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Description of Work



This work consists of the design, detailing, shop drawings, fabrication, [painting,] delivery, and erection of the entire bridge superstructure (Bridge No. _____)[and approaches]. The Contractor shall perform work in accordance with the applicable provisions of MnDOT 1502, 2401, 2402, 2403, 2471, [2478], the Plans, and the following special provisions:

A.
The soils investigation report is included in SB _______. The Contractor is directed to 1205 for limitations on use of this information.

SB- .2 

Materials



Acceptable materials for the superstructure are steel, reinforced concrete, and/or timber. Aluminum and lightweight concrete are not acceptable materials for use in any portion of the structure.  



Minimum structural steel thickness is 1/4" for pipe or tube sections, 5/16" for all other sections, except that the minimum web thickness of rolled beams or channels is 1/4”.  Minimum thickness requirements do not apply to railings.



Provide structural tubing members and connections that are either water tight or designed so that moisture is not trapped in the tubes by providing 3/8” minimum diameter weep holes in the underside face of the low end of members. Weep holes are not allowed in the corner radius region of tubular members.   


Sawn lumber and Glue Laminated Timber shall comply with the requirements of AASHTO M168. Strength values are as required by the National Design Specifications For Wood Construction (NDS), latest edition and current supplements.



The provisions of 2471 shall apply.  Steel fabricators are required to be certified under the AISC Quality Certification Program Category, Simple Steel Bridge Structures (Sbr).  Structural steel shapes, plates and bars shall conform to the provisions of 3309.  Steel conforming to the provisions of 3306 may be used for minor components provided it is painted.  Structural steel tubing shall conform to the provisions of 3361       [, Type C]. 




Timber fabricators who produce glulam lumber components shall meet the requirements of ANSI A190.1.
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Bridge Substructure



The bridge substructure shall consist of reinforced concrete supported on [piling] [spread footings] as recommended in the soil investigation report.  The substructure shall consist of two parapet type abutments [and [1] [2] [3] pier[s]] as detailed in the Design Plans. The Contractor shall furnish a superstructure that fits the substructure as originally designed, both geometrically and structurally.   If modifications to the substructures are proposed by the Contractor, he/she shall work with the [owner/owner's consultant] [MnDOT Bridge Office] as specified below, to assure that the necessary changes are made to the substructure design and details. The Contractor is also responsible for coordination with other suppliers, fabricators, and subcontractors who may be affected by proposed changes in the substructure.
 



Include abutment drainage system as shown on MnDOT Standard Bridge Detail B 910.
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Bridge Superstructure


The Contractor shall furnish a superstructure consisting of a [weathering] steel truss [(unpainted)] [(painted)] with a [timber deck] [reinforced concrete deck].


Use [MnDOT standard elastomeric pads] [bearing assemblies] as required by the design plans.  The bearing design shall accommodate all bridge loads, translations and rotations.  Alternate bearing assembly types will require approval by the Engineer.
SB-  .5

General Design Requirements 



Design bridge in accordance with the latest Edition of the AASHTO LRFD Bridge Design Specifications, all current interims, the AASHTO LRFD Guide Specifications for the Design of Pedestrian Bridges, the MnDOT Bikeway Facility Design Manual, the MnDOT LRFD Bridge Design Manual, [the State Aid Operations Chapter 8820 rules,] the Americans with Disabilities Act (ADA)/accessibility requirements (as identified in MnDOT’s Highway Project Development Process and Technical Memorandum 15-02-TR-01) and the following design criteria:



In the case of a pedestrian bridge over a roadway, the horizontal and vertical clearances shall meet MnDOT design standards. Minimum clearances are shown on the survey and layout sheets. 


The Fracture Critical requirements in Section 4.2 of the “LRFD Guide Specification for the Design of Pedestrian Bridges” are waived.



The superstructure design shall comply with the recommended deflection and vibration limitations prescribed in the AASHTO LRFD Guide Specifications for the Design of Pedestrian Bridges.



