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Short Span Steel Bridge Alliance – Who We Are

A group of bridge and buried soil structure industry leaders who have joined 
together to provide educational information on the design and construction 
of short span steel bridges in installations up to 140 feet in length.

David Stoddard, SSAB, Chair SSSBA



Short Span Steel Bridge Alliance – Why We Are

Remove Design Obstacles for Short Span Steel Bridges
 eSPAN140 Standard Designs, Design Software
Overcome Preconception that Concrete is Always Less Expensive in Short Span
 Initial and Life Cycle Cost Studies
Prefabricated Steel Bridge Systems and Accelerated Bridge Construction
 Case Studies and Alliance Members
Develop and Implement Innovative Steel Bridge Systems
 Press-Brake Tub Girder Bridges & SDCL Construction
Educate Owners, Engineers & Students in Steel Bridge Design
 Webinars, Presentations, Workshops and On-Line Certificate Programs



SSSBA Education – The 5 Cs

Cost
 Case Studies
 Cost Studies
 Life Cycle Costs
 Economical & Practical Design

Convenience
 eSPAN140
 Standard Designs
 State Standards
 Design Software
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Construction
 Accelerated Bridge Construction
 Simple for Dead, Continuous for Live
 Case Studies / Manufacturer Solutions
 Equipment

County Built
 DIY County Bridges
 Case Studies

Carbon – CO2e
 Sustainability of Rural Bridges

Resiliency Coming Soon



Initial Costs – Dealing with the Preconception on Steel Bridge Costs

Life Cycle Cost Comparison Steel vs Concrete – Long Term Performance & Costs

eSPAN140 Design Tool – Steel Bridge Design Made Easy

Bridge Manufacturer Solutions/ABC – I Need a Bridge, Bring Me One

DIY: local Crews Building County Bridges – Workforce Development & Costs

Simple for Dead, Continuous for Live Steel Bridge Construction – Innovative Design

Workshops, Resources & Opportunities Through the Short Span Steel Bridge 
Alliance

Today’s Session

We Only Have Time to Quickly Address These Today:  
More Information and Reports at ShortSpanSteelBridges.org



Preconception that Concrete is Less 
Expensive than Steel for Typical Bridges

 Many Times Steel is Not Even Considered

 Owners Paying More Than They Could for Bridges

 Unwarranted Lack of Competition Not Good

Initial Costs: Steel & Concrete



SSSBA Conducted Case Studies:
 County & State Bridges
 Bids & Actual Costs
 Case Studies of County Bridges
 Others Not Shown Here

Initial Costs



Steel Bridges Compete and Win!

Studies at:
ShortSpanSteelBridges.org



What About Life Cycle Costs?

As owners replace their bridge infrastructure, the question of Life 
Service and Life Cycle Costs routinely comes up between concrete and 
steel bridge options

The bridge industry does did not have a good answer:
 Both steel and concrete bridge advocates claim an advantage
 Anecdotal information is not convincing



Historical Life Cycle Costs of Steel & 
 Concrete Girder Bridges

Examine Historical Life Service (Performance 
and Maintenance) and Agency Life Cycle Costs 
(True Agency Costs for a Bridge) of Steel and 
Concrete Bridges in Pennsylvania

Thank You to PennDOT professionals for their participation
Support from AISI, NSBA and AGA

Large Database of 
Steel & Concrete 
Bridges



Typical Concrete and Steel Bridges are Competitive on Initial Cost, 
Future Costs, Life Cycle Costs and Bridge Life

Owners Should Consider Both Steel and Concrete 
Alternatives for Individual Bridge Projects

Conclusions

All are “similar” with 
None “Way Out” of Balance

Report on ShortSpanSteelBridges.org
Additional Report on LCC Galvanizing



Common Simple Span Steel Bridge Types

Corrugated Steel Pipe
(Buried Steel Bridge)

Corrugated Steel Plate
(Buried Steel Bridge)

Rolled Beam Shape

Plate Girder Truss Press-Brake Tub Girder



Traditional Fabricated Steel Bridges

Design Superstructure for Two-Lane, 80 ft Simple Span Bridge



Bridge Need and Basic Information

• Decided by Owner/Engineer:
o 80 ft Simple Span Composite – Steel Girders
o Two 12 ft Travel Lanes, ADT = 5600 one direction
o 34 ft Roadway Width
o Jersey Barriers (1 ft – 3 ¼ in wide)

