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1.
TECHNICAL POLICY GUIDELINES

The following design criteria identify the particular stan​dards and procedures which are used for the bridge design:


1.1
2002 "AASHTO Standard Specifications for Highway Bridg​es", 17th Edition, plus   interims.  

and/or

AASHTO LRFD Bridge Design Specifications, 3rd Edition plus interims.

1.2
KDOT "Bridge Design Manual" (January, 2005) and updates.


1.3
KDOT Standard Drawings (US)


1.4
State of Kansas "Standard Specifications for State Road and Bridge      Construc​tion,"  1990 and Special Provisions.

1.5 Other publications as noted.


1.6
System of Weights and Measurements: The bridge design, plans, and specifi-cations are based upon the English (US) system of weights and measurements.


1.7 
CRSI Manual of Standard Practice

2.
GEOMETRIC LAYOUT

2.1
The bridge spans, horizontal and vertical alignment, and general arrange​ment of the structures are as shown on the preliminary plans.


2.2
Bridges for this project have a width of structure as follows:








ROADWAY
OUT to OUT


LOCATION
WIDTH
WIDTH 

Existing mainline bridges
24 ft.
26 ft.



New mainline bridges
40 ft.
42 ft.


2.3
KDOT standard corral rails, 1’-0” width and 32” height, are provided on all new mainline aa nnn bridges and as the retrofit barrier on all existing bridges unless specified otherwise.  Provisions are made for thrie-beam guard fence connections to the concrete barrier rail at all four bridge corners, for both existing and new bridges.


2.4
Minimum horizontal and vertical clearances are as follows:



2.4.1
Desirable horizontal clearance to obstructions is as required in the KDOT Roadside Design Policy and the "​AASHTO Road​side Design Guide" based on design speed, traffic volumes, and slopes.  Site specific exceptions may be necessary to allow for existing conditions.

2.4.2 Desirable vertical clearance at grade separations:                                         
 

- 16’-4” for side roads over aa nnn  (Example: US 75)
 

- 15’-4” for local roads under aa nnn
 

- 16’-4” for local roads under aa nnn, if there is an interchange
 

- 15’-4” for state Highways under aa nnn
 

- 16’-4” for state Highways under aa nnn, if there is an interchange

Desirable vertical clearance is a minimum of 23’-0” for railroad overpasses. 

Minimum high water clearance for the aa nnn bridges over aaa Creek is   2’-0”  to the 100 year high water elevation and 3’-0” to the 50 year high water elevation.  Site specific exceptions may be necessary to allow for existing conditions.


2.4.3 Clearance requirements for new mainline bridge crossings:

Feature Crossed (Ser. #)
Vertical Clearance
Horizontal Clearance

aaaaaaaaa (nnn)
16’-4”
25’-0”

3.
DESIGN LOADS

3.1
Dead Load


3.1.1
Structural Only  ("A" DL)





(1)
Concrete with reinforcing steel = 
150
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ft

 (density)





(2)
Structural steel = 
0.2833 
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3.1.2
Superimposed Dead Load ("B" DL)





(1)
An allowance of 15
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 is made for the loading of an initial 1½” thick concrete wearing surface on all trans​verse slab designs with overlays.





(2)
An allowance of 25
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 for the loading of a future wearing sur​face is included in the design of bridge decks with 3” clear​ance to the top reinforcing.                                    






(3)
Barrier Curbs.





(4)
Allowance for dead loads such as pipes, hand railings, light standards, conduits or other immov​able appurtenances is included in the design where appro​priate.



3.1.3
Total Dead Load  = "A" DL + "B" DL.


3.2
Live Load


3.2.1
All new bridges are designed for the LRFD HL-93 live load.







3.2.2
The maximum number of design lanes is as specified by AASHTO with allowable reduction for multiple lane loading for substructure design.



3.2.3
Live load plus dynamic allowance deflection does not exceed 1/800 of the span length (no sidewalks).  All beams for prestressed concrete beam or steel girder bridges are con​sidered to act together and have equal deflec​tion.



3.2.4
Dynamic allowance provisions, in accordance with LRFD are applied to super​structure and substructure elements above the footings.  Impact is not applied to sub​struc​ture units below tops of footings.


3.3
Fatigue
3.3.1 Structural steel beams and plate girders are designed for a minimum of LRFD fatigue using the HL-93 (One Lane Loaded) design load​ing.  



3.3.2
Structural steel is designed for applicable AASHTO Fatigue Categories for redundant load path structures.



3.3.3
For weathering steel design, the allowable fatigue stress range for Category A details is reduced to the Category B allowable provided by AASHTO.


