Mn/DOT Design-Build Program
Book 2 – St. Anthony Bridge Project


S.P. 2783-102


13 STRUCTURES

13.1
General

The Contractor shall conduct all Work necessary to meet the requirements of permanent and temporary Structures, including bridges, retaining walls, barriers, box culverts, circular pipes, sign structures, and lighting structures.
13.1.1
Existing Information

The University of Minnesota steam tunnel (north side of the Mississippi River) and the City of Minneapolis’ storm sewer arch and storm sewer box (storm sewers on both sides of the Mississippi River) shall be left inplace. 
13.2
Administrative Requirements

13.2.1
Standards

The most current version of the following shall govern.  In the event of a conflict among the standards set forth in Book 3 relating to structures, the order of precedence shall be as set forth below, unless otherwise specified:

13.2.1.1
Bridges

· Mn/DOT Special Provisions*

· Mn/DOT Technical Memoranda*

· Mn/DOT Standard Specifications for Construction*
· Mn/DOT LRFD Bridge Design Manual*
· Mn/DOT Bridge Details Manual, Parts I and II*
· Mn/DOT Bridge Construction Manual*
· AASHTO LRFD Bridge Design Specifications
· AASHTO LRFD Bridge Construction Specifications

· AASHTO Guide Design Specifications for Bridge Temporary Works
· AASHTO Construction Handbook for Bridge Temporary Works
· AASHTO/NSBA Steel Bridge Fabrication Guide Specification
· AASHTO/NSBA Guide Specification for Application of Coating Systems with Zinc-Rich Primers to Steel Bridges 

· Remaining standards set forth in Book 3

*Document modified for design-build.

13.2.1.2
Retaining Walls

· Mn/DOT Special Provisions*

· Mn/DOT Technical Memoranda*

· Mn/DOT Standard Specifications for Construction*

· Mn/DOT LRFD Bridge Design Manual*
· Mn/DOT Bridge Standard Plans Manual*
· Mn/DOT Bridge Details Manual Parts I & II*
· Mn/DOT Bridge Construction Manual* 

· Mn/DOT Standard Plans Manual*
· AASHTO LRFD Bridge Design Specifications
· AASHTO LRFD Bridge Construction Specifications 

· AASHTO Guide Design Specifications for Bridge Temporary Works
· AASHTO Construction Handbook for Bridge Temporary Works
· FHWA Mechanically Stabilized Earth Walls and Reinforced Soil Slopes Design and Construction Guidelines
· FHWA Corrosion/Degradation of Soil Reinforcements for Mechanically Stabilized Earth Walls and Reinforced Soil Slopes
· FHWA Drilled Shafts: Construction Procedures and Design Methods

· FHWA Handbook on Design and Construction of Drilled Shafts Under Lateral Load
· FHWA Ground Anchors and Anchored Systems
· FHWA Manual for Design and Construction Monitoring of Soil Nail Walls

· AASHTO Standard Specifications for Highway Bridges
· Remaining standards set forth in Book 3

*Document modified for design-build.

13.2.1.3
Box Culverts

· Mn/DOT Special Provisions*

· Mn/DOT Technical Memoranda*

· Mn/DOT Standard Specifications for Construction*
· Mn/DOT LRFD Bridge Design Manual*

· Mn/DOT Design-Build Modifications to the Road Design Manual*
· Mn/DOT Bridge Standard Plans Manual *
· Mn/DOT Bridge Construction Manual*
· AASHTO LRFD Bridge Design Specifications
· AASHTO LRFD Bridge Construction Specifications 

· Remaining standards set forth in Book 3

*Document modified for design-build.

13.2.1.4
Circular Pipes

· Mn/DOT Special Provisions*

· Mn/DOT Technical Memoranda*

· Mn/DOT Standard Specifications for Construction*
· Mn/DOT Design-Build Modifications to the Road Design Manual*
· Mn/DOT LRFD Bridge Design Manual*
· Mn/DOT Standard Plates Manual*

· AASHTO LRFD Bridge Design Specifications
· AASHTO LRFD Bridge Construction Specifications
· Remaining standards set forth in Book 3

*Document modified for design-build.

13.2.1.5
Sign Structures

· Mn/DOT Special Provisions*

· Mn/DOT Technical Memoranda*

· Mn/DOT Standard Specifications for Construction*
· Mn/DOT Design-Build Modifications to the Road Design Manual*
· Mn/DOT LRFD Bridge Design Manual*
· Mn/DOT Sign Support Standard
· Mn/DOT Standard Overhead Sign Supports, Interim Design B Details
· AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals

· Remaining standards set forth in Book 3

*Document modified for design-build.

