                                                                                             
                                                                                                                                                                      

STANDARD STEEL GIRDER BRIDGE NOTES
The following Steel Girder Bridge notes are furnished to assist in providing consistency in plan notes between projects.  To avoid the use of outdated notes, always get new notes for every project.  Required or requested changes should be submitted to the Office of Bridge Design for inclusion into the standard notes. 

The notes shown are intended to be base notes.  These notes are not intended to cover all circumstances and may need to be modified to reflect specific conditions at each individual bridge site. These notes are intended for a typical steel girder bridge with integral abutments. 
Comments regarding note use are highlighted in yellow.  These comments are intended to help clarify when particular notes should be used and, if necessary, to provide guidance when using specific notes.

Information within various notes that is project specific and needs to be changed/updated etc. for a particular project will be in orange font. The information shown in orange may need to be changed, deleted or added to for applicability to specific structures.

Since the intent of this file is to provide as complete a set of notes as possible, it will be necessary to delete both unnecessary notes and all comments when creating plan note sheets.  Care should be taken not to modify standard notes once they are included in structure plans.
SPECIFICATIONS FOR BRIDGE
1.
Design Specifications: AASHTO LRFD Bridge Design Specifications, 2007 Edition with 2008 and 2009 Interim Revisions.
2. 
Construction Specifications: South Dakota Standard Specifications for Roads and Bridges, 2004 Edition and required provisions, supplemental specifications and/or special provisions as included in the proposal.

BRIDGE DESIGN LOADING
1.
AASHTO HL-93.

2.
Dead Load includes 22 psf for future wearing surface on the roadway.

DESIGN MATERIAL STRENGTHS


Concrete
      

 f’c =   4,500 psi



Reinforcing Steel       fy = 60,000 psi

If painted steel:

Structural Steel (ASTM A709 Gr. 36T2)   fy = 36000 psi

      Structural Steel (ASTM A709 Gr. 50T2)   fy = 50000 psi

If weathering steel:

Structural Steel (ASTM A709 Gr. 36T2)    fy = 36000 psi

      Structural Steel (ASTM A709 Gr. 50WT2) fy = 50000 psi


GENERAL CONSTRUCTION

1.
All mild reinforcing steel shall conform to ASTM A615, Grade 60.

2.
All exposed concrete corners and edges shall be chamfered 3/4” unless noted otherwise.

3.
Use 2” clear cover on all reinforcing steel except as shown.

4.
Contractor shall imprint on the structure the date of new construction as specified and detailed on Standard Plate No. 460.02.

5.
Barrier Curbs and End blocks shall be built normal to the grade.

6.
Request for construction joints or resteel splices at points other than those shown, must be submitted to the Engineer for prior approval.  If additional splices are approved, no payment will be allowed for the added quantity of resteel.

7.
The elevation of the bridge deck is ##” above subgrade elevation.
INCIDENTAL WORK, STRUCTURE

Note 1 is used to describe the existing bridge or structure to be removed.  The description should include location (sta. & offset), length, number of spans, roadway width, a description of the superstructure and railing, a description of the substructure components and the foundations support for all substructure units.  In addition, any modifications to the original structure, such as overlays and bridge rail modifications should be listed.  Note 1 below is shown as an example.
1. In place centerline Sta. 10+00.60 to centerline Sta. 10+71.40 is a 70.8’ 4 span continuous concrete bridge with a 20’-0” clear roadway.  The superstructure consists of a reinforced concrete slab with concrete pigeon hole railing faced with steel W-beam continuous across the bridge.  The deck has been overlaid with 1 1/2 inches of asphalt.  The substructure consists of 3 column reinforced concrete bents and reinforced concrete vertical abutments, all of which are supported on timber piling.

Note 2 is used to identify removal limits.  If components are to be salvaged, they should be listed in note 3.  In addition, the location where they are to be stockpiled should be listed in note 3.  Consult the Area Engineer or Engineering Supervisor to determine where the salvaged components are to be stockpiled.
2. Break down and remove the existing bridge, and approach slabs if applicable, to 1 foot below finished groundline, or as required to construct the new structure in accordance with Section 110 of the South Dakota Standard Specifications.  All portions of the existing bridge not salvaged for future highway related use shall be removed and disposed of by the Contractor on a site obtained by the Contractor and approved by the Engineer in accordance with the WASTE DISPOSAL NOTES found in the grading plans.


3. The existing steel I-Beams shall be salvaged for future highway related use.  The salvaged beams shall be stockpiled at the SDDOT #### yard located west of #### on Highway ##.  Care shall be taken during the dismantling, transporting and stockpiling operations not to damage the structural properties of the salvaged items.

If the existing bridge has an asphalt overlay or chip seal, add note 4
4. During demolition of the structure, asphalt shall not be allowed to fall into the creek.

5. The foregoing is a general description of the in-place bridge and should not be construed to be complete in all details.  Before preparing the bid it shall be the responsibility of the Contractor to make a visual inspection of the structure to verify the extent of the work and materials involved.  If desired by the Contractor, a copy of the original construction plans may be obtained through the Office of Bridge Design.

Use the note below if the structure to be removed contains lead based paint.
NOTICE - LEAD BASED PAINT

Be advised that the paint on the steel surfaces of the existing structure contains lead.  The Contractor should plan his/her operations accordingly, and inform his/her employees of the hazards of lead exposure.

DESIGN MIX OF CONCRETE

1. All structural concrete shall be Class A45 unless otherwise indicated.

2. Type II cement conforming to Section 750 is required except, Type III cement is required in the abutments.  Type III cement shall contain a maximum 8% Tricalcium Aluminate (C3A) and a maximum 0.6% Alkalies (Na2O + O.658K2O).

3. Coarse aggregate to be used in concrete shall consist of either crushed quartzite or other crushed ledge rock.  If crushed ledge rock other than quartzite is to be used, it shall be from a source approved by the Engineer.