3.4
Thermal Forces



3.4.1
The design mean temperature is 60° F.



3.4.2
Forces and moments due to temperature rise and fall are calculat​ed for the following temperature ranges:





(1)
Steel:






Coefficient of Thermal Expansion = 6.5x10-6 / °F






Temperature Range =  -30°F  to  +120°F






Temperature Rise 
60°F






Temperature Fall 
90°F                                        






(2)
Concrete:






Coefficient of Thermal Expansion = 6.0x10-6 / °F






Temperature Range =  0°F  to  +80°F






Temperature Rise 
20°F






Temperature Fall 
60°F


3.5
Longitudinal Forces


3.5.1
Longitudinal forces are computed in accordance with LRFD.



3.5.2
Forces at elastomeric bearings are based on a shear modulus for 60 durometer hard​ness.


3.6
Earth Forces


3.6.1
Earth load is assumed to be 120
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3.6.2
A minimum equivalent fluid load of 45
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 is used to calculate hori​zon​tal design forces unless the geotechnical investiga​tion report directs otherwise. 


3.7
Seismic Forces


New bridges are designed in accordance with the AASHTO Specifi​ca​tions.  Design for Seismic Perfor​mance Category A.​​


3.8
Wind Loads


Wind loads are computed in accordance with AASHTO LRFD Article 3.8 for a 100 mile per hour wind velocity.


3.9  
Loading Combinations


Load combinations are in accordance with AASHTO LRFD 3.4, Table 3.4.1-1.

4.
MATERIALS

4.1
Concrete


        Location  
 
   Grade  

f ‘c (ksi)  


Barrier Curbs

4.0 (AE)(SA)
  4.0



Slabs and Diaphragms
4.0 (AE)(SA)
  4.0



Prestressed Concrete
Special
  4.5 (min.)



Substructure Above Footings
4.0 (AE)
  4.0



Footings

4.0
  4.0



Drilled Shafts

4.0
4.0



4.2
Reinforcing Steel


4.2.1
Reinforcing steel is ASTM A615 (Grade 60).



4.2.2
All reinforcing steel bends conform to CRSI Stan​dards or as noted otherwise.



4.2.3
All reinforcing steel in the deck slab, barrier curbs, and inte​gral abut​ments is epoxy coated.



4.2.4
Reinforcing steel in substructure members which are adjacent to traffic has a minimum concrete cover of 3.0”.



4.2.5
The maximum length for reinforcing bars is 40’-0” for #4 bars and 60’ for #5 bars and larger.  Cut reinforcing bars to CRSI tolerances.



4.2.6
No allowance is made in bar length except for cor​rec​tions associ​ated with standard hooks and special bends.



4.2.7
All bent bar dimensions are out‑to‑out.


4.3
Prestressing Steel


4.3.1
Prestressing steel is ½” nominal diameter Grade 270 "Uncoated Seven-Wire Low Relaxation Strands for Prestressed Con​crete", ASTM Designation A416.  Minimum ultimate strength of strands is 41.3
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4.3.2
Initial tensile force applied to each strand is 75 percent of ulti​mate strength or 31.0
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.


4.4
Structural Steel


4.4.1
Weathering steel (unpainted) is used on all new structural steel bridges.  The KDOT Bridge Policy on Painting of Weathering Steel is to be followed.



4.4.2
Structural steel conforms to the following ASTM (AASHTO) require​ments:





(1)
A709 Grade 36


Fy=36 ksi






(M270) Grade 36Tn


Fy=36 ksi





(2)
A709 Grade 50W 


Fy=50 ksi






(M270) Grade 50WTn 

Fy=50 ksi



4.4.3
Modulus of Elasticity =  29 x 106 psi.



4.4.4
Rolled beam sections conform to ASTM A6 requirements.



4.4.5
Reference KDOT Bridge Design Manual, page 16 of Appendix A, for steel plate size availability.  Use 1” increments for girder flange widths.  Use 2” increments for girder web depths.                                       



5.
SUPERSTRUCTURE DESIGN

5.1
Concrete Deck Slabs 


5.1.1
The slab is designed using the AASHTO Load & Resistance Factor Design Method for trans​verse slab designs.



5.1.2
The top ½” of the deck on bridges with overlays, or the top 1” of the deck on bridges without overlays, is neglected as part of the effective depth to account for long-term wear and deteriora​tion under service conditions.



5.1.3
Transverse bars are straight with staggered spacing top and bottom.



5.1.4
Top longitudinal bars are a minimum of #5 bars at 12” centers. Additional bars are added over piers for continu​ous beam or girder designs.



5.1.5
The top reinforcing steel cover is 3” and the bottom cover is 1½” on all new deck slabs.



5.1.6
Stay-in-place prestressed panels may be used on prestressed concrete beam bridges.  Stay‑in‑place steel forms or prestressed panels are not used on steel beam or girder bridges.