13.2.1.6
Lighting Structures

· Mn/DOT Special Provisions*

· Mn/DOT Technical Memoranda*

· Mn/DOT Standard Specifications for Construction*
· Mn/DOT Design-Build Modifications to the Road Design Manual*
· Mn/DOT LRFD Bridge Design Manual*
· Mn/DOT Standard Plates Manual*

· Mn/DOT Standard Plans Manual*

· AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals

· Remaining standards set forth in Book 3

*Document modified for design-build.

13.2.2
Personnel

The Contractor shall comply with the requirements stated in DBSB-2401.21 (Post Tensioning System) of the Mn/DOT Special Provisions for a post-tensioning engineer (PT Engineer) when post tensioning systems are used for structures. 

The design of the bridge shall be conducted by a design engineer who has a minimum of 10 years of cumulative relevant experience in the design of the proposed structural system obtained over the past 12 years, and is a licensed Professional Engineer in the State of Minnesota now or by the time the first notice to proceed is issued. 
13.3
Design Requirements

13.3.1
Bridge Load Rating 

The Contractor shall load rate all vehicular bridges. The Mn/DOT Bridge Rating and Load Posting Report shall be completed and submitted to Mn/DOT before the bridge is opened to vehicular traffic.

The Contractor shall provide the load rating in VIRTIS software format, using system input. If VIRTIS is unable to rate the bridge type, then another commercially available bridge rating software Acceptable to Mn/DOT may be used.

13.3.2
Design Parameters

13.3.2.1
Loads and Forces

The Contractor shall use 1.0 for the ductility and redundancy load modifiers.  The Contractor shall use 1.05 for the importance load modifier.

The Contractor shall use a vessel impact load of 1 empty free floating barge at the 2% flowline elevation of the river (elevation 738.5’).

· 
· 
The Contractor shall use the following live loads for design.  See Mn/DOT LRFD Bridge Design Manual for more information.
· The number of design lanes shall be the integer part of the ratio W/12.0 where W is the clear roadway width in feet between curbs and/or barriers.

· Multiple presence factors shall be in accordance with AASHTO LRFD Bridge Design Specifications Table 3.6.1.1.2-1 except for live load deflection.
· Vehicular live loads for design shall include: HL-93 loading (AASHTO LRFD Bridge Design Specifications Article 3.6.1.2.1), Standard C permit truck, Standard P413 permit truck, and Special permit vehicle.  All loads except HL-93 shall be evaluated under the strength II limit state.
· For determination of live load distribution for span lengths outside of the limits of the AASHTO LRFD Bridge Design Specifications Article 4.6.2.2 tables, use a live load distribution factor based on the maximum span length limit given in the table.
The Contractor shall use a design wind speed of 100 mph unless the bridge or parts of the bridge is/are more than 30’ above low ground or water level, in which case the Contractor shall follow AASHTO LRFD Bridge Design Specifications Article 3.8. 
The Contractor shall use acceleration coefficients equal to 3% for seismic loads.
The Contractor shall use the thermal load design requirements stated in Mn/DOT LRFD Bridge Design Manual 3.11.1 for non-typical bridges.

The bridge shall be designed for the XX level of security.  More guidance to follow.
13.3.2.2
Design Method 

The new bridge shall have a 100 year design life.
The Contractor shall consider the following amplified double truck plus lane load case (in place of the double truck plus land load case required by AASHTO LRFD Bridge Design Specifications Article 3.6.1.3) when designing continuous structures for the strength I limit state.  This load is for moment and reaction only.  

· For bridges with longest span below 100 feet: 90% of the HL-93 double truck with dynamic load allowance plus lane load

· For bridges with longest span between 100 and 200 feet: (90% + (span – 100)*0.2 %) of the HL-93 double truck with dynamic load allowance plus lane load
· For bridges with longest span greater than 200 feet: 110% of the HL-93 double truck with dynamic load allowance plus lane load
The Contractor shall also analyze the bridge structure for a special permit vehicle (strength II limit state).
For steel beam design, the maximum nominal flexural resistance is limited to Fy.  The moment redistribution provisions of AASHTO LRFD Bridge Design Specifications Appendix B are not allowed.
The Contractor shall use the AASHTO LRFD Bridge Design Specifications 2004 Interims method for determining losses in prestress components.

13.3.2.3
Slope Stability for New or Replacement Structures 

In areas where bridge construction prohibits continued growth of natural vegetation, slope protection shall be provided.