4. Grout design mix shall be as specified in the South Dakota Standard Specifications Section 460.3S.  A compressive strength of 2000 psi shall be attained by the grout prior to erection of any beams.  Chamfer edges of grout pads ¾”.  The quantity of grout is included in and shall be paid for at the contract unit price per cubic yard for Class A45 Concrete, Bridge.

ABUTMENTS

1. Preboring piling at each abutment is required to whichever is greater, ten feet or to natural ground.

Find the pile size used in the table below, choose the corresponding pile bearing resistance values and use in note 2.
	 
	 
	Field Verified

	 
	Factored
	Nominal 

	Pile
	Bearing
	Bearing

	Size
	Resistance
	Resistance

	 
	(Tons)
	(Tons)

	HP 8x36
	67
	167

	HP 10x42
	77
	192

	HP 10x57
	105
	262

	HP 12x53
	98
	245

	HP 12x63
	116
	290

	HP 12x74
	137
	342

	HP 12x84
	154
	385

	HP 14x73
	134
	335

	HP 14x89
	165
	412

	HP 14x102
	189
	472

	HP 14x117
	217
	542

	Pipe 12x0.375
	92
	229

	Pipe 16x0.25
	77
	194


2. The HP ##x## Piling were designed using a factored bearing resistance of ## tons per pile. Piling shall develop a field verified nominal bearing resistance of ## tons per pile.
3. One test pile shall be driven at each abutment and will become part of the pile group.

4. 
The contractor shall have sufficient pile splice material on hand before pile driving is started.  See Standard Plate No. 510.40.

5. Piles shall not be driven out of position by more than two inches in the direction parallel to the girder centerline.  A pile-driving template shall be used to insure this accuracy.

6. Each finished abutment shall include a Bridge Survey Marker.  See Standard Plate No. 460.05

Use note 7 for long single span steel girder bridges or other cases where girder rotation may cause problems with integral abutments cast prior to deck pour.
7. Abutment backwalls and wings shall not be cast until after the deck has been poured.

Use note 8 if the Report of Foundations Investigations recommends cast pile tips.
8. Pile tip reinforcement will be required. See Standard Plate No. 510.30.

The following notes are to be used if the abutment piling goes through MSE retaining wall backfill.  In the note below, use 20”, 24”, and 27” minimum inside diameter steel casing to encase HP10, HP12, and HP14 piling, respectively.
9. All piling within the Granular MSE Backfill limits shall be encased with a ##” minimum inside diameter steel casing. The steel casing shall be of sufficient strength to withstand all forces, including those from earth pressure and shall be approved by the Engineer.  The pile shall be encased the entire height of the backfill to an elevation of 3 inches below the bottom of abutment. See MSE Retaining Wall plans for measurement and payment of casing.

10. The Contractor shall drive the pile and then place the casings.  The Contractor shall take the necessary precautions to prevent displacement of the casings during placement and compaction of the backfill.  Backfill material within 3 ft. of the casing shall be placed in small lifts and compacted in such a manner that the required density is achieved, without causing displacement or damage to the steel casing.  The Contractor shall coordinate casing installation with the MSE wall installation.

11. After the piles are driven, the steel casings installed and the backfill placed, the steel casings shall be filled with coarse dry sand to a depth of 6 feet from the top of the casing. The sand shall be compacted to prevent bridging. The top 6 feet of the casing shall be filled with natural bentonite slurry. The slurry shall consist of a polymer free sodium bentonite designed for sealing wells and bore holes. The bentonite material shall be a granular bentonite with ¼” or larger particles. The bentonite particles shall be poured directly into the casing and hydrated with water in 2 ft. lifts. The quantity of water used shall be determined according to the manufacturer’s recommendations for a solution of approximately 20% solids.

12. 
  After filling the casings with bentonite, the top of each casing shall be covered and sealed with a layer of plywood covered with a minimum of 2-inch thick polystyrene, as approved by the Engineer. 
13. All costs associated with filling the steel casings with sand and bentonite slurry shall be incidental to the contract unit price per foot for the steel pile

CONNECTION OF GIRDER TO PILE
1. Cut off pile at elevation shown in the plans and weld bearing plate to pile.  Adjust as necessary to make bearing plate level, and to permit proper position of girder.  If piles are driven out of position to the extent that bearing plates will not fit, the Contractor shall submit his method of correction to the Engineer for approval.  Piles shall not be pulled into position.
2. All girder erection shall be complete with the splices fully bolted and diaphragms in place, before welding girders to bearing plates.  (Diaphragms need not be secured with more than temporary bolting, prior to pile to girder connection.)
3. An alternate connection, capable of transmitting a direct load of 8000 lbs. to the pile and developing 30,000 lbs. horizontal force, may be submitted to the Office of Bridge Design for prior approval.
4. This connection shall not be made when the temperature is greater than 70 degrees F or less than 30 degrees F.

5. Steel for the bearing plates shall conform to ASTM A709 Gr. 50.

6. Payment for furnishing and installing the bearing plates shall be incidental to the contract lump sum price for Structural Steel.

POURING OF ABUTMENT CONCRETE

1. Abutment concrete shall be placed, as directed by the Engineer, at a time when a relatively stable temperature can be expected.  A relatively stable temperature is defined as on air temperature deviation of not more than 30 degrees F within 12 hours of completing the abutment pour from the air temperature at the time when the abutment concrete is placed.

2. The forms shall be secured to the girders in such a manner that they will be free to move longitudinally with the expansion or contraction of the girder.

3. The girders shall be braced near the abutments in such a manner that their lateral movement or rotation will be prevented during the placing of concrete.  Include details for this bracing with the falsework plans.

BENTS
All Swedge Bolts shall be 1 ½” diameter x 2’-6” F1554, Grade 55 bolts with heavy hex nut and cut washer (listed with structural steel in Superstructure quantities).  A minimum of 20% of the embedded bolt surface shall be covered with deformations whose radial dimensions are 15% to 20% of the bolt diameter. 