Reinforced Concrete, Maximum Allowable Design Stresses:



f’c
= 4000 psi, n=8 


       

fy
= 60,000 (minimum) psi reinforcement

The connection of the floorbeam to the vertical truss may use an “under hung” configuration.  The connection shall be designed for effective weld lengths as well as chord wall crippling, buckling and yielding, along with an equal width or “matched” vertical on top of the chord (180 degrees from the floor beam location). 
Connections in which the floor beams are welded directly into the side face of the bottom chords are not allowed in pony trusses without stiffening of the bottom chord at all floor beams.
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Specific Design Requirements 



The bridge span shall meet the following criteria:

A.
Bridge shall have the following dimensions. The Bridge Span listed below is from end to end of steel truss.  The Rail Height listed below is from top of [timber] [concrete] deck to top of [top chord] [wood rubrail].  Also listed is the residual camber at midspan.

Bridge Span
  Rail Height
  Clear Deck Width
Residual Camber
     x'-x”
         x”        

  x’-x”
                        x” 


B.
Design, fabricate, and install steel truss superstructure as a [simple] [2] [3] span structure. General geometry of the truss shall closely match that shown on the Plan with respect to angle and orientation of web members. Use [vertical] [sloped] end posts. 



C. 
The maximum opening in the rails between the deck surface and a line 27 inches above the deck shall not allow a 4” sphere to pass.  Above 27 inches and up to the top of top rail, the maximum opening shall not allow a 6” sphere to pass. 
C.
The maximum opening in the rails between the deck surface and a line ___ inches above the deck shall not allow a 4” sphere to pass.  Rails shall consist of a  __x __ inch [timber] [channel] [tubular] rub rail and ___x__x___  intermediate [angle] [tubular] members installed as shown on the plans.  The bridge shall have a ___ inch toe plate installed at a height of 2” above the top of deck.  The inside vertical face of the railing [and toe rail] shall have no sharp edges or protrusions and shall provide the full trail clear width dimension.


D.
The bridge design shall meet the minimum design criteria as follows:


1.
Vertical:  AASHTO 90 psf pedestrian live load or an [H-5 (10,000 pound)] [H-10 (20,000 pound)] maintenance vehicle without impact.  Whichever loading combination produces the greater stresses shall govern the design.


2.
Horizontal Wind Loading:  Wind loads are as specified in AASHTO Signs, Articles 3.8 and 3.9.  Unless otherwise directed by the Owner, the structure shall have a Wind Importance Factor Ir of 1.15.  Apply wind loading over the exposed area in front elevation including enclosures.

3.
Vertical Wind Loading:  Apply, concurrently with the loading above, a vertical uplift line load equal to 20 psf over the full deck area. This load is applied at the windward quarter point of the deck width. 


E.
The bridge span shall have connections which securely fasten the spans to the abutments but also allow for the temperature expansion/contraction of the spans and these connections shall be fully detailed on the plans.  The Contractor shall provide to the Engineer the anticipated lengths of the spans at the temperature extremes of -30º F and 120º F relative to the length at 70º F.  Anchorages shall consist of [stainless steel] [hot dipped galvanized] anchor [bolts] [rods], nuts and washers, and are [supplied by the bridge manufacturer and are incidental to the cost of the bridge] [paid for under Item No. 2402.521 "Structural Steel (3306)"].




F.
Assemble bridge spans into a solid unit with no loose members.  Sand blast all surfaces of steel, including contact surfaces of bolted structural connections, in accordance with the Steel Structures Painting Council Surface Preparation [Specification No. 6 (SSPC-SP6) Commercial Blast Cleaning.]  [Specification No. 10 (SSPC-SP10) Near-White Blast Cleaning.]  