The Contractor shall check the overall stability of earth slopes in the vicinity of all structures including bridge abutments and piers. Overall stability includes internal, external, compound, and global.  The factor of safety for slope stability shall be 1.5 or greater. The steepest unreinforced slope allowed shall be 1:2 (V:H). 

13.3.2.4
Signs, Lighting, Signals, and Utilities

The Contractor shall provide conduit for future under-bridge lighting.

The Contractor shall install X 1 1/2-inch diameter conduits in the bridge railings to accommodate utilities.

The Contractor shall install X 6-inch diameter conduits in the first bay of both sides of the bridge to accommodate future utilities (RTMC).

Bridge elements shall be designed by the Contractor to accommodate the forces and moments resulting from loads (dead, wind, ice, etc) applied to the signs, lighting, signals, and utilities.

The Contractor shall not mount major sign supports (such as cantilevered signs or sign bridges) on or behind MSE retaining walls.

For overhead lighting to be placed on bridges, the Contractor shall locate the overhead lighting at bridge supports.

13.3.2.5
Visual Quality

Aesthetic treatments for all bridges shall be in accordance with this Section and Section 15 of Book 2.
13.3.3
Additional Design Requirements

13.3.3.1
Bridges

13.3.3.1.1
Geometrics

The areas where substructures shall not be placed are shown in Exhibit A, which will be released soon.
The navigation channel of the Mississippi River shall be defined as a minimum vertical clearance of 30 feet above normal pool elevation (724.64’, 1929 datum), and a minimum channel width of XXXX feet.

The minimum vertical clearance over 2nd Street shall be XXX feet.

The minimum vertical clearance over the Minnesota Commercial Railroad shall be XXX feet.

The minimum vertical clearance for trails and bikeways under a bridge or through a tunnel shall be 10 feet, 0 inches. 

The minimum lateral clearance for trails and bikeways under a bridge or through a tunnel shall be 2 feet, 0 inches each side. The maximum total lateral allowance (width of trail plus lateral clearance) for trails and bikeways under a bridge or through a tunnel shall be 14 feet, 0 inches.

13.3.3.1.2
Type

Bridge types allowed are as follows:

· Prestressed concrete I-beams

· Spliced post-tensioned concrete girders

· Steel beams

· Welded beams (including steel box girders)
· Rolled beams

· Cast-in-place concrete slab spans

· Post-tensioned concrete slab spans

· Reinforced concrete box girders

· Post-tensioned concrete box girders

If the Contractor chooses a steel box girder design, a minimum of 3 boxes in each direction of traffic is required.  The webs of the steel box shall be a constant 1:X (V:H) slope.
The Contractor shall not use masonry, timber, and aluminum as materials for permanent bridge superstructures or substructures. 

The Contractor shall not design bridges with intermediate hinges.
The Contractor shall not design bridges with floor beam systems.

13.3.3.1.3
Inspection Access

All bridge superstructures, joints, and bearings shall be made accessible by the Contractor for long-term inspection and maintenance. These elements shall be designed and detailed by the Contractor to allow for replacement of joints and bearings. All elements of the superstructure shall be accessible by ladder, a “Snooper” (under-bridge inspection) truck with a 75’ arm, or an under bridge access and inspection system. Box girders with an inside depth of 4 feet or more shall be made accessible for interior inspection during and after construction. Access doors shall swing into the box girders and shall be placed at locations do not impact traffic under bridges. Access doors shall be accessible and lockable at both ends of the bridge.  Power and lighting shall be required inside box girders for inspection purposes.  The inside of steel box girders shall be primed with the intermediate coat being the color white.  Box girders shall prevent access of vermin. Steel box girders which aren’t accessible for interior inspection will not be allowed. 

13.3.3.1.4
Components

1.
Foundations

Possible reuse of foundations.  Information forthcoming.

The Contractor shall not use timber piles as foundations for permanent structures.

The Contractor shall not use spread footings in waterways unless the footings are keyed into rock.

Scour conditions shall be considered in the design of the bridge.

The Contractor shall design the bridge substructures and foundations to allow a maximum of 1 inch total settlement for tall abutments (h>12 feet) and retaining walls. Total maximum settlement for other piers and abutments shall be limited to 0.1% of adjacent span length. The Contractor shall design the bridge substructures and foundations for a differential settlement of 1/2 inch within a pier or abutment.