Use the following notes if the bents are supported on piling. 

Fill in the bearing resistance values in note 1 (See the table in the ABUTMENT notes).
1. The HP ##x## Piling were designed using a factored bearing resistance of ## tons per pile. Piling shall develop a field verified nominal bearing resistance of ## tons per pile.
2. One test pile shall be driven at each bent and will become part of the pile group.

3. The contractor shall have sufficient pile splice material on hand before pile driving is started.  See Plate No. 510.40 

Use note 4 if the Report of Foundations Investigations recommends cast steel pile tips.
4. Pile tip reinforcement will be required. See Standard Plate No. 510.30.

Use the following notes if the bents are supported on drilled shafts.
1. Bent columns are to be #’ - ##” dia. reinforced concrete columns on #’ - ##” dia. drilled shafts.

2. The design of the drilled shafts is based upon encountering competent insert geological formation info. here at elevation ####.  If competent insert geological formation info. here is not encountered at or above this elevation, contact the Office of Bridge Design, through proper channels, before proceeding with the drilled shaft construction. Geotechnical Engineering Activity personnel shall be present during the drilling operations to confirm these elevations and to observe placement of the drilled shafts.  The Geotechnical Engineering Activity shall be notified a minimum of one week prior to the start of excavation for the drilled shafts.


When a construction method is specified in the Report of Foundations Investigation, the type of drilled shaft construction to be used shall be shown in the plans.  When no construction method is specified, the dry construction method is to be used and note 3 is modified accordingly.  

3. The drilled shafts shall be constructed using the permanent casing method in conformance with Section 465 of the South Dakota Standard Specifications.  A construction joint shall be placed at the top of the permanent casing and the permanent casing shall extend a minimum of 1’-0” above the groundline, waterline, or construction platform elevation, whichever is higher.

4. The construction joint locations and quantities provided on the plans are based upon the estimated existing groundline and/or waterline elevations. It is the responsibility of the Contractor to verify the existing elevations and have a drilled shaft installation plan submitted and approved prior to ordering the casing. If the Contractor intends to use construction platforms, etc. that would require any of the construction joints to be at a location other than the location shown in the plans, the Contractor shall include these proposed changes in the drilled shaft installation plan for approval by the Office of Bridge Design.

5. The bid quantities for Drilled in Foundation Excavation; ##” Permanent Casing; Class A45 Concrete, Drilled Shaft; and Class A45 Concrete, Bridge are based upon the construction joint locations as shown in the plans.  Payment for these items shall be at the contract unit price for the plans shown quantities regardless of any approved changes in the location of the construction joints as requested by the Contractor due to the construction of work platforms, etc.  Measurement and payment will be made at the contract unit prices for any changes due to variations in the competent foundation soil or in the locations of the existing groundline and/or waterline elevations as ordered by the Engineer.

6. The H1 bars are detailed full length of the Drilled Shaft and Column and are provided in the reinforcing schedule with an additional length of bar sufficient to provide one lap splice.  Once the construction joint elevations have been verified and/or established, lap splice details showing location and lap length shall be submitted with the drilled shaft installation plan for approval. Any costs involved in cutting reinforcing steel and any other items incidental to providing the lap splice shall be included in the contract unit price per pound for Reinforcing Steel.

Use these notes if bents are supported on spread footings.  In addition, the Report of Foundations Investigation often has additional, site specific notes that must be added. Generally these notes are added between notes 1 & 2 below and the rest of the notes renumbered accordingly.
1. Before exposure of the foundation area the Geotechnical Engineering Activity shall be contacted thru proper channels so that a member of the Geotechnical Engineering Activity may be present during excavation of the foundation area.

2. 
If upon inspection, the Geotechnical Engineering personnel determine that the material at the plan shown footing elevation is unsuitable for foundation support or if sound bedrock is encountered at an elevation other than the plan shown footing elevation, the Engineer shall order the footing elevation changed to an elevation approved by the Geotechnical Engineering personnel.  If the footing elevations are changed, the Office of Bridge Design shall be contacted prior to proceeding with construction to determine if a redesign of the substructure unit is required.  If a redesign is required, a maximum of 5 working days may be required to perform this design.  Any costs associated to delays within the 5 working day period for redesign shall be borne by the contractor at no additional cost to the State.

3. If the footing elevations are lowered due to bedrock conditions, the excavation below the plan shown footing elevation ordered by the Engineer will be paid for at the contract unit price per cubic yard for Structure Excavation, Bridge.  The additional concrete and reinforcing steel required for bent construction will be paid for at the contract unit price per cubic yard for Class A45 Concrete, Bridge and contract unit price per pound for Reinforcing Steel, respectively.

4. The rock surface shall be cleaned of all soil and debris prior to placing reinforcing steel for the spread footing.  Cleaning shall be accomplished by water washing and/or air jetting.  Material washed from the rock surface shall be directed into a sump or low area and physically removed from the exposed rock surface.

5. Vertical fractures in the foundation rock that the Geotechnical Engineer determines to be detrimental to the integrity of the foundation shall be repaired.  Designated fractures shall be repaired by cleaning to remove soil and other relatively weak material to a depth of 1.5 to 2 times the width of the fracture.  The cleaned opening shall then be filled with grout or a lean concrete mix.

6. The cost of cleaning the rock shall be included in the contract unit price per cubic yard for Structure Excavation, Bridge.  Payment shall be considered full compensation for all materials, labor, equipment and incidentals necessary to satisfactorily complete the work.

7. If cleaning and filling of rock fractures is ordered, the work shall be paid for as EXTRA WORK, in accordance with Section 4.3 of the South Dakota Standard Specifications.

8. Due to the possibility of variance in the final elevations for the bent footings, the reinforcing steel in the bent shall not be ordered until final footing elevations have been approved by the Geotechnical Engineering personnel.