G.
A ¼” to 3/8” steel cover plate shall span the gap between the end of the bridge and the abutment at both ends of the bridge.  The plate shall have a rigid attachment to the bridge and extend a minimum of 4-inches beyond the front face of the abutment backwall.  The end of the cover plate shall have a 4H to 1V bevel with a 1/8” minimum thickness at the edge of plate and be recessed into the top of the abutment backwall with adequate allowance for thermal movement of the bridge.  The back edge of the recess shall have a 12H to 1V bevel. (Refer to MnDOT Std. Fig. 5-397.630A)

G.
Each end of the bridge shall have a waterproof expansion device as detailed in the plans and as specified in SB-x.x.  
H. Tack welding of high strength fasteners is not allowed.


I.
Bridge Signs:  Mark both ends of bridge with load limit of [5] [10] tons and the MnDOT Bridge Number.
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Timber decking and Rubrail Construction

A. Requirements: 

Use West Coast Douglas Fir or Southern Yellow Pine timber decking per the provisions of 3426.  Decking shall have preservative treatment per 3491 and as described below.  Planks shall have a S1S1E finish, be placed rough side up, have a minimum nominal thickness of 3 inches, and be installed tightly together.
[Use 2 x 6 nominal West Coast Douglas Fir or Southern Yellow Pine Timber rubrail per the provisions of 3426.  Rubrail shall have preservative treatment as described below.  Rubrails shall have S4S finish.] 


B. Fasteners: 

Use stainless steel or hot-dipped galvanized screws, nuts, bolts, washers, etc., for attachment of decking/rubrails. 


C.
Preservative Treatment:

Decking and Rubrail:  Pressure treat all West Coast Douglas Fir and Southern Yellow Pine decking and rubrail with product/s listed in “MnDOT Approved Preservatives for the Treatment of Timber Products” document Table 1, category F1.
http://www.dot.state.mn.us/products/walls/treatedwood.html 
Season all treated wood per 3491.2B.1.d.

Limit the use of Structural members to locations that are not in contact with the ground (AWPA use category UC3B).

Pre-cut and/or predrill wood prior to treatment whenever possible, otherwise, coat all field cuts, drillings, notches, etc., in wood over 2” nominal thickness with two heavy coats (minimum) of preservative compatible with existing preservative treatment.


D.
Handling Treated Products:

Care and handling of preservative treated wood products shall be in accordance with AWPA Standard M4.
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Concrete Deck Slab [and Stay-in-place (SIP) Forms]

A.
Provide Mix No. 3Y42 for deck concrete.

B.
Upper and lower layers of longitudinal reinforcement are required.  
Provide [Two] [One] layer[s] of transverse reinforcement.  Reinforcement bars 
shall be placed 2” min clear to the top surface, 1” min clear to all other 
surfaces or forms.
C.
Consideration of composite action from stay-in-place forms for design of the concrete deck is prohibited.  Provide stay-in-place forms made of galvanized steel designed for a construction live load of either 20 pounds per square foot or a 200 pound point load.  Limit dead load deflection due to wet concrete to L/180 or ¾” whichever is less.  Side and end dams shall be furnished and installed by the bridge manufacturer.  

D.
[Use of screws to attach stay-in-place forms is prohibited] [Stay-in-place forms shall be shop welded to side dams and floor beams, except that at field splices, metal forms may be field welded.] [Galvanized Tek Screws with neoprene washers are allowed for the attachment of stay-in-place forms.  If forms are attached to closed-end tubular members, 3/8” minimum diameter weep holes shall be drilled into the underside of each end of the member to allow water drainage.] [Use of Tek Screws as a form of lateral load shear transfer from truss to deck is not allowed.] 
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Pre-fabricated Superstructure Plan Requirements and Submittals

Pre-fabricated Superstructure plans are the certified design plans of the bridge superstructure, provided by the contractor, based on the details and performance criteria found in the Design Plan and the following Special Provisions.  
A. Plan Preparation 

