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BASIC GIRDER SECTION

• Girder depths: (1/2’’ Plate)

• 60” plate: d = 12”

• 72” plate: d = 17”

• 96” plate: d = 27”

• 120” plate:  d = 34”

------------------------------

• A588 Gr50W (Weathering)

• A572 Gr50 Hot-Dip Galvanized
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DEMONSTRATION PROJECT

Dillon Avenue over an unnamed Creek, Fairbank Twp, IA (Buchanan County)



DEMONSTRATION PROJECT

• FHWA Innovative Bridge Research And Development Program

• 52’-0” Span

• 30’-0” Rail/Rail Width

• 27” Press Brake Steel Plate Girders

• Alt. Bid CIP or P/C Conc. Slab

• MGS Railing

• Monolithic Deck & Backwall

• Crushed Stone Approaches

• Concrete Abutment Seat

• GRS Abutment & Foundation

• Sheet Pile Cut-off Walls













SCHEMATIC PLANS

• Deck Slabs & End-of-Bridge Details

• Cast-in-Place Concrete

• Precast Concrete (Field Attached)

• Precast Concrete (Pre-attached)

• Crowned or Uncrowned Surface

• Shored & Unshored Construction / Cambered & Un-cambered

• Internal and External Bracing

• Closure Pours



DECK SLAB CONSTRUCTION

Cast-in-Place Concrete Deck Slab

Cast-in-Place Deck
- Composite Section
- Crowned Surface
- Shored or Unshored
- SIP forms brace for local buckling
- Diaphragms req’d for unshored const.
- Internal Form supports attach’d & HDG
- Method used for Iowa pilot project



DECK SLAB CONSTRUCTION

P/C Field-Attached Longit. Conc. Panels
- Composite Section
- Uncrowned
- Shored or Unshored
- Diaphragms req’d for unshored const.
- Grout Pocket Attachment
- Closure Pours

Precast Field Attached Longitudinal Concrete Panels



DECK SLAB CONSTRUCTION

P/C Shop-Attached Longit. Conc. Slabs
- Composite Section
- Uncrowned
- Shored
- Diaphragms are not req’d
- Closure Pours and Diamond Grinding

Precast Shop Attached Longitudinal Concrete Slabs



END OF BRIDGE DETAILS

• Deck Slabs & End-of-Bridge Details

• Cast-in-Place Concrete

• Precast Concrete (Field Attached)

• Precast Concrete (Pre-attached)

• Expansion Joints or Jointless



END OF BRIDGE DETAILS

Cast-in-Place Deck
- Monolithic pour with backwall
- Jointless superstructure



END OF BRIDGE DETAILS

P/C Field-Attached Longit. Conc. Panels
- Independent backwall pour
- End dam armor
- Expansion joint



END OF BRIDGE DETAILS

P/C Shop-Attached Longit. Conc. Slabs
- Monolithic pour with backwall
- Jointless superstructure
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EDGE OF BRIDGE DETAILS

• Top of Slab / Base Plate Mounted Rail

• Side of Slab / Embed. Plate Mounted Rail

• MGS Flexible Rail System

photo by Con-Struct
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SANDWICH PANEL SYSTEM



SANDWICH PANEL SYSTEM (SPS) UNITS

Lightweight SPS Deck Units
- Uncrowned
- Internal  & External diaphragms
- Numerous flange holes with 

countersunk bolt holes and backer 
plates

- Potential blind and hard-to-get to 
connections

Lightweight SPS Deck Units





END OF BRIDGE DETAILS

Lightweight SPS Deck Units
- Independent backwall pour
- End dam armor
- Expansion joint



EDGE OF BRIDGE DETAILS





MORE CONSIDERATIONS

• Steel Grades & Corrosion Protection

• HPS Steels (50, 70 & 100 ksi)

• A1010 Infrastructure Grade Stainless Steel 





• Cold Formed Steel

• Since the 1970’s

• AISC Engineering Journal, 

Taly & GangaRao, 1979

• Speed of production

• Economic sections

• Modular capability

• Shorter spans

CONCEPT



SYSTEMIZED TECHNOLOGIES

Con-Struct Bridge Systems CDR Bridge Systems 

photo by Con-Struct photo by CDR Bridge Systems



SYSTEMIZED TECHNOLOGIES

Con-Struct Bridge Systems CDR Bridge Systems FSPGS



• Bridge Technology Center

• New Concept (slightly)

• Efficient

• Modular

• Industry Collaboration

• “Open Platform”

PRESS BRAKE GIRDER BRIDGES

www.shortspansteelbridges.org



• WVU Structures Lab

• Karl Barth, PhD. (WVU), 

Michael Barker, PhD. (UW) 

and  Greg Michaelson, PhD. 

(Marshall)

• Precast slab

• Weathering steel & Hot dip 

galvanizing

CURRENT RESEARCH



DESIGN METHODOLOGY

• Goal:  utilize standard plate widths

• 84”, 96”, etc.

• Maintain 1:4 web slope, “5t” radii, 

and 6” btf

• Consistent w/ AASHTO Spec.

• Optimize girder dimensions to 

attain maximum capacity



EXPERIMENTAL TESTING AT WVU



ANALYTICAL METHODS

• FEA was completed using Abaqus v.6.10-EF2

• S4R shell elements were employed to simulate the girder and deck

• von Mises material laws governed steel behavior

• A smeared cracking model incorporating tension stiffening was 

employed for concrete behavior



AASHTO FLEXURAL CAPACITY

• In order to evaluate the applicability 

of AASHTO Specifications, a 

parametric matrix of composite 

girders was developed (resulting in 

900 girders):

• 18 girders (previously described)

• 50-ksi and 70-ksi steel employed

• 25 deck options

• 5 deck thicknesses (7” to 11” 

in 1” increments)

• 5 deck widths (defined based 

on out-to-out width of the 

girder
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AASHTO FLEXURAL CAPACITY

• AASHTO Applicability

• Parametric matrix of composite 

girders

• 900 girders

• Including the 18 girders previously 

described

• 50-ksi and 70-ksi steel employed

• 25 deck options

• 5 deck thicknesses (7” to 11” 

in 1” increments)

• 5 deck widths, based on out-

to-out width of the girder
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STANDARDIZATION (CONT’D)

• Therefore, based on plate availability and 

feasibility assessments, the following 

standardized girders are proposed:

• PL 72” × 1/2” >> 17” deep girder

• Applicable for spans up to 40 ft

• PL 96” × 1/2” >> 26” deep girder

• Applicable for spans up to 60 ft

• PL 120” × 5/8” >> 34” deep girder

• Applicable for spans up to 80 ft

• Double PL 60” × 1/2”

• Applicable for spans up to 65 ft



DESIGN METHODS & GUIDANCE

• Design Methods & Guidance



DEMONSTRATION PROJECT RESULTS



THANK YOU