Use this note if spiral reinforcement is used.
1. Spiral reinforcement may be fabricated from cold drawn wire conforming to ASTM A82 or hot rolled plain or deformed bars conforming to the strength requirements of ASTM A615, Grade 60.

Use these notes if use of a cofferdam is expected.
1. It is anticipated that cofferdams will be necessary.  Cofferdams shall be designed and constructed in accordance with Section 423 of the South Dakota Standard Specifications. 

2. The design of the Cofferdam must be done by Professional Engineers registered in South Dakota.  Sealed calculations of both the original design and design check, performed by different engineers, shall be submitted with the cofferdam plans.  The cofferdam plans, design, and check design shall be submitted to the Office of Bridge Design a minimum of 15 days prior to Cofferdam construction.   

Use these notes if pipe pile bents are used.
1. Pipe piles shall conform to ASTM A252, Grade 2.  Pipe piles shall be furnished, driven and spliced in accordance with Section 510 of the Standard Specification.

2. A two component coal tar epoxy paint shall be applied to the piles.

3. Piling shall develop a minimum bearing value of ## tons per pile.

4. The Contractor shall have sufficient pile splice material on hand before pile driving is started.

5. The maximum horizontal out of position tolerance at the cutoff elevation is three (3) inches.

6. Piles shall be driven closed end.  The cost of the bottom end plate and welding of the same to the pile shall be incidental to the contract unit price per foot for ##” x #.###” Steel Pipe Bearing Pile, Furnish and Drive and Steel Pipe Test Pile, Furnish and Drive.

7. The pipe piles shall be filled with Class A45 Concrete.  Placement of the concrete shall conform to Section 460.3 of the South Dakota Standard Specifications except that only the concrete in the top ## ft. of each pile need be vibrated.  The concrete shall be paid for as Class A45 Concrete, Bridge.

ACCESS TUBES

Use these notes whenever drilled shafts are used.  Modify note 2 to require CSL test if the entire pier/bent is supported on a single drilled shaft.
1. Access tubes shall be furnished and installed in each of the drilled shafts in accordance with Section 465 of the South Dakota Standard Specifications.

2. 
These access tubes are to be used for crosshole sonic log testing of the drilled shaft in the event that the Department deems that the quality of the drilled shaft is suspect.  In order for the Department to determine if crosshole sonic log testing is necessary, no subsequent work above the construction joint will be allowed for 7 days or until authorized by the Engineer, whichever comes first.  Upon authorization by the Engineer and prior to any subsequent concrete placement above the construction joint, the Contractor shall remove the water from the access tubes, cut the access tubes off flush with the top of the drilled shaft and completely fill the access tubes with grout. 

ROCK DOWELS

Use rock dowel notes with spread footings on rock when required on the Report of Foundations Investigation or when required by design.
1. The steel dowels shall be deformed bars conforming to ASTM A615 Grade 60.
2. Dowel bond material shall be suitable for bonding steel dowel bars to rock in the existing moisture conditions.  The Contractor shall submit dowel bonding material product data to the Engineer for approval. Site mixed and cartridge resins are commercially available and manufactured for rock dowel installation in the particular rock type.  The diameter of the hole, drilled into rock, shall be a maximum of 3/8 inch larger than the diameter of the steel dowel, or as specified by the dowel bond material manufacturer.  The drilled holes shall be blown out with compressed air using a device that will reach the bottom of the hole to ensure that all debris or loose material has been removed prior to epoxy injection.

3. Install Rock Dowel shall not be measured.  Payment shall be for the lineal foot of embedment into the rock, and shall be considered full compensation for all materials, labor, equipment and incidentals necessary to satisfactorily complete the work.

4. The steel dowel for use with the item Install Rock Dowel is included in the Reinforcing Schedule and shall be paid for at the contract unit price per pound for Reinforcing Steel.

TWO COMPONENT COAL TAR EPOXY PAINT

Use these notes with pipe pile bents or whenever piling will be exposed.
1.
A coating of Two Component (Self-Curing) Coal Tar Epoxy Paint conforming to Steel Structures Painting Council Specification SSPC-PS11.01, Black Coal Tar Epoxy Polymide Painting System shall be shop applied (as per the manufacturer’s recommendations) to the entire outer surface of each pile and base plate prior to placement as detailed in notes 2 through 8 below.


2.
Steel surfaces which are to receive this coating shall be prepared by blast cleaning to near white, grade SSPC 10.  The Coal Tar Epoxy Paint shall be applied before rusting occurs and in no case later than 24 hours after blast cleaning.

3.
The coating may be applied by spray or brush.  If the application is by brush, apply with a stiff brush heavily loaded with paint; apply quickly and smoothly and avoid excessive brushing.

4.
The coating shall be applied in two coats to a total dry film thickness of 16 mils at its thinnest spot.

5.
Drying time between coats shall be a minimum of 12 hours and a maximum of 72 hours under normal painting conditions.  Long drying times between coats will cause poor intercoat adhesion and it is advisable in warm weather to reduce the maximum interval between coats.  In very hot weather it may be necessary to limit the intercoat drying period to 24 hours or less.

6.
At normal temperatures the coating dries dust free in about four hours and becomes thoroughly hardened after 3 to 5 days of curing.  Pile placement shall not begin sooner than 5 days after coating.

7.
The coating shall not be applied when the receiving surfaces or ambient temperatures are below 50 degrees Fahrenheit unless it can reasonably be anticipated that the average ambient temperature will be 50 degrees Fahrenheit or higher for the 5 day period following the application of any coat.

8.
Steel members which are welded after coating shall receive two coats of the coating applied to the weld heat affected areas.

9.
After placement, the areas of the piles and base plates where the coating has been damaged shall be touched up.

10.
The cost of furnishing and applying the coating shall be included in the contract unit price per foot for ##’ x #.###” Steel Pipe Test Pile, Furnish and Drive and ##” x #.###” Steel Pipe Bearing Pile, Furnish and Drive.