Contractor shall provide superstructure plans that are complete and comprehensive, fully detailing the superstructure and its connection to the substructure.  The plans shall reflect the requirements and intentions of the Final Design Plan and the Special Provisions.  
The bridge fabricator shall follow the quality control/quality assurance (QC/QA) process specified for Intermediate bridge components found in Article 4.1 of the LRFD Bridge Design Manual for preparing design calculations.  The bridge fabricator must have their Design Quality Management Plan (DQMP) on file and accepted by MnDOT prior to superstructure design.  The DQMP shall detail the full design process including the software and/or spreadsheets used, as well as the personnel qualifications of those involved in the design and checking of the pre-fabricated superstructure.  A Professional Engineer licensed in the State of Minnesota and experienced in bridge design shall certify all plan sheets.  All plan sheets shall also show the initials of the individuals responsible for the design, drafting, design check, and drafting check of each sheet.  


The plans shall include, but not be limited to the following;

1.
General plan, elevation, and cross section views on the first sheet/s, providing span lengths between bearing points, skews, profile grade information, and critical clearance dimensions. The first sheet shall also include pertinent design data information. 

2. 
Dimensioning of truss vertical spacing, truss height, stringer spacing, walkway clear width, height and spacing of handrails, safety rails, toe rails, et cetera.

3. 
Details of all timber and/or steel structural connections, the required welds, sizes of members, bearing assembly details, concrete mix numbers, concrete deck reinforcement, materials data, and painting requirements.

4.
Bridge camber and deflection information, and complete details of all member field splices. 

5. 
Complete details of the fixed and expansion bearings showing the connection of the superstructure to the substructure, including anchor bolt spacing and dimensioning necessary for proper placement on the substructures.  The anchor bolts shall be detailed to avoid rebar and maintain minimum edge distances.  The plans shall provide the dimensions from top of deck to bearing seat, the dimension (horizontally and along slope) from front face of abutment backwall to front face of abutment backwall, expansion joint details, cover plate details including any notches required in the backwalls, and all applied load information from the proposed bridge superstructure. 

6.    General list of weld inspection and testing requirements. 


B. Plan Submittal and Review Process 

Upon completion of the project letting and prior to the start of any fabrication or construction, the contractor shall submit, as described below, two sets of the Pre-fabricated superstructure plans and one set of design computations [to the owner/owner's consultant] [to the MnDOT Bridge Office] for review and acceptance.   

Contractor shall provide submittals no later than 12 weeks after date of notice of Contract Approval.  The Contractor shall allow the following time period in his construction schedule:  Allow 21 calendar days after the first receipt of plans by the [owner/owner's consultant] [MnDOT Bridge Office] for a complete initial review of the design and plans submittal, and an additional 21 calendar days for any necessary revisions and/or corrections suggested by the reviewers.


[The contractor, in addition to the submittal to the owner/owner’s consultant, shall also submit one copy of the superstructure plans and one set of design computations to the State Aid Bridge Unit for their files and a discretionary oversight review of the project.  The State Aid Bridge Unit will complete their review within the time allotted for the owner/owner’s consultant’s review.  Any comments or concerns will be communicated/coordinated with the owner/owner’s consultant who shall forward all comments to the contractor.] 

The Plan review process shall consist of the following: 

1. Review of the Pre-fabricated Superstructure Plan and design computations shall verify general compliance with the Design Plans and all other information contained in the Special Provisions.  The review shall verify that all standard design specifications, manuals and guidelines have been followed.  For additional guidance on review of the Pre-fabricated Superstructure Plans, see the “Guidelines For Superstructure Plan Review For Pre-fabricated Pedestrian/Bicycle Bridges” found at the following State Aid Bridge web site link:
               http://www.dot.state.mn.us/stateaid/bridge/docs/postlettingplanreviewsteps.pdf
2. Following the review of the Pre-fabricated Superstructure Plan and design computations, comments and concerns are returned to the contractor.  After comments are addressed and plan corrections are made, the contractor shall submit a revised Pre-fabricated Superstructure Plan for review and acceptance.  Upon acceptance, the reviewing engineer or his/her supervisor, who is a Professional Engineer licensed in the State of Minnesota, shall sign, date and stamp the design calculations and each sheet of the plan with notation of acceptance indicating that they have been reviewed for general compliance with the project plans and specifications.  This review does not relieve the engineer of record from the responsibility of his/her design, nor relieve the contractor of his/her contractual responsibility for any errors or deviation from contract requirements.     