2.
Abutments

The Contractor shall provide a type of abutment that meets the requirements of the bridge system and the visual quality guidelines developed for the Project. The minimum thickness of abutment parapets and wingwalls shall be 18 inches. For bridges with curved steel girders and for straight bridges with substructures under expansion joints skewed more than 30 degrees, shear lugs shall be used at each abutment to limit transverse movement of the bearings. With the exception of properly designed cast-in-place concrete cantilever or counterfort/buttress wall types, retaining walls shall not serve as abutments for free-standing bridges. Properly designed cast-in-place concrete cantilever or counterfort/buttress retaining walls may be used in lieu of wingwalls at abutments. For all other conditions, MSE walls shall not be constructed in front of bridge abutments.
Allowable abutment types forthcoming.
3.
Piers and Pier Caps

The Contractor shall provide a type of pier that meets the requirements of the bridge system and the visual quality guidelines developed for the Project. Drop caps or non-redundant, fracture critical pier caps will not be allowed. 

4.
Slope Protection

The Contractor shall provide slope protection for all slopes under bridges in accordance with the visual quality guidelines developed for the Project. Concrete slope paving shall be provided for bridges over highways or Railroads. Riprap shall be provided under the bridge over waterways and at any river piers. 

5.
Bearings

The Contractor shall use only pot or disc bearings on the river spans of the bridge.
6.
Superstructures

Prestressed concrete girders shall be designed by the Contractor to have the same depth in each span. Prestressed concrete girders made continuous with internal post-tensioning will be allowed. Prestressed concrete girders without post-tensioning shall be designed as simply supported girders (with no continuity). Debonded strands in prestressed concrete girders will not be allowed.

The Contractor will be allowed to use haunched girders for steel beams and box girders.

Plate lengths must be considered to avoid intersecting horizontal and vertical butt welds in the webs at the haunched areas.

7.
Decks

The Contractor shall design all decks using cast-in-place concrete, however, the Contractor will be allowed to use the full depth prefabricated concrete deck details from USDOT/FHWA Prefabricated Bridge Elements and Systems in Japan and Europe, March 2005, specified in Exhibit B. The Contractor shall design the superstructure for complete removal of the deck for future redecking.  Stay-in-place forms will not be allowed.

The Contractor shall assume 1/2-inch wear for design purposes.

The Contractor shall longitudinally plane all finished full depth deck surfaces. 

8.
Deck Joints

Modular expansion joints shall be designed and tested for fatigue loading by the Contractor or the supplier, and shall have a rated service life of 70 years.

9.
Wearing Course
The Contractor shall provide a 2-inch low-slump concrete wearing course (2 inches is a minimum) on bridge decks and approach panels when full depth decks are not used. The Contractor shall assume 1/2-inch wear for design purposes.

The Contractor shall longitudinally plane all finished wearing course surfaces.

The Contractor shall not use bituminous or bituminous with membrane wearing courses for permanent bridge deck construction. 

10.
Bridge and Pedestrian Railings

The Contractor shall use the standard railing details provided in Mn/DOT Bridge Details Manual Part II; however, the Contractor may use another railing if it meets FHWA NCHRP 350 Crash Testing requirements and the visual quality requirements for the Project.

The railing standard plans can be modified by the Contractor, as necessary, to meet visual quality requirements for the Project. Visual quality requirements shall not adversely affect the strength and safety requirements of the barriers.

11.
Approach Panels

The Contractor shall provide an approach slab at the end of each vehicular bridge. The Contractor shall provide an underdrain system beneath all approach slabs to reduce water in embankment fills at bridge abutments.

12.
Conduit Systems

See Standards.
13.
Utilities

See Section 6 and Standards.
14.
Drainage Systems

See Section 12 and Standards.
13.3.3.2
Retaining Walls

13.3.3.2.1
Permanent Retaining Wall Structures

The retaining wall on the north side of the Mississippi River, just south of the Minnesota Commercial Railroad southern most track, may need historic renovation.

There may be a need for retaining walls on the project.  Possible retaining wall locations include new retaining walls on the outside edges of the northbound on-ramp and southbound off-ramp to and from University Avenue, and new retaining walls on either side of 35W south of the new south abutment.  The Contractor shall determine where the final wall locations are and what walls are needed.
Wall type selection and design by the Contractor shall meet all applicable requirements including, but not limited to, those related to differential settlement, Visual Quality Management, Utilities, Lighting, Signage, and Landscaping.

When alternate wall types other than cast-in-place concrete cantilever or counterfort/buttress walls are considered, the Contractor shall provide site specifics to the wall provider in the roadway plans. Site specifics include: profiles, wall heights, loading conditions (e.g. dead loads, live loads), results of foundation investigations, water conditions, all utilities (in-place, proposed, and future), site restrictions, expected wall cross section, and desirable wall face treatments.