PILE DRIVING

These notes are generally used when driven piles are used.  However, consult the Bridge Construction Engineer for applicability of notes and for weights and energy ratings.
A gravity hammer shall not be used.  An energy hammer will be required as follows:

a) Diesel Hammer -

weight of striking parts not less than ####                                             lbs. with a minimum equivalent energy                                                  rating of ##### ft.-lbs.

b) Air or Steam Hammer -
  weight of striking parts not less than ####                                            lbs. with a minimum energy of ##### ft.-lbs.

SDDOT’s LRFD PILE DRIVING EQUATIONS
To determine the ultimate bearing capacity of driven piles the SDDOT uses the formulas below for timber, concrete, steel H-piling and shell type piles.

For gravity (drop) hammers the following English form is used:
     Q (drive)     =     10.5 WH      X       W
                                S + 0.35
[image: image1.wmf]         W + M
For double action steam or air hammers and closed cylinder top diesel hammers:

     Q (drive)     =      10.5E         X        W
                               S + 0.1               W + M

For single action steam or air hammers and open cylinder top diesel hammers:

     Q (drive)     =     10.5WH       X        W
                                S + 0.1               W + M

Where:

Q  = the field verified nominal pile bearing resistance.

W = the weight of a gravity hammer, or the ram of an energy hammer in          tons.

H  = the height of free fall of the hammer or ram in feet.

M  = the weight in tons of the driven mass and shall include the weight of         the pile, the weight of the driving cap and the weight of the anvil, if            used.

E  = the energy per blow in foot-tons.

S  = the average penetration in inches of the pile per blow for the last five         blows for gravity hammers and last 10 blows for energy hammers.
SUPERSTRUCTURE

1. Structural Steel shall conform to ASTM A709 Gr. 50T2.  Material less than 1/4” in thickness may be ASTM A1011 Grade 36.  Steel for diaphragms and stiffeners may conform to ASTM A709 Grade 36.  Shear connectors shall conform to Section 7.3 Type B. of the AASHTO/AWS D1.5 Bridge Welding Code.


If weathering steel is used (not available in grade 36) substitute the note below.
1. Structural Steel shall conform to ASTM A709 Gr. 50WT2.  Shear connectors shall conform to Section 7.3 Type B. of the AASHTO/AWS D1.5 Bridge Welding Code.

2. All butt welded girder splices shall be ultrasonically inspected.  See notes regarding Welding and Weld inspection.

3. Cost of welding and weld inspection shall be included in the lump sum bid for Structural Steel.

If weathering steel is used without any painting, delete note 4. If weathering steel is used and the exterior (Fascia) girder is painted, use the second note 4.
4. Structural Steel shall be painted in accordance with Section 411 of the South Dakota Standard Specifications.  The top coat shall be an approved green (Federal Standard 595B Color 24108) or brown (Federal Standard 595B Color 30045).
4. The exterior face and bottom of the bottom flange of the exterior girders shall be painted in accordance with Section 411 of the South Dakota Standard Specifications.  The top coat shall be an approved brown (Federal Standard 595B Color 30045) to match the weathering color of the steel.
5. See diaphragm details for notes concerning diaphragms.

6. Structural Steel used in all girder web plates, girder flanges, and girder splice plates shall comply with the Charpy-V-Notch toughness requirements set forth in Section 971 of the South Dakota Standard Specifications.  Material greater than 1 1/2 inches in thickness shall require frequency (P) testing in lieu of heat lot (H) testing.  See Girder Layout for location of tension and stress reversal areas of girder flanges.

7. The deck-finishing machine shall be adjusted and operated in such a manner that the roller screed or screeds are parallel with the centerline of the bridge and the finish machine is parallel to the skew of the bridge.  Concrete placement in front of the finish machine shall be kept parallel to the machine.

For note 8, calculate a minimum pour rate in feet per hour assuming concrete will remain plastic for 2 hours and the finish machine moves 9” ahead per pass, rollers finishing 85 feet per minute and requiring 2 passes on skewed bridges. Don’t exceed 70 cubic yards of concrete per hour unless near large redi-mix plants capable of producing and delivering concrete at a faster rate. 
8. 
The concrete bridge deck shall be placed and finished at a minimum rate of ## ft. of deck per hour measured along centerline roadway.  If concrete cannot be placed and finished at this rate, the Engineer shall order a header installed and operations stopped.  If a header is required sometime during the pour operation, its location shall be at or as near as possible to the three quarter point of the span.  Notify the Bridge Construction Engineer if deck pour operations are stopped.  Operations may resume only when the Engineer is satisfied that a rate of ## ft. per hour can be maintained and the concrete has attained a minimum compressive strength of 2000 psi.

Use note 9 for plate girders. Delete if rolled girders are used.
9. Dead Load camber shall be cut into the girder webs.

10. Snap ties, if used in the barrier curb formwork, shall be epoxy coated. The epoxy coating shall be inert in concrete and compatible with the coating applied to the new epoxy coated reinforcing steel.

CLASS A45 CONCRETE, BRIDGE DECK
1. Concrete used in the bridge deck slab, sidewalks, and barrier curbs shall be in accordance with the requirements for bridge deck concrete as specified in Section 460.3A of the South Dakota Standard Specifications.  In addition, the concrete used in the bridge deck, sidewalks and barrier curbs shall have Class F Modified Fly Ash substituted for a portion of the cement in accordance with Section 605 of the South Dakota Standard Specifications.  The amount of cement to be replaced shall be 20 percent by weight.  The ratio of substitution of fly ash to cement shall be 1:1 by weight.