Also, upon acceptance of the Pre-fabricated Superstructure Plan, the superstructure fabricator shall commence shop drawing submittals as described below. 

3. As part of the Pre-fabricated Superstructure Plan review, the [owner/owner's consultant] [MnDOT Bridge Office] is responsible for verifying the adequacy of the original substructure design with the proposed superstructure loads, and for certifying that the fabricator’s superstructure bearing details match and fit the substructures as originally designed in the Design Plan.  Approval to commence substructure construction may be given by the [owner’s consultant] [MnDOT Bridge Office], if no changes to the substructure are required and the Pre-fabricated Superstructure Plan has been accepted.  

a) If minor modifications of the substructures (e.g. bearing step dimensions vary from those on design plan but are within the plus/minus range given, or anchor bolt dimensions vary from those on the plans) are required to accommodate the pedestrian/bicycle bridge superstructure, the [owner/owner's consultant] [MnDOT Bridge Office], working in conjunction with the contractor, is responsible for providing updated substructure detail sheets clearly showing all modifications.  For projects not let by MnDOT and not crossing a trunk highway, the revised detail sheets shall be submitted to the MnDOT State Aid Bridge Unit for their files prior to commencement of substructure construction.  

b) If major modification and/or redesign of the substructures (e.g. bearing step dimensions are outside of the plus/minus range given on the design plan) is required to accommodate the pedestrian/bicycle bridge superstructure, the [owner/owner's consultant] [MnDOT Bridge Office] working in conjunction with the contractor, is responsible for updating, regenerating, and recertifying all substructure sheets in the Design Plan to reflect the final design that will accommodate the pedestrian/bicycle bridge superstructure plans.  For projects not let by MnDOT and not crossing a trunk highway, the owner/owner's consultant shall submit revised substructure plan sheets and supporting calculations to the MnDOT State Aid Bridge Unit for review and acceptance prior to commencement of substructure construction.  

4. The final, accepted Pre-fabricated Superstructure Plan will become the property of the owner.  The [owner/owner's consultant] [MnDOT Bridge Office] shall make copies of the plan for their permanent records and one copy for the contractor.  The plans shall be made available to the public.

 [5.  The owner/owner's consultant shall send a copy of the reviewed and accepted Pre-fabricated Superstructure Plans to the MnDOT State Aid Bridge Unit for filing.] 
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Shop Drawings




After final Pre-fabricated Superstructure Plans have been accepted by the [owner/owner's consultant] [MnDOT Bridge Office], the contractor shall submit shop drawings for all structural metals, as required by MnDOT Specification 2471 and the guidelines specified below, to the Fabrication Methods Engineer of the MnDOT Bridge Office.  Fabrication of the bridge superstructure shall not commence until shop drawings have been reviewed and accepted by MnDOT.

A. 
All MnDOT projects and Federally funded local projects containing structural metals will require shop drawing review by MnDOT personnel or by a properly certified independent inspection consultant at MnDOT discretion.  For Federally funded local projects, a Laboratory Testing and Plant Inspection Services Request Form must be submitted by the owner to the District State Aid Engineer and a copy sent to the Structural Metals Unit indicating all MnDOT shop drawing review services required.  