Permanent retaining wall types allowed are as follows:

· Cast-in-place concrete walls

· Precast concrete walls

· Soil nail walls

· Soldier pile walls

· MSE walls

· Modular block walls

· Drilled shaft walls

The Contractor shall not use steel sheet pile, timber, or recycled material for permanent retaining walls or the retaining wall foundations.

The Contractor may use timber as temporary supports for soldier pile walls when a concrete facing is used.

For design conditions outside of the design parameters in the Mn/DOT Bridge Standard Plans Manual, cast-in-place concrete retaining walls can be designed by the Contractor as either cantilever or counterforted/buttressed retaining walls in accordance with the requirements stated in the Mn/DOT LRFD Bridge Design Manual. 

The Contractor shall not change or intermix wall types within an uninterrupted wall segment. The wingwall shall be considered as part of the wall segment, unless the walls and wingwall have the same architectural treatment facing.
The Contractor shall provide cast-in-place concrete retaining walls supported on spread footings, driven piles, or drilled shafts. Base leveling pads of concrete, crushed stone, or other manufacturer-recommended material shall be installed for alternate retaining wall types when required.

Drainage for overland flow shall be provided at the top of retaining wall systems.  Drainage shall also be provided within the wall system at the bottom rear of the backfill or reinforced fill zone and at the bottom rear of the front face or leveling pad of the wall.

The Contractor shall not use Type I drainage systems for permanent retaining walls. 

Overall vertical tolerances shall be within 1/2 inch in 10 feet. The total settlement of the foundation shall not exceed 1 inch. 

The Contractor shall provide subcut, backfill, and compaction in accordance with the foundation recommendations.

If the longitudinal slope of the footing becomes steeper than 1:10 (V:H), the Contractor shall use stepped footings.

The Contractor shall design all retaining walls based on soil conditions found at the Site.

When steps in the horizontal alignment are used in the wall design, the Contractor shall provide steps that face away from traffic. PIs in the horizontal alignment of retaining walls with the wall face angling toward or away from traffic are acceptable. 

The Contractor shall provide traffic barriers in front of retaining walls when the wall faces are within the clear zone area of a roadway. When guardrail is used, the Contractor shall provide enough distance between the guardrail and wall to absorb the design deflection. 

When the end of a wall is exposed to approaching traffic within the clear zone area, it shall be considered as a fixed object and the Contractor shall provide either a guardrail or crash cushion as protection.

When the end of a wall is located in a gore area, the Contractor shall provide a crash cushion that is Mn/DOT Approved and included in Mn/DOT’s Approved Products and Certified Products list.

The steepest slope in front of a retaining wall shall be 1:4 (V:H).

The Contractor shall provide traffic barriers on top of retaining walls under any of the following conditions:

· The wall is within the roadway clear zone.

· The wall is within 10 feet of the edge of roadway.

· The wall constitutes a hazard to vehicles due to design speed, traffic volume, roadway geometrics, or any other applicable factors.

If a traffic barrier or guard rail is provided between the roadway and the top of retaining wall, a traffic barrier is not required on top of the retaining wall.

For all walls accessible to pedestrians, pedestrian fencing shall be provided within 6 inches from the face of and on top of the wall.

The Contractor shall provide traffic barriers in addition to fence on the top of retaining walls when the walls are accessible to vehicles. If a traffic barrier is provided between the roadway and the retaining wall, then the Contractor shall provide a fence on top of the retaining wall only.

The Contractor shall not provide curbs in front of retaining walls.

The Contractor shall provide backfill for retaining walls meeting the requirements of Mn/DOT 3149.2B2 modified as follows: not more than 10 percent, by weight, of the portion passing the 1 inch sieve shall pass the #200 sieve. The backfill shall be compacted in accordance with Mn/DOT 2105.3F1.

The Contractor shall not use salvaged bituminous material or crushed concrete in the backfill.

The Contractor shall meet the following requirements for each specialty retaining wall structure type:

Drilled Shaft Tangent Retaining Walls

1.
Not allowed for use on bridge abutments or approach embankments.

2.
Corrosion protection shall be for a 100-year design life.

3.
Allowable horizontal deflection at the top of the wall shall not exceed 0.5% of the wall height.

4.
Contractor shall address and detail freeze/thaw issues due to moisture behind the wall facing.

5.
The design shall account for a frost depth of 4.5 feet.

6.
When drilled shafts are founded in or on bedrock, the drilled shafts shall be socketed a minimum of 5 feet into the bedrock.

7.
Wall facings shall be cast-in-place concrete.

8.
Concrete wall mix shall be 3Y43A.

9.
Minimum wall thickness shall be 6 inches.

10.
Rebar shall be epoxy coated per Mn/DOT Standard Specification 3301.

11.
Contractor shall provide a list of companies who will be performing the construction work and their experience with the construction of these wall types.