2. The bridge deck concrete, excluding the barrier curbs, shall be placed and cured in accordance with the Special Provision for Bridge Deck Curing and Finishing.
3. See Special Provision for Concrete Penetrating Sealer.
BEARINGS

1. All steel for the bearings shall conform to ASTM A709, Gr. 50.
2. The pre-formed fabric pads shall be composed of multiple layers of 8 ounce cotton duck impregnated and bonded with high quality natural rubber or of equivalent and equally suitable materials compressed into resilient pads of uniform thickness, after compression and vulcanizing.  The finished pads shall withstand compression loads perpendicular to the plane of the laminations of not less than 10,000 pounds per square inch without detrimental reduction in thickness or extrusion.

3. The bearing plates shall be shop painted with 3 mils of inorganic zinc primer in accordance with Section 411 of the South Dakota Standard Specifications.  No top coat of polyurethane will be applied.

4. Tolerances and surface finish for Rocker Plates shall be as follows:

Convex Radius Dimension
           +0.000 mm - 0.010”

Surface Finish, Machined Surfaces
125 RMS or Better

Surface Finish, Other Surfaces

230 RMS or Better 

5. Payment for furnishing and installing the bearings, including the pre-formed fabric pads under the bearing plates and painting, shall be included in the lump sum bid for Structural Steel.

FIELD BOLTED GIRDER SPLICES

1. Steel for splice and filler plates shall conform to ASTM A709 Gr. 50T2, except material less then 1/4” in thickness may be ASTM A1011 Gr. 36.
If weathering steel is used substitute the note below.

1. Steel for splice and filler plates shall conform to ASTM A709 Gr. 50WT2
2. Bolts in flange splices shall be placed with the heads down.

3. Bolts in web splice of exterior girders shall be placed with heads on exterior face of girders.

WELDING AND WELD INSPECTION
Main members referred to in Section 6.7 Nondestructive Testing of Bridge Welding Code are identified as follows:  Girder webs, girder flanges, and bearing stiffeners.  Ultrasonic testing of groove welds shall be used in lieu of radiography.  See girder layout for stress categories and their locations along the girder.

DECK DRAINS

1. Deck Drains shall be 4” diameter x  #’-##” Schedule 40, Acrylonitrile Butadine-Styrene (ABS) Plastic Pipe conforming to the requirements of ASTM - D2661 or Schedule 40 ABS Plastic Pipe conforming to the requirements of ASTM - F628.

2. 
The 41/2" diameter by 1 inch ABS Plastic Pipe Sleeves can be made from a 4 inch diameter (ABS) Pipe Coupler.  They shall be attached to the 4 inch diameter (ABS) Plastic Pipe, as shown in the plans, with a solvent cement conforming to ASTM-D2235.

If painted steel select the color below. If the girder is weathering steel, use the note below (select brown).
3. The 3/8 inch diameter U-bolts, nuts and washers shall conform to ASTM F1554 Grade 36, or ASTM A108 and shall be galvanized in accordance with ASTM A123 then painted in accordance with Section 411 of the South Dakota Standard Specifications. The top coat shall be an approved green (Federal Standard 595B Color 24108)   match girder color                brown (Federal Standard 595B Color 30045). match girder color
4. Steel for the bent plates and washers shall conform to ASTM A709, Grade 36, shall be galvanized in accordance with ASTM A123, and then shall be painted in accordance with Section 411 of the South Dakota Standard Specifications. The top coat shall be an approved
green (Federal Standard 595B Color 24108)   match girder color        brown (Federal Standard 595B Color 30045). match girder color Washers shall be plate washers or a continuous bar at least 5/16” thick with standard holes and shall have a size sufficient to completely cover the slot after installation.

5. The 7/8 inch diameter bolts and nuts shall conform to ASTM A325 and shall be galvanized in accordance with ASTM F2329 or ASTM A153 as applicable.
If weathering steel is used substitute the note below.

5. The 7/8 inch diameter bolts and nuts shall conform to ASTM A325 Type 3.

6. Direct Tension Indicators shall be required for all of the 7/8” diameter high strength bolts used in the deck drain attachment as provided by Section 410.3(G)5 of the South Dakota Standard Specifications.

7. The deck drain to girder connection as shown in the plans allows the deck drain location to be adjusted slightly to clear transverse slab steel.
Select the appropriate color in the note below.
8. After the deck drains have been installed, the ABS plastic pipe and attaching hardware shall be painted in accordance with Section 411 of the South Dakota Standard Specifications.  The finish paint coat shall be an approved green (Federal Standard 595B Color 24108) 





  brown (Federal Standard 595B Color 30045).
9. Prior to paint application, the ABS plastic pipe shall be sanded to produce a roughened surface sufficient for paint adhesion.

10. 
Payment for deck drains shall be at the contract unit price per each for Deck Drains, Girder Bridge, and shall be full compensation for furnishing, fabricating, installing and painting the deck drains and all attaching hardware in accordance with the plans and specifications.

STEEL RAILING – SIDEWALK

Use only if there is a sidewalk.  Always face railing with chain link fabric. If the sidewalk is over a roadway or railroad add curved chain link fence above the railing.  Select the desired color in note 6.
1.
All rail and chain link fence posts shall be built vertical.

2.
All structural steel parts for railing shall conform to ASTM A500, Grade B. Material less than ¼” thick may be ASTM A1011, Grade 36 and rail post base plates may be ASTM A709, Grade 36.

3.
All anchor bolts and nuts for railing shall conform to ASTM A307. Washers shall conform to ASTM F436 and all components shall be galvanized in accordance with ASTM A153 or ASTM F2329, as applicable.  The bolts shall be hex head “structural” type with heavy hex nuts and round washers.

4. All anchor bolts shall be tightened to a torque of 120 ft.-lbs. (approximated without the use of a calibrated torque wrench).

5.
The non-shrink grout used to fill the recess beneath the rail post base plates shall be a commercially available non-shrink grout containing no metallic particles and capable of attaining a 28 day compressive strength of 3000 psi.  The non-shrink grout shall be mixed according to the manufacturer’s recommendations.  The cost of furnishing and placing the non-shrink grout shall be incidental to the contract unit price per foot for Steel Pedestrian Railing on Sidewalk.
6.
All steel railing shall be painted in accordance with Section 411 of the South Dakota Standard Specifications and the color shall be an approved green (Federal Standard 595B Color 24108) 




     or brown (Federal Standard 595B Color 30045).