B. 
For projects involving only State and/or local funding, shop drawing review is the responsibility of the owner or his consultant.  He may request the services of MnDOT by submitting a Laboratory Testing and Inspection Services Request Form found at the following link or hire a properly certified independent inspection consultant.  http://www.dot.state.mn.us/stateaid/other/lab-testing-plant-inspection-request.docx
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Fabrication


Bridge fabrication shall not begin until the detailed plans, shop drawings, Welding Procedure Specifications (WPS's), and all welder qualifications have been accepted by the Engineer.  Any work performed prior to the Engineer's acceptance, is subject to the requirements of MnDOT 1512.


Bridge structural steel components shall only be fabricated by approved MnDOT Suppliers (fabricators, galvanizers, paint shops, sandblasters) listed on MnDOT’s Approved Suppliers for Fabricated Structural Metals Products list.  Refer to the following link for further information and contact details:

http://www.dot.state.mn.us/bridge/pdf/approvedsuppliers.pdf 
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Structural Steel Inspection


All structural steel components will require fabrication inspection by MnDOT personnel or by a properly certified independent inspection consultant.  Inspections are to be in conformance with the requirements of MnDOT 2471.   A Laboratory Testing and Plant Inspection Services Request Form must be submitted by the owner to the District State Aid Engineer and a copy sent to the Structural Metals Unit indicating all MnDOT inspection services required and contact information for the Field Project Engineer.


For questions, contact Josh Johnson, Structural Fabrication Inspector (651) 366-4552. 
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Delivery



Delivery of the superstructure spans shall be to a location selected by the Contractor that is accessible to over-the-road trucks.  A representative of the manufacturer/fabricator of the steel truss span assemblies shall be present at the time that the material is unloaded to instruct the Contractor in proper lifting procedures.
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The steel truss shall have a style similar to the products of the following manufacturers: (Acceptable products are not limited to listed manufacturers.)


Potential suppliers of the prefabricated steel trusses are:

1. ConTech Engineered Solutions, LLC (Continental Bridge), 8301 State Highway 29 North, Alexandria, MN 56308 Ph. 1-800-328-2047; Web site: www.conteches.com
2. Wheeler Consolidated, Inc., 9330 James Ave. S., Bloomington, MN 55431, Ph. 1-800-328-3986 or Ph. 952-929-7854, ; Web site: www.wheeler-con.com
3. Anderson Bridges,  111 Willow Street Colfax, WI 54730, Ph. 1-877-934-2800; Web site: www.andersonbridges.com
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Method of Measurement



The entire bridge structure complete inplace will be measured as a single lump sum except as otherwise provided for specific items in the Contract.

SB-  .15
Basis of Payment



Payment for Item No. 2402.601 "Pedestrian Bridge (Superstructure)" will be made at the Contract price per lump sum and shall be compensation in full for all costs of performing the work described above for furnishing and erecting the entire superstructure complete inplace except as otherwise specifically provided in the Plan.
“2478” if bridge is painted.





U.A.R.





U.A.R.





U.A.R.





“Type C” if bridge is unpainted.





U.A.R.





U.A.R.





U.A.R.





U.A.R.





U.A.R.





Use for  S.A. local projects





U.A.R.





F.I.B.





U.A.R.





U.A.R.





Standard note





Custom note, U.A.R.





U.A.R.





U.A.R.





U.A.R.





Use No. 10 blast for painted bridges





U.A.R.





U.A.R.





S1S1E shall be a minimum finish required.  Alternative finishing is allowed upon owner’s approval.





U.A.R.





U.A.R.





U.A.R.





U.A.R.





Send all submittals to the MnDOT Bridge Office for Trunk Highway projects let by MnDOT.





U.A.R.





Use this paragraph for all pedestrian/ bicycle bridge projects not let by MnDOT, containing State or Federal funding





U.A.R.





U.A.R.





U.A.R.





U.A.R.





Use for projects not let by MnDOT, not crossing a trunk highway, and outside MnDOT right of way





U.A.R.





U.A.R.