Soldier Pile Retaining Walls

1.
Not allowed for use on bridge abutments or approach embankments.

2.
Corrosion protection shall be for a 100-year design life.

3.
Contractor shall address the issue of larger steel sections and sacrificial steel for the soldier pile.

4.
Allowable horizontal deflection at the top of the wall shall not exceed 0.5% of the wall height.

5.
Timber used for temporary lagging shall not be treated.

6.
Contractor shall address and detail freeze/thaw issues due to moisture behind the wall facing.

7.
The design shall account for a frost depth of 4.5 feet.

8.
When soldier piles are required to penetrate rock, the pile shaft shall be drilled and encased with concrete.

9.
All pre-drilled pile shafts shall be encased in concrete.

10.
Wall facings shall be cast-in-place concrete.

11.
Concrete wall mix shall be 3Y43A.

12.
Minimum wall thickness shall be 6 inches.

13.
Rebar shall be epoxy coated per Mn/DOT Standard Specification 3301.

14.
Contractor shall provide a list of companies who will be performing the construction work and their experience with the construction of these wall types.

Soil Nail Retaining Walls

1.
Not allowed in areas below the water table.

2.
Not allowed for use on bridge abutments or approach embankments.

3.
Level 1 corrosion protection is required. Soil nails shall be fully encapsulated. 

4.
Figure 4.15c, FHWA SA-96-069R, page 145 shall be used for the method of soil nail installation.

5.
Soil nail strengths greater than 72 ksi are not allowed.

6.
Soil nail lengths in any vertical section shall be uniform in length in the soil.

7.
Self-drilling, self-grouting nails and screw anchors are not allowed.

8.
Allowable horizontal deflection at the top of the wall shall not exceed 0.5% of the wall height.

9.
Contractor shall address and detail freeze/thaw issues due to moisture behind the wall facing.

10.
The design shall account for a frost depth of 4.5 feet.

11.
Wall facings shall be cast-in-place concrete.

12.
Concrete wall mix shall be 3Y43A.

13.
Minimum wall thickness shall be 6 inches.

14.
Reinforcement in the entire anchorage assembly and cast-in-place concrete facing shall be epoxy coated per Mn/DOT Standard Specification 2461.

15.
Anchors shall not extend beyond the permanent Right of Way.
16.
Contractor shall provide a list of companies who will be performing the construction work and their experience with the construction of these wall types.
Mechanically Stabilized Earth (MSE) Retaining Walls 
1.
The design shall account for a frost depth of 4.0 feet.


2.
If an MSE Wall abuts a cast-in-place bridge abutment, the Contractor shall submit a joint design and detail for Acceptance by Mn/DOT for final design. No butt joints shall be allowed at these locations. Joints shall be designed such that there will be no leakage of backfill material. The Contractor shall also address the long-term durability and maintenance of the joints.
3.
If an MSE Wall abuts a cast-in-place bridge abutment, the front face of the wall shall be flush with the face of the abutment.
4.
The Contractor shall provide details for sealing any penetrations to the impervious geomembrane during construction. Care shall be taken by the Contractor to protect the impervious geomembrane during construction.
5.
The Contractor shall design joints where the traffic barrier meets the approach panel to prevent the drainage of surface water into the reinforced soil zone. The Contractor shall also address the long-term durability and maintenance of the joints.
6.
The Contractor shall use the most conservative factor of safety when designing MSE walls.
13.3.3.2.2
Temporary Retaining Wall Structures

Any temporary retaining walls used shall be completely removed prior to completion of the project.  Structural components of temporary retaining walls may be reused as part of permanent retaining wall (two-phase walls) systems, provided all of the structural support elements and materials of the permanent retaining walls meet the requirements of permanent structure standards. Timber piles are allowed as foundations for temporary retaining walls.

13.3.3.4
Box Culverts


The Contractor shall complete structural and hydraulic analyses of any existing structures to determine necessary modifications or replacement of these box culverts to account for the proposed elevation and pavement section of I35W.

The Contractor shall use standard precast box culvert interior, headwall, and end sections included in the Mn/DOT Bridge Standard Plans Manual. For design conditions outside of the design parameters on the standard precast box culvert drawings, the Contractor may use cast-in-place concrete interior, headwall, and end sections in accordance with the requirements stated in the Mn/DOT LRFD Bridge Design Manual.

The Contractor shall not use timber piles as foundations for permanent box culverts.

13.3.3.5
Circular Pipe

See Standards.
13.3.3.6
Long-Span Steel Structures

The Contractor shall not use long-span corrugated steel structures. 

