
Steel Press-Brake-Formed 
Tub Girder Webinar



Zoom Meeting Platform 
User Information

• Participants are currently muted.

• A Question and Answer Session will 
follow presentations.

• Use Zoom Q & A button to ask 
questions at any time during the 
presentations.

• The webinar is being recorded and will 
be shared on the AII website at 
aii.transportation.org.



Agenda

1. Overview of AII Program

2. Speaker Introductions
3. Steel Press-Brake-Formed Tub Girder Overview
4. Michigan Department of Transportation Experience

5. Pennsylvania Department of Transportation Experience
6. Missouri Department of Transportation Experience
7. Question and Answer Session with Panel



• Established in 
1999 and 
operating since 
2000

• Facilitate the 
implementation 
of high-payoff, 
ready-to-use, 
innovative 
technologies

• 100+ innovations

aii.transportation.org



Expert Panel

Guy Nelson Bradley Wagner Guozhou Li

Suri Sadasivam
Steel Press-Brake-Formed Tub Girder Facilitator

Timothy Leaf

Ihab Darwish



Participant Poll



Steel Press-Brake-Formed Tub Girder 
Overview 
Guy Nelson



Short Span Steel Bridges
Press-Brake-Formed Tub Girder (PBFTG) Research Reports

• Non-Proprietary, Developed by the Steel Bridge Industry (AISI/AISC)
• 10 Years of Development and Experimental Testing of Press Brake Formed Tub Girders
• Published a 7 Volume Research Report
• https://www.shortspansteelbridges.org/testing-of-press-brake-tub-girders/

Education
Webinars
Workshops
Conferences

Technical Resources
Standards
Guidelines
Best Practices

Case Studies 
Economics: Steel is Cost-
Effective
Innovative & ABC Design

https://www.shortspansteelbridges.org/testing-of-press-brake-tub-girders/


Uses Established Technology
Fabrication Follows AASHTO LRFD Bridge Construction Specifications
Section 11.4.3.3 Steel Structures: Bent Plates
• Fracture-critical and nonfracture-critical plates shall be cold bent
• The minimum bend radii for cold bending shall be 5.0 time the thickness of the plate
• For all grades and thicknesses of steel confirming to AASHTO M270



SHEAR STUD

ANGLE BRACING

PRESS-BRAKE-FORMED 
TUB GIRDER PLATE

SOLE PLATE END DIAPHRAGM

SPLICE PLATES, 
BOLTS & NUTS

Press-Brake-Formed Tub Girder Description
Iowa State University Definition:
A single steel plate of the desired thickness that is strategically bent into a structural 
shape. The plate is cold formed into a “U” shape with a press-brake, with each bend 
occurring along the plate’s longitudinal axis.

FABRICATION PROCEDURES 
FOLLOW AASHTO DESIGN & 
CONSTRUCTION SPECIFICATIONS:
1. Design – AASHTO 6.11
2. Material – AASHTO 11.3.1.2
3. Shop Drawings – AASHTO11.2.1
4. Press-Brake-Forming – 11.4.3.3
5. Stud Welding – AASHTO 11.3.3
6. Camber – AASHTO 11.4.12.2.7
7. Protective Coating – AASHTO 11.3.7
8. Inspection - NBIS



Press-Brake-Formed Tub Girder Inspection
• No fatigue critical details in tension zones.
• NBIS inspection requirements limited to section loss due to corrosion.
• Visual observation of the interior elements through openings at each end.
• Base metal thickness and coating thickness can both be measured from the 

outside with an electromagnetic gauge per ASTM E376.



Advantages
• Up to 100 Year Service Life with Galvanized Coating (Other Coatings Available)
• AASHTO LRFD Design - Steel Box Section per AASHTO Section 6.11

• Additional Analysis Required for LLDF, SSSBA Developing Equations for AASHTO 

• Fabrication Process Meets Current AASHTO Specifications for Construction 
• Simple Fabrication with Standardized Details
• Easy, Fast, Safe Installations
• Accelerated Bridge Construction (ABC) Options with PBU’s
• Cost Savings by Reuse of Existing Substructure 



Suitable Projects
• Any Conventional Beam or Girder Bridge Application
• Up to 100’ Long Spans - Accommodates State Specific Loading Requirements
• Multiple Span Bridges with Continuous Bridge Decks

BARRON COUNTY, WI – 2 52’ SPANS
WDOT LOADING – HL-93

GRAND TRAVERSE COUNTY, MI – 2 55’ SPANS
MDOT LOADING – HL-93(MOD)

IMPERIAL COUNTY, CA – 88’ SPAN
CALTRANS LOADING WITH P-15 PERMIT TRUCK

MERCER COUNTY, PA – 40’ SPAN – 20O SKEW
PennDOT LOADING - PHL-93



State of Practice
Steel Press Brake Formed Tub Girder Survey Results

• What guidelines and supporting resources do you use for PBFTG?
• AASHTO LRFD Bridge Design Specifications (39%)

• What specifications do you use for the fabrication and installation of PBFTG?
• State DOT bridge construction manuals/guidelines (27%)

• What benefits has your agency noted with using PBFTG?
• Expedites construction (12%)

• What challenges has your agency noted with using PBFTG?
• Lack of awareness (33%)



Who have implemented this technology?