         

7.
Welding & Weld Inspection shall be done in accordance with the current edition of AWS D1.1 Structural Welding Code-Steel.

8. The costs of structural steel, welding, weld inspection, painting and galvanizing shall be incidental to the contract unit price per foot for Steel Pedestrian Railing on Sidewalk and Steel Pedestrian Railing on Concrete Barrier.


CHAIN LINK FENCE

These notes are used when the sidewalk railing is to be faced with chain link fence fabric. The supports, posts, and rails in orange text are included when the fence extends above the railing. Select the desired color in note 3.
1.
The chain link fence fabric and supports shall conform to Section 930 of the South Dakota Standard Specifications as modified by the following notes.

2.
The chain link fence fabric, wire ties and miscellaneous hardware shall be galvanized and conform to AASHTO M181.  The fence fabric shall be Type IV 9 gauge wire woven in a 2 inch diamond mesh.  Knuckled selvage shall be used on the top and bottom of the fence fabric.

3.
A green (Federal Standard 595B Color 24108) or brown (Federal Standard 595B Color 30045) thermally extruded polyvinyl coating shall be applied to the fence fabric, wire ties and all miscellaneous hardware.

4.
The item Chain Link Fence for Bridge Sidewalk shall be paid for by the linear foot.  This payment shall be full compensation for furnishing all material, labor, tools and equipment necessary or incidental to the construction of the chain link fence including chain link fence fabric, posts, rails, wire ties, miscellaneous hardware, painting and welding, all to satisfactorily complete this work.

STRIP SEAL INSTALLATION

The hot rolled steel extrusions that are to be cast into the sleeper slabs and approach slabs shall be set at the correct grade and crown slope and securely supported during placement of the Class A45 Concrete. Care shall be taken to ensure that the correct grade is maintained across the joint. 

ARMOR ANGLE ASSEMBLY

1.
Steel for the Armor Angle Assembly shall conform to ASTM A709, Grade 36.  The Automatic End Welded Deformed Bar Anchor Studs shall conform to ASTM A496.  The Armor Assembly complete in-place shall be a continuous unit.

2.
Galvanize the Armor Angles and anything welded to them after all welding is completed.  They shall be galvanized in accordance with AASHTO M111 (ASTM A123).  If welded splices are used subsequent to galvanizing, the weld details and the procedures for preparing the surface for welding and repairing the galvanizing after welding shall be included with the shop plans.  Repair of galvanizing shall be by the zinc-based solder method in conformance with ASTM A780.

3.
Welding for the Armor Angle Assembly shall be in accordance with AWS D1.1 Structural Welding Code - Steel.

4.
The cost of the Armor Angle Assembly complete in-place including fabrication, welding, and galvanizing shall be incidental to the contract unit price per square yard for Concrete Approach Sleeper Slab for Bridge.


FALSEWORK

The Contractor shall be required to include with his Falsework Plans, details for the construction of an adequate “Walk-Way” including railing.

FALL PROTECTION

1. The Contractor shall install a Fall Protection System conforming to OSHA Regulations.  When working on the girders prior to decking installation, a Horizontal Lifeline – or other OSHA approved system shall be installed.  The Contractor shall have one Personal Fall Arrest System (PFAS) available for use by a Department Inspector.  The PFAS shall be compatible with the installed Fall Protection System.

2.
Modifications to any bridge components used to accommodate the Fall Protection System shall be shown on the Falsework Plans and/or the appropriate Shop Plans.  Field welding to bridge components will not be allowed.  Field placed concrete inserts or drilled-in anchor bolts will be allowed if approved by the Engineer. All costs associated with providing the Fall Protection System shall be incidental to the other contract items.
APPROACH SLABS

1. Sleeper slab riser shall be cast with the approach slab or cast after the approach slab is placed.  Care shall be taken to ensure the correct grade is maintained across the joint.

2. The use of an approved finishing machine will be required during placement of Class A45 Concrete for the approach slabs.  Concrete placement in front of the machine shall be kept parallel to the screed.

3. The concrete in the approach slab shall be tined normal to centerline roadway.

4. Concrete Approach Sleeper Slab for Bridge will be paid for at the contract unit price per square yard.  This payment shall be full compensation for all excavation, furnishing, hauling, and placing all materials including concrete, structural steel, concrete anchors, and reinforcing steel; for disposal of all excavated material and surplus materials; and for labor, tools, equipment and any incidentals necessary to complete this item of work.

5. Concrete Approach Slab for Bridge will be paid for at the contract unit price per square yard.  This payment shall be full compensation for all excavation, furnishing, hauling and placing all materials including concrete, structural steel, asphalt paint or 4 mil polyethylene sheeting, elastic joint sealer and reinforcing steel; for disposal of all excavated material and surplus materials and for labor, tools, equipment and any incidentals necessary to complete this item of work.


Consider applying commercial texture finish only to bridges on the state system and to local bridges in urban areas where aesthetics are deemed to be important.
CLASS B COMMERCIAL TEXTURE FINISH 

1. A Class B commercial texture finish shall be applied to the following areas:

a) Abutments:  all exposed surfaces to an elevation 1-foot below finished ground line.

b) Barrier Rail: all exposed surfaces (front, top and back).

c) Slab:  edge of slab.

d) Bents/Piers: all exposed surfaces.

2. The Class B commercial texture finish shall be applied in accordance with Section 460.3M.1.c of the South Dakota Standard Specifications.

3. Where the Class B commercial texture finish is to be applied, concrete curing shall be accomplished with cotton or burlap mats and polyethylene sheeting.  Curing shall continue for not less than seven days after placing concrete before the commercial texture finish is applied.  The commercial texture finish shall be applied in accordance with the manufacturer’s recommendations.  The commercial texture finish itself does not require a specific cure except for drying.

