approved additive.  Do not use excess liquid.   
6. MANUFACTURING AND QUALITY CONTROL
6.1 Certification Manual:  A current copy of the AISC Program Manual describing the Bridge Manufacturer’s operations and practices shall be maintained by the quality Control Manager for review by designated quality control inspectors.  Copies of the AISC Certification Manual shall be made available to customers and their representatives, upon requests.
6.2 Cleaning and Surface Preparation:  Steel that is to be fabricated shall be cleaned by solvent or hand tools, or shot blasted, as needed to clean and remove rust and mill scale that might impede accuracy of fit-up or quality of fabrication prior to processing.  Weathering steel shall be blasted to provide a uniform surface appearance.  Steel to be galvanized shall be prepared in accordance with the galvanizers recommendations.  Steel that is to be painted shall follow the Contract Documents and paint manufacturer’s recommendations and as specified below.
6.3 Cambering:  The Bridge shall be fabricated to produce an unloaded camber in accordance with the Owner’s requirements and the design computations to offset the predicted total dead load deflection.

6.4 Welding:  All welding shall conform to the AASHTO/AWS D1.5 Bridge Welding Code.  Welding of tubular connections is covered in the AWS D1.1 Welding Code.  All welding shall utilize E70 or E80 series electrodes.  The weld process used shall be Flux Core Arc Welding (FCAW) or Shielded Manual Arc Welding (SMAW) per ANSI/AASHTO/AWS D1.5 “Bridge Welding Code” or equivalent standard.  Welding operators shall be properly accredited and experienced.  Qualifications of welders shall be made available upon request.

6.5 Plate & Shape Cutting:  Plate and shape cutting shall conform to methods specified in AASHTO/AWS D1.5 Bridge Welding Code Section 3 Workmanship, or equivalent standard.  Computer Numerically Controlled (CNC) cutting equipment shall be utilized as a manufacturing method as it allows for highly accurate dimensional cutting along with precise and rapid shop operations.  Exceptions to CNC processing should be submitted in writing to the owner for approval, prior to commencing fabrication.
6.6 Bolt Holes:  All bolt hole fabrication for high strength, slip critical bolted connections shall conform to the workmanship requirements of the Research Council on Structural Connections (RCSC) Specifications for Structural Joint Using A325 or A490 Bolts, or equivalent standard.  Computer Numerically Controlled (CNC) drilling equipment shall be utilized as a   manufacturing method as it allows for highly accurate hole location along with precise and rapid shop operations.  Exceptions to CNC processing should be submitted in writing to the owner for approval, prior to commencing fabrication. 
6.7 Bolting:  All shop and field bolting shall comply with the AASHTO Construction Specifications, Section 11 and the Research Council on Structural Connections (RCSC) Specifications for Structural Joint Using A325 or A490 Bolts, or equivalent standard.  Field and shop bolts shall be tightened using the Turn-of-Nut Installation Method (AASHTO 11.5.6.4.4) or (RCSC 8.2.1).
6.8 Galvanized Steel Components:  Fabricated components shall be hot dip galvanized after fabrication in compliance with ASTM A-123.  Damage to hot dip galvanized coatings resulting from welding, handling, or other factors shall be repaired in accordance with ASTM Standard Practice A-780.  All bolts and fasteners shall be hot dip galvanized in accordance with ASTM specification A-153.

6.9 Shop Assembly: Shop assembly shall conform to AASHTO Construction Specifications and AASHTO/NSBA S2.1 Guide Specifications.   For bridges such as trusses, the Manufacturer shall shop assemble the entire span, to conform to the camber and blocking requirements shown in the Engineering Drawings in an unloaded, laydown process.  If the span is too long for a complete shop assembly, the Manufacturer shall check-assemble a minimum of three adjacent shippable units of the bridge, in a sequential manner, to ensure that an accurate fit-up of assemblies are possible in the field.  Complex framing members such as skewed floor beams shall also be check -assembled in the shop, to ensure geometric accuracy and fit-up has been achieved.  Stringers beams, transverse bracing and accessory pieces are not required to be check-assembled to their primary members unless specified in the Contract Documents.
6.10 Shop Inspection:  Each Bridge shall be inspected by a qualified shop inspector.  For all welded assemblies the inspector shall be a Certified Weld Inspector that is qualified under the AWS QC-1 program, or equivalent program.  Each inspection shall include as a minimum requirement the following:  review of Shop Drawings, weld procedures, welder qualifications and weld testing reports, visual inspection of welds and verification of overall dimensions and geometry of the Bridge.  Non destructive testing of welds shall be performed both prior to and after galvanizing.  All welds shall be visually inspected 100%.  All welds shall be magnetic particle tested for a minimum length or 12“.  Welds over 12” long shall be magnetic particle tested at least 12” for every 10’ of length.  A report of these inspections shall be provided.  
6.11 Material Certification:  The Manufacturer shall maintain a program to receive, inspect, record and trace materials used in the Bridge.  Material Test Reports shall be used to prove domesticity, and document chemistry and physical test records. Certificates of Conformance shall be used to document compliance with specifications.  Traceability shall be met by heat and lot numbers records from the producing mill or supplier.  This program shall be in evidence by the Manufacturer’s AISC Certification and a written copy found in the Manufacturer’s AISC Certification Manual.
7. SITE, DELIVERY & ERECTION
7.1 Owner responsibility:  The Owner shall procure all necessary information about the site and soil conditions.  The engineering design and construction of the Bridge abutments, piers and/or footings shall be the responsibility of the Owner.  Pertinent information related to the design and performance of the bridge superstructure shall be made available to the Bridge Manufacturer upon execution of the agreement.  The Owner/Contractor shall install the anchor bolts in accordance with the Bridge Manufacturer’s Engineering Drawings and recommendations.  All roadway approach work and paving of the Bridge’s roadway shall be the responsibility of the Owner/Contractor.  All electrical grounding and lightning protection shall be the responsibility of the Owner/Contractor.

7.2 Delivery:  Delivery of the Bridge will be within an agreed period of time after approval of Engineering Drawings (_____ weeks).  Bearing plates, anchor bolts and expansion joints can be furnished in advance of the Bridge for incorporation into the abutment construction, upon receipt of a timely request by the Contractor.  Delivery of the bridge shall be coordinated with the Manufacturer. 
Erection:  The Manufacturer will advise the Owner/Contractor of the attachment points and other necessary information required to install the bridge.  The method and sequence of erection shall be the responsibility of the Owner/Contractor unless otherwise included in the agreement.  Unloading, stabilization, splicing, bolting, and proper rigging and lifting are the responsibility of the Owner/Contractor.  The standard erection method is by conventional crane and rigging using a single lift or with multiple lifts and shored construction.  Launching from an abutment and approach roadway using counterweights and roller devices requires special design considerations and plan content.  Launching is considered a customized option and will require additional engineering analysis and a longer fabrication time.  The Bridge shall utilize the following erection method: 
(
Conventional crane and rigging
(
Launching with counterweights and roller devices
8. TECHNICAL ASSISTANCE  
8.1 The successful bidder through the Manufacturer shall provide a qualified Technical Assistant at the jobsite while the primary structure components are installed.  The Contractor shall notify the Manufacturer or their representative at least two weeks in advance of the planned installation.  The Technical Assistant shall have at least five (5) years experience in the installation of similar bridges.
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