5.2
Structural Steel


5.2.1
Steel Rolled Beams or Welded Plate Girders




(1)

Design is by the AASHTO LRFD design meth​od for non‑hybrid girders.




(2)

Composite design is used.






a.
The effective slab thickness is reduced by ½” for bridges with overlays, or by 1” for bridge decks without overlays, to account for long-term wear.






b.
A value of n = Es/Ec of 8 is used.




(3)

Minimum flange size for the welded plate girders is ¾”  by 10” for spans less than 80’, 1” by 12” for spans greater than 80’ but less than 150’, and 1” by 15” for spans greater than 150’.




(4)

Minimum web thickness for welded plate girders is ⅜”.




(5)

Steel sections for welded plate girders need not be symmet​rical in negative moment regions.                          


 (6)
Longitudinal deck slab reinforcing steel shall be considered as part of the composite section in negative moment re​gions.  




(7)

Headed stud anchors are ⅞” diameter.  Stud anchors are placed in both positive and negative moment regions.  The maxi​mum spacing should not exceed 2’ except over interior supports of continuous spans.




(8)

The material for steel members meets the Charpy V-notch test for notch toughness (Zone n) when so designated by the KDOT Bridge Manual.  Members requiring Charpy V-notch testing are designated as such on the plans.

​


(9)

Welded plate girders are cambered for dead load deflection plus vertical curve correction.




(10)
Top of pavement elevations at centerline girder and dead load deflections are given in the plans at tenth points of spans. Dead load deflections are also given at field splices along with erection elevations at top of top splice plate.



5.2.2
Diaphragms and Cross Frames





Pier and intermediate diaphragms are solid bent plates for depth of beam or girder up to 4’-0” and cross frames for girder depth of 4’-0” or greater.  Spacing between diaphragms shall not exceed 25’-0”.  Additional           dia​phragms in outside bays may be re​quired for stability during              con​struction of bridges with large slab overhangs or shallow girders.



5.2.3
Field Splices




(1)

Field splices are generally located at points of dead load        contra-​flexure.




(2)

Field splices are designed using the AASHTO LRFD Method.




(3)

Member weight and length between field splices follow the criteria as outlined on Section 3.3.2.3.5 of the KDOT Metric Bridge Manual.




(4)

The minimum number of bolts on each side of a flange splice plate is 6, placed in 2 rows of 3.




(5)

All bolts for field splices are ASTM A325 high strength bolts (Type 3).  For weathering steel design, an allow​able shear stress of 13 ksi (Class a surface, oversized holes) is used for slip-critical connections.




(6)

Oversized holes are allowed in one ply of the secondary connections.  All web/flange joints are made with standard sized holes only.


5.3
Prestressed Concrete


5.3.1
Prestressed Concrete Stresses (Pretensioned, Precast)




(1)

Ultimate Compressive Strength, f 'c = 5 ksi, min. (28 days).




(2)

Compressive strength before releasing of prestressing strands, f 'ci, minimum of 4 ksi.




(3)
Temporary allowable stresses before losses due to creep and shrinkage:








Compression:
fc = 0.60f 'ci







Tension:

fc = 0.25(f 'ci)1/2
(4)

Allowable stresses after losses have occurred:






Compression:
(a)
under all load combinations except as stated in (b) & (c):









fc = 0.60f 'c







(b)
due to effective prestress plus dead load:









fc = 0.40f 'c







(c)
due to live loads plus 0.5(PS+DL):









fc = 0.40f 'c






Tension:
fc = 0 psi
(except as noted below)







fc = 0.25(f 'c)1/2
(including long term creep and shrinkage losses caused by the pos​itive moment connection)




(5)
Prestress losses are calculated in accordance with AASHTO LRFD.



5.3.2
Deflection and camber tables are shown.

6.
SUBSTRUCTURE DESIGN

6.1
Columns


6.1.1
Columns are designed by the AASHTO Load Factor design method.



6.1.2
Round columns are designed as tied columns and rein​forced with spiral ties that are ⅜” diameter or ½” diame​ter smooth bars.  Min​imum column diameter is 2’-6”.



6.1.3
Pier cap beams are a minimum of 2” wider than columns on each side.




6.1.4
Column reinforcing steel is spliced as follows:




(1)
No splices shall be used for column heights less than 20’.




(2)
For column heights greater than 20’, splice one-half of the main column bars at the top of footing and one-half of the main column bars at one splice length above the top of footing.