SHOP PLANS   

Use these notes when the plans are prepared by a consultant.
1.
The fabricator shall initially submit 3 copies of the shop plans to XYZ Engineering, 123 Main Street, Somewhere, SD 57XXX, for review.  

2.
After review by XYZ Engineering, one copy with any revisions noted will be sent to both the Office of Bridge Design and the Fabricator.  The Fabricator shall then send seven corrected copies back to XYZ Engineering. 

3.
After review by XYZ Engineering, six copies will be sent back to the Bridge Construction Engineer, South Dakota Department of Transportation, who will review them, arrange for fabrication inspection, authorize fabrication, and distribute the shop drawings.

CRUSHED AGGREGATE SLOPE PROTECTION

1.
This work shall consist of paving the bridge berm slopes with crushed aggregate slope protection for control and prevention of berm erosion.

2.
The aggregate used in the crushed aggregate slope protection shall conform to the requirements of Section 820 of the South Dakota Standard Specifications for coarse aggregate for Class A Concrete (size no. 1).

3.
The asphalt material used in the crushed aggregate slope protection shall be either Asphalt Type MC-70 or MC-250, or emulsified Asphalt Type RS-1, RS-2, CRS-1 or CRS-2 meeting the requirements of Section 890 of the South Dakota Standard Specifications and AASHTO M81, AASHTO M140 and AASHTO M208 respectively.

4.
The surface upon which the slope protection is to be placed shall be smooth, uniform, and free from foreign material.  The top surface of the slope protection shall conform to the dimensions, elevations, and slopes shown in the plans.

5.
The crushed aggregate shall be shaped and compacted to provide a stable, smooth and uniform surface.

6.
The asphalt material shall be applied at a rate sufficient to assure penetration and binding of the aggregate in the upper 2 inches of the slope protection.  (Estimated Rate = 1.3 gallons per square yard.)  The surfaces of the adjacent structure shall be protected from spattering or discoloration from the asphalt material.

7.
Payment for crushed aggregate slope protection shall be at the contract unit price per square yard for Bridge Berm Slope Protection, Crushed Aggregate and shall be full compensation for slope paving, including furnishing all materials, labor, and equipment necessary or incidental to the satisfactory completion of this work.  Payment will be for plans quantity.
AS - BUILT ELEVATION SURVEY

The Contractor shall be responsible for recording the As-built deck elevations and bridge survey marker elevations at the locations shown in the Table of As-Built Elevations shown in the plans.  All costs associated with obtaining the elevations including all equipment, labor and any incidentals required shall be incidental to the contract lump sum price for Bridge Elevation Survey

COORDINATION WITH RAILROAD

Use these notes any time a structure is being built over a Railroad. 

1. During construction of the bridge, the Contractor shall not interfere with the operating railroad train movements.  Construction activity must not take place within 25 ft. of the centerline track when train movements are occurring through the construction site and construction equipment shall be removed form this zone prior to arrival of any train.  See Special Provision for Working on Railroad Company Right-of-Way.

2. See Special Provision Regarding Railroad Protective Liability Insurance.


BOLT TESTING

The certified mill test reports for all bolts used on the project shall include the test results for all of the testing specified in section 972.2.D of the South Dakota Standard Specifications.  Some of these tests are supplemental tests that must be requested at the time the bolts are ordered.  It is the responsibility of the Contractor to notify the bolt supplier of these requirements.

SIDEWALK APPROACH SLABS
These notes are used when a sidewalk approach slab is being constructed. Use note 2 if the approach sidewalk and the bridge sidewalk are at different levels.
1. The reinforced concrete sidewalks adjacent to the bridge shall be paid for at the contract unit price per square foot for 6” Reinforced Concrete Sidewalk.  This payment will be full compensation for all excavation, furnishing, hauling and placing all materials including concrete, epoxy coated reinforcing steel, asphalt paint or 4 mil polyethylene sheeting, hot poured elastic joint sealer; for disposal of all excavated and surplus materials; and for all labor, tools, equipment and incidentals necessary to complete this item of work.

2. The top of the sidewalk shall transition from the end of the bridge to the top of approach slab curb at the sidewalk expansion device.
3. All costs involved in furnishing and placing the sidewalk sleeper slabs shall be included in the contract unit price per square foot for 6” Reinforced Concrete Sidewalk.

SIDEWALK EXPANSION DEVICES
These notes are used when a sidewalk expansion device is necessary. The estimated weight of two 5’ wide sidewalk expansion devices is 352 lbs.
1. Material for the structural plates and bars shall conform to ASTM A709, Grade 36.  The end welded deformed bar anchors shall conform to ASTM A496.

2. All steel components shall be galvanized after shop welding in accordance with ASTM A123.

3. The plain ferrule inserts in the expansion device shall be ¾” diameter commercially available regular steel inserts to be positioned by welding onto the plate of the expansion device as shown in the plans.

4. The bolts used to attach the sliding plates to the expansion device shall conform to ASTM F593 and shall be ¾” diameter Group 2, Type 316 stainless steel socket countersunk head flat screws furnished with a thread type to be compatible to the thread type supplied with the plain ferrule inserts of the expansion device.  All bolts are to be coated with liquid thread locking material that is intended to allow for future removal.

5. 
All costs involved in furnishing and installing the expansion devices at the sidewalks shall be included in the contract unit price per square foot for 6” Reinforced Concrete Sidewalk.  For informational purposes only, the estimated weight of structural steel in the expansion devices is 352 lbs.

CHANNEL WORK

If desired, use a variation of this note.
In order to assure the Hydraulic capacity of the bridge, the finished ground under the bridge shall be shaped to match the upstream channel and flood plain. The existing low water channel shall be maintained as near as practical to the existing location. Bridge berms shall be built as shown on the General Drawing sheet.
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