13.3.3.8
Sign Structures

The Contractor shall design all overhead cantilevered sign structures for the fatigue design loads, including galloping, natural wind gust, and truck-induced gust. 

The Contractor shall use drilled shafts or spread footings to support overhead and cantilever sign Structures and sign supports. 

13.3.3.9
Lighting Structures

The Contractor shall design all high-level lighting structures for the fatigue design loads, including vortex shedding and natural wind gust.

The Contractor shall use drilled shafts or spread footings to support lighting and traffic signal structures. 

13.3.4
Materials

13.3.4.1
Concrete

The Contractor shall not use lightweight concrete.

Prestressed Concrete

The release and final strengths shall be determined by the Contractor. The design compressive strength shall be limited to 10,000 psi.

Substructure Concrete

The minimum concrete strength shall be 4000 psi.

Precast Concrete

The minimum concrete strength shall be XXXX psi.

Concrete Mix Design Options

The Contractor shall comply with Section 8.3.17 pertaining to concrete mix design options.
13.3.4.2
Prestressing Steel

Prestressed precast concrete beams shall use seven-wire, low-relaxation strands conforming to ASTM A416, Grade 270.

The minimum spacing for prestressing strand shall be 2 inches.

The allowable stresses shall be:

· Jacking force





0.75fpu
· Concrete tension at Service Limit state before losses

0.0948(fci’)0.5<=0.2 ksi
· Concrete tension at Service Limit state after losses

0.0948(fc’)0.5
13.3.4.3
Post-Tensioning Steel Systems

See Standards.
13.3.4.4
Reinforcing Steel

See Standards.
13.3.4.5
Structural Steel

All structural steel shall conform to AASHTO M270 (ASTM A709).  The grade shall be as follows: Grade 50W, HPS50W, or HPS70W for flanges, webs, diaphragms, and stiffeners; Grade 36 or Grade 50W for bearings and miscellaneous components; Grade 50 for h-piles; and Grade 45 for cast-in-place pile shells.

The Contractor shall not use A490 bolts.

All high strength bolts shall conform to ASTM A325, Type 1 for painted connections and Type 3 for unpainted weathering steel connections.

Non-high strength bolts shall conform to ASTM A307.

13.3.4.6
Timber

See Standards.
13.4
Construction Requirements

13.4.1
Field and Shop Painting of Structural Steel

Field and shop painting of structural steel shall be done by the Contractor in accordance with Mn/DOT Standard Specification 2478 or 2479 of the Mn/DOT Special Provisions and with the AASHTO/NSBA Guide Specification for Application of Coating Systems with Zinc-Rich Primers to Steel Bridges.

Calibration of equipment and dry film thickness examinations shall be performed by the Contractor in accordance with Society for Protective Coatings (SSPC) PA2 (Measurement of Dry Film Thickness with Magnetic Gages). Only National Transportation Product Evaluation Program (NTPEP) approved paint systems shall be used. Intermediate and topcoat paints shall be by the same manufacturer as the primer.

Testing by the Contractor for soluble salt contamination of steel to be repainted shall be concentrated in areas with coating failure, corrosion, or pitting. Readings greater than 10 parts per million of chlorides or nitrates per test area shall require the contaminated area represented by the test be recleaned and retested.

The Contractor performing shop application of a paint system shall be certified under the AISC Sophisticated Paint Endorsement or in accordance with SSPC QP3 (Standard Procedure for Evaluating Qualifications of Shop Painting Contractors). Contractors performing the removal and/or field application of a paint system shall have current certifications in accordance with SSPC-QP1 (Standard Procedure for Evaluating Painting Contractors – Field Application to Complex Industrial Structures) or SSPC-QP2 (Standard Procedure for Evaluating the Qualifications of Painting Contractors to Remove Hazardous Paint).
13.4.2
Structural Metals

The Contractor shall comply with Mn/DOT Standard Specification 2471 for fabrication of structural metals. The Contractor shall hold a pre-fabrications meeting at least two weeks prior to beginning shop and/or field fabrication. The Contractor’s Quality Control staff, the fabricators quality control staff, and Mn/DOT’s quality oversight staff shall attend the meeting to discuss fabrication method, materials, and documentation required under Mn/DOT Standard Specification 2471.

13.4.3
Bracing

Temporary wind bracing shall be required during construction.

13.4.4
Architectural Finish
Roadway faces of concrete barriers and tops of concrete barriers shall receive a painted surface finish, in accordance with DBSB-2401.11, designed to provide additional protection against intrusion of water and deicing salts.