77 TOTAL INSTALLATIONS OVER 20 YEARS
NOTABLE OWNERS:  US FOREST SERVICE, US ARMY CORPS OF ENGINEERS,

SASKATCHEWAN MINISTRY OF HIGHWAYS



Available Resources
• Specifications: Example Special Provision (MDOT Example Below)
• Research: Short Span Steel Bridge Alliance (SSSBA) Research Reports
• Design: AASHTO Section 6.11 Box Section Flexural Members
• Fabrication: AASHTO LRFD Bridge Fabrication Specifications
• Coming Soon….NSBA PBFTG Design Manual

MDOT SPECIAL PROVISION https://www.shortspansteelbridges.org/tes
ting-of-press-brake-tub-girders/

https://www.shortspansteelbridges.org/testing-of-press-brake-tub-girders/
https://www.shortspansteelbridges.org/testing-of-press-brake-tub-girders/


Michigan DOT’s Experience 
Bradley Wagner and Ihab Darwish 



Michigan Bridge Bundling

Steel Press-Brake-Formed Tub Girder
• Michigan’s Experience

• Bradley Wagner, Deputy Chief Bridge Engineer, Michigan DOT

• Ihab Darwish, PhD, PE, SE, Benesch



Michigan Bridge Bundling

Whitehall Bridge (2011)



Michigan Bridge Bundling

Michigan’s Local Agency Bridge Bundling Program



Michigan Bridge Bundling

• Press-brake-formed tub girder is a recently developed 
technology for short span bridge applications.

• Developed by organizations led by SSSBA in response 
to FHWA challenge to develop cost-effective, short 
span steel bridge with modular components.

• Could be placed into mainstream and meet needs of 
today’s bridge owners, including Accelerated Bridge 
Construction (ABC).

Press Brake Steel Tub Girder



Michigan Bridge Bundling

What is a Press Brake Steel Tub Girder

A single steel plate of the desired 
thickness that is strategically bent into a 
structural shape. The plate is cold 
formed into a U shape with a press 
brake, with each bend occurring along 
the plate’s longitudinal axis.

• Simple

• Cost Effective

• Maintenance Free Coating



Michigan Bridge Bundling

Press Brake Steel Tub Girder

FORMING
AASHTO 11.4.33 – Bent Plates
Fracture-critical and Non-fracture critical 
plates and bars shall be cold bent.



Michigan Bridge Bundling

Press Brake Steel Tub Girder

SHEAR STUDS 
AASHTO 11.3.3
Welded Stud Shear Connectors shall satisfy all requirements of the 
AASHTO/AWS D1.5M/D1.5 Bridge Welding Code related to material, 
manufacturing, physical properties, certification, and welding.



Michigan Bridge Bundling

Press Brake Steel Tub Girder

GALVANIZING
AASHTO 11.3.7
Galvanizing shall be in accordance with 
AASHTO M 111M/M 111 (ASTM 
A123/A123M)



Michigan Bridge Bundling

Press Brake Steel Tub Girder

What are the concrete 
driving surface options?

• Cast in-place

• Precast deck field 
assembled (FA)

• Precast deck pre-
assembled (ABC)

GALVANIZED END 
DIAPHRAM

GALVANIZED SHEAR STUD

GALVANIZED A572 
STEEL TUB GIRDER



Michigan Bridge Bundling

• Works for spans 20’ to 85’

• Can accommodate up to 8” camber 
using cold bending

• Can be produced in Grade 36, 50 or 70

• Longest section without splicing is 58’

Press Brake Steel Tub Girder

MATERIAL
AASHTO 11.3.1.2
Plates and Structural Shapes Steel plates 
shall conform to ASTM A709/A709M



Michigan Bridge Bundling

Press Brake Steel Tub Girder
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PBFTG Section

Non-Skewed

Skewed

U24 U30 U33U12 U18

Section A B C D E bt
U12x89 43 52 11.25 12 32.625 4.5

U18x104 43 52 17.25 18 31.375 4.5
U18x113 43 52 17.25 18 34.94 4.5
U24x117 43 52 23.25 24 30.125 4.5
U24x123 43 52 23.25 24 31.44 4.5
U30x131 43 52 29.25 30 28.875 4.5
U33x141 45 54 32.25 33 30.25 4.5

HL-93 Modified Loading 
= 1.2 x HL-93



Michigan Bridge Bundling

AASHTO Requirements/Limitations



Michigan Bridge Bundling

▌Current AASHTO live load distribution factors 
(LLDFs) for steel box girders have many 
limitations:

1.Not applicable to skewed multiple box girder 
bridges.

2.Only applicable to bridges with number of 
lanes to number of beams between 0.5 and 1.5.

3.Only one expression is specified for shear and 
moment of interior and fascia beams 
regardless of the loaded lanes (single or multi-
lanes).