6.2
Footings and Abutments 


6.2.1
Footings are designed by the AASHTO Service Load design method.



6.2.2
The tops of footings are placed a minimum of 2’-0” below final ground line.



6.2.3
Pile Embedment:




(1)
Pier Footing  = 1’-0” (minimum)




(2)
Non-integral Abutment Footing = 1.5 x (Pile Diameter) 




(2)
Integral Abutments  = 2’-0”



6.2.4
Bottom footing reinforcing steel is placed 3” clear of the bottom of footing.



6.2.5
Pile loads, drilled shaft loads and spread footing reactions are calcu​lated using service loads.

7.
MISCELLANEOUS

7.1
Drainage


7.1.1
Deck drains are provided on all structures where they are required by design.  Refer to the KDOT English Bridge Manual Section III.C for guide​lines to be followed.



7.1.2
Deck drains are designed to prevent encroachment of water in the traffic lane.  Design storm frequency and spread limits are as described in the Drainage Design Criteria for this project.



7.1.3
Drains are located such that water will not fall directly onto lower roadways. Drain locations are shown on the Construction Layout.



7.1.4
Abutment Strip Drains will be used as drainage systems behind abutments for new and existing bridges.                                    



7.2
Bearings


7.2.1
Elastomeric Bearing Devices:




(1)
These devices are limited to thermal movement not to exceed 3”.




(2)
Any bearing adjustment required due to profile grade and cross slope is made with beveled sole plates.  Tapered pads are not used.




(3)
The elastomer is neoprene with a durometer of 60.



7.2.2
TFE / Elastomeric Bearing Devices:




(1)
These devices are used at non-integral abutments or piers when the thermal movement exceeds 3”.




(2)
Any bearing adjustment required due to profile grade and cross slope is made with beveled sole plates.  Tapered pads are not used.




(3)
The elastomer is neoprene with a durometer of 70.



7.2.3
Rocker and Pedestal Bearings:




When thermal movement and/or vertical load dictates, steel rocker and pedes​tal type bearing devices are used.  Refer to the KDOT Bridge Manual Section 3.2.12 for guidelines to be followed.


7.3
Utilities


Allowances are made to provide for utilities as required at each bridge location.  


7.4
Lighting


Allowances are made to provide for lighting as required at each specific bridge location.  Electrical conduit not being used on existing bridges can be removed.


7.5
Signing


Allowances are made to provide for signing as required at each bridge location.  


7.6
Expansion Joints


Deck expansion joints having total movement of 4” or less are strip seal joints.  (A709 Grade 50W steel is not allowed.)

8.
CONTRACT PAY ITEMS

The following is a list of common pay items and units:




Item Name


Unit



Class I Excavation


Cu. Yds.



Class II Excavation


Cu. Yds.



Class III Excavation


Cu. Yds.



Concrete (Grade 4.0)(AE)

Cu. Yds.



Concrete (Grade 4.0)(AE)(SA)

Cu. Yds



Reinforcing Steel (Grade 60)

Lbs.



Reinforcing Steel (Grade 60)(Epoxy Coated)
Lbs.



Prestressed Concrete Beam (K-__)

Ln. Ft.



Structural Steel (A709) Grade 36

Lbs.



Structural Steel (M270) Grade 36Tn
Lbs.



Structural Steel (A709) Grade 50W

Lbs.



Structural Steel (M270) Grade 50WTn
Lbs.



Headed Stud Anchor


Each 



Bearing Device


Lbs.



Elastomeric Bearing Device

Each



TFE / Elastomeric Bearing Device

Each



Steel Pile



Ln. Ft.



Steel Sheet Piling


Ln. Ft.



Predrilled Pile Hole


Ln. Ft.



Drilled Shaft (  _ Dia.)


Ln. Ft.



Permanent Casing


Ln. Ft.



Core Hole (Investigative)

Ln. Ft.



Silica Fume Overlay
(1.5”)

Sq. Yds.

 



Strip Seal Assembly (Type __)

Ln. Ft.



Abutment Strip Drain


Sq. Yds.



Bridge Backwall Protection System

Sq. Yds.



Protective Coating for Concrete

Sq. Yds.



Substructure Waterproofing Membrane
Sq. Yds.



Slope Protection (Aggregate)

Cu. Yds.



Slope Protection (Riprap Stone)

Cu. Yds.



Bridge Drainage System

Lbs.



Removal of Existing Structure

Lump Sum



Machine Preparation 
(__ mm)

Sq. Yds.



Area Prepared for Patching (Full Depth)
Sq. Yds.



Area Prepared for Patching

Sq. Yds.



Reinforcing Steel (Grade 60) Repair (Set)
Lbs.



Drill and Grout



Each



Hydrodemolition


Sq. Yds.



Painting of Structural Steel

Lump Sum



Abutment Repair


Each



Reset Existing Bearing Devices

Each
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