See Section 15 of Book 2 for finishing and colors of bridge components.
13.4.5
Anti-Icing System

The Contractor shall install an anti-icing system on the new bridge.  Spec to follow.
13.4.6
Anti-Graffiti Coating

13.4.6.1
Description of Work

This work consists of applying an anti-graffiti coating to all areas of the bridge.  The work shall be performed in accordance with the Contract Documents and the following:

13.4.6.2
Materials

13.4.6.2.1
Anti-Graffiti Coatings

Anti-graffiti coatings shall be a clear, multi-component, multi-coat system designed as a permanent, non-destructive coating system for exterior architectural aesthetics. Product shall be compatible with any surface sealer and/or special surface finish that may have been previously applied to the concrete surfaces. It shall be non-yellowing, non-chalking, and UV-resistant, available in a flat, matte, or semi-gloss finish, and shall not require re-application after graffiti removal. Coating shall not contain paraffin (wax) or elastomeric silicones. Acceptable products shall demonstrate protection from graffiti defacement, chemical staining, ghosting, shadowing, and normal environmental effects without yellowing, color change, increased dirt pick-up, or damage to the coating or substrate for a minimum 10-year period.

Acceptable anti-graffiti coating products are as follows:

· Graffiti Solution System as manufactured by American Polymer Corporation

· Conformal Anti-graffiti Coating as manufactured by Chemprobe Technologies, Inc.

· Permaclean 1496 as manufactured by TK Products

· Other products Approved by Mn/DOT

13.4.6.2.2
Graffiti Removal Agents

Graffiti removal agents shall be non-toxic, non-flammable, biodegradable, and have a pH of 7-8.5. After graffiti removal, no evidence of graffiti shall be present. The product(s) shall not cause a change in the appearance to the treated surface, including shadowing, ghosting, or staining of the coating or substrate.

13.4.6.3
Submittals

Submittals shall be made prior to material being incorporated in the work. The Contractor shall allow sufficient time so that construction will not be delayed as a result of the time required to approve the submittals, including time for resubmittals as necessary. An extension of time will not be authorized because of failure to transmit submittals sufficiently in advance of the work.

The Contractor shall submit the following items to the Engineer and Mn/DOT:

· Manufacturer’s product data sheets indicating technical information, label analysis, and application instructions for each material proposed.

· For the purpose of future maintenance, a list of manufacturer-approved products for cleaning of the surface of the anti-graffiti coating product(s) used on the Project.

· Certified test reports indicating compliance with requirements.

· A one-liter sample of each anti-graffiti coating product and a compatible graffiti removal agent for verification purposes. 

· Test panel in accordance with the requirements of Section 13.4.6.5.

· Applicator qualifications demonstrating experience in coating applications. Include a list of recently completed graffiti-resistant coating projects. Supply name and location of project, name and telephone number of owner, and a description of products used, substrates, applicable local environmental regulations, and application procedures.

13.4.6.4
Quality Assurance

All products applied under this Project shall be supplied by the same manufacturer. Coating and removal products shall demonstrate a history of successful use on transportation, commercial, or industrial projects. 

The approved coating manufacturer shall conduct a training seminar for the purpose of training applicators on anti-graffiti product technology, substrates, and application methods. Applicator trainers shall be approved by, and shall be in good standing with, the manufacturer.

13.4.6.5
Application

Anti-graffiti coating shall be applied after all components of the Architectural Concrete Finish have been applied to the areas of architectural concrete texture.

The substrate shall be prepared and the anti-graffiti coating product(s) shall be applied in accordance with the manufacturer’s directions.

Prior to full application of the anti-graffiti coating to the designated surfaces, the applicator shall apply the anti-graffiti coating to the test panel containing Architectural Concrete Texture and Architectural Concrete Finish as described in Section 15 to confirm compatibility, coverage, and possible color change. Any problems or damage to the color system as a direct result of the anti-graffiti products or surface preparation methods shall be corrected to the satisfaction of the Engineer and Mn/DOT.
13.4.7
Full Depth Decks

Special provision forthcoming.
13.4.8
Certified Ready-Mix Concrete Plants

The Contractor shall comply with the requirements of Section 8.4.8 pertaining to certified ready-mix concrete plants.

13.4.9
Bridge Decks

The Contractor shall wet cure all bridge decks by applying wet burlap as soon as the concrete can be walked on with insignificant damage. The deck surface shall be kept continuously wet with wet burlap and soaker hoses for an initial curing period of at least 96 hours.
13.5
Deliverables

The structural and hydraulic analyses of the culverts at I35W shall be submitted to Mn/DOT and the St. Paul District Corps of Engineers for Approval.
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