AASHTO Limitations



Michigan Bridge Bundling

▌Developed a detailed finite element (FE) model 
using the commercial finite element software 
LUSAS.

▌Validated the FE model against results from a 
field determined LLDF test for a modular 
PBFTG bridge.

▌Used the FE model in a parametric study to 
investigate the effects of different geometric 
parameters on the LLDFs of PBFTG bridges.

▌Used the FE results in a regression model to 
develop new set of equations for the 
calculation of LLDFs for PBFTG bridges.

▌Assessed current AASHTO equations based on 
FE results.

Solution



Michigan Bridge Bundling

Modelling Approach



Michigan Bridge Bundling

Model Validation



Michigan Bridge Bundling

Model Validation



Michigan Bridge Bundling

Parametric Study



Michigan Bridge Bundling

Studied Bridges

• Assumptions:

▌ Lane width is 12 ft, shoulder width is 
8 ft, and barrier width is 8.25 inch.

▌ Each bridge is designed according 
to current AASHTO LRFD specs.

▌ Overhang of fascia beam is 
calculated based on bridge width 
and spacing between beams.

▌ Fascia and first interior beams are 
considered for LLDF calculation.

Parameter Min. Max.

St
ud
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d 

Pa
ra

m
et

er
s

Spacing (S), ft 5.0 8.0

Number of Lanes (NL), Ea. 2.0 4.0

Skew Angle (Ө), o 0.0 30.0

Span Length (L), ft 25.0 70.0

G
en

er
at

ed
 P

ar
am

et
er

s Bridge Width (W), ft 43.38 67.38

Number of Beams (NB), 
Ea.

5.0 13.0

NL/NB 0.25 0.50

Overhang (O), ft 2.69 5.69

Clear Roadway (C), ft 40.0 64.0

4 Spacings x 3 NLs x 4 Spans x 4 Skews = 192 Bridges



Michigan Bridge Bundling

Proposed LLDFs



Michigan Bridge Bundling

Assessment of Proposed LLDFs



Michigan Bridge Bundling

Assessment of Proposed LLDFs



Michigan Bridge Bundling

• Superstructure replacement of 19 
bridges across the state

• Construction cost: $24.3 million

• Benesch was the lead designer of a joint 
venture between two contractors

• Superstructures were replaced with 
press brake galvanized steel tub girders

• Bridge spans between 30’ and 60’

• 12’, 18” & 24” PBFTG used

MDOT Pilot Project



Michigan Bridge Bundling

• Investigated rolled steel beams, prestressed 
concrete beams and press brake tub girders

• Goals to minimize grade raise, superstructure 
weight, and cost

• Economy of scale using one superstructure type 
among all bridges

• In general, furn, fab and erect cost of PBTG is 
lower than rolled steel beams and concrete box 
beams

Pre-Bid Investigation



Michigan Bridge Bundling

• Proposed superstructure weight shall not 
exceed as-built superstructure weight plus 
10% (5% for some bridges), or

• Shall not exceed existing superstructure 
weight including overlays

Cost Comparisons (2021)

Beam Type % Cost Variance 
(Furn & Fab)

PBTG 0%

Steel I Beam or Plate Girder +19%

Concrete Box Beams -15%

• Concrete box beams are the cheaper 
option strictly for beam materials

• Due to the weight of the box beams, 
there would have been substructure 
modifications needed for some of the 
bridges to increase the carrying capacity

• Erection cost of PGTG for spans up to 58’ 
would offset the increased material cost



Michigan Bridge Bundling

• 20’ skew bridge

• Clinton County

• Existing super is 27” SBS box 
beams

• New super is 18” PBFTG with 9” 
composite deck

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Michigan Bridge Bundling

Herbison Road over the Looking Glass River



Pennsylvania DOT’s Experience 
Guozhou Li 



www.dot.state.pa.us

PennDOT new product review and approval

Steel Press-Brake-Formed Tub Girder Webinar



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• PennDOT new products review policy/procedure



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• PennDOT new products review technical comments



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• PennDOT new products review technical comments



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• Technical review procedure



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• Technical review procedure

• Design Example



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• Technical review procedure

• Inspection hole. added

• Maximum camber: 8 in

• Precast deck panel only

• UHPC closure pour: BD-605M

• Splice details are provided



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• Technical review procedure



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• Technical review procedure



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• Approval/disapproval decision



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• Approval/disapproval decision



www.dot.state.pa.us

SPBTG(Steel Press-Brake-Formed Tub 
Girder) 2020-083 PennDOT review
• Responsibility of the using the approved new product/design details. 



Missouri DOT’s Experience 
Timothy Leaf



Missouri’s 
Experience with 
the Steel Press-
Brake Formed 
Tub Girders



Before

After

Boone County - 
Rustic Road



Boone County - 
Rustic Road



Boone County -
Rustic Road



Boone County - 
Rustic Road



Boone County - 
Rustic Road



Bridge J0009 
Gasconade County 

Route 19



Bridge J0009  
Gasconade County  

Route 19



Bridge J00092 
Superstructure 

Replacement



Question and Answer 
Session



Thank you!

aii.transportation.org
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