Need an Initial Design for the Bridge SuperStructure



Span lengths 20 ft to 140 ft (in 5 ft increments)
Four girder spacing: 6’-0”, 7’-6”, 9’-0” and 10’-6”,
 For each of these increments: Steel girders, Shear stud & stiffener layouts, 
Welding and fabrication details, Elastomeric bearings, and Concrete deck 
design

eSPAN140 - Standard Designs for Short Span 
Steel Bridges - www.ShortSpanSteelBridges.org  

http://www.shortspansteelbridges.org/


eSPAN140 Preliminary Design



eSPAN140 Preliminary Design



Rolled Beam Recommendation



Homogeneous Plate Girder Recommendation

Plate Girder Recommendation



Design for Homogeneous Plate Girder Bridge

2” Haunch
(top of Web)

8½” Slab
w/ ½” Integral Wearing Surface

X X XXX
Diaphragm Bracing at 20 ft

Superstructure Design for Two-Lane, 80 ft Simple Span Bridge



Manufacturer Solutions



Prefabricated & ABC Steel Bridges
 Showcase of 3 Different Steel Bridges

 
 Bridge Case Studies
  Buried Steel Bridge – Big R
  Modular Beam Bridge - Contech
  Press-Brake Tub Girder – Valmont
  
  
 

The 5 C’s
Cost
Convenience
Construction (ABC)
County Built
Carbon Footprint

Prefabricated Bridges
Accelerated Bridge Construction
County Built



VT Route 2B Bridge Replacement, St. Johnsbury, VT
 Contractor: JP Sicard
 Fabricator: Big R Bridge
28 day max. trail closure / 50 day road closure for all work

 47’11” span x 26’9” rise Arch

Buried Steel Bridge - Corrugated Steel Plate – Contractor Built

Greeley, CO



Buried Steel Bridge - Corrugated Steel Plate



VT Route 2B Bridge Replacement, St. Johnsbury, VT

Buried Steel Bridge - Corrugated Steel Plate



Deep Corrugated Steel Buried Bridges

Craig, AK
Built by Tribal Workforce



Pre-Fabricated Modular Beam – County Crew Built
Seltice-Warner Bridge, White Road, Whitman County, WA
 Fabricator:  BigR/Contech Engineered Solutions
 Contractor:  Whitman County Crew
 Design Engineer: Mark Storey, County Engineer

Existing Structure – 30 ft Span, 20 ft Wide
 Wood with Wood Piles & Wood Backwalls
 Wood Deterioration & Susceptibility to Scour

Replacement Structure Requirements
 Increase Hydraulic opening – 30 ft Channel
 Raise Clearance for 100 yr Flood
 Gravel Roadway
 Piles with Alluvium Soils / Scouring



Pre-Fabricated Modular Beam
Bridge Structure
 35 ft Span x 28 ft Wide
 2-Girder Modules / 3 Modules
 Shipped on One Truck
 Fully-Assembled
 CSD & Gravel
 Simple Connections

 



Pre-Fabricated Modular Beam
SuperStructure Erection
 



Pre-Fabricated Modular Beam
Timing
 Excavation, Stream Restoration &
    Bridge Installation ~ 4 Weeks

Costs
 Steel Superstructure $  59,000
 Labor & Equipment $  70,000
 Pile Foundations  $  20,000
 Permitting   $  10,000
    Total  $159,000
      $ 162.25 / ft2

Concrete Superstructure Alternative $ 82,000
      



Sevier River Bridge. Axtell, UT
 Fabricator: Wheeler Bridge
 Contractor: Gerber Construction
 
75 ft long, 28 ft wide Modular Rolled Beam

 

Case Studies Modular Beams
Minneapolis, MN

Schoepps Valley Road, Waumandee, WI
 Fabricator:     Wheeler
 Contractor:    JF Brennan

Three-Simple-Span (3 x 48 ft) with 24 ft Roadway
Emergency Replacement During Winter Months



Press-Brake-Formed Steel Tub Girders

• Modular shallow trapezoidal boxes fabricated from
cold-bent structural steel plate
o Weathering steel or galvanized. 

• Reduction in fabrication costs due to cold-bending 
versus welding of the section and mass production.

• Reduces need for stiffeners and cross frames.

• Advantages include:  
o Accelerated with precast deck (install in 1 or 2 days)
o Modular
o Simple to fabricate and install

SSSBA Research Started in 2012
First PBTG Bridge Built in 2015
(However, Michigan Installed One in 2004)



Press-Brake Tub Girder – Contractor Built
Barron County, WS
 Fabricator:  Valmont
 Contractor:  Larson Construction
 
Existing Structure
 3-Span Timber Slab
 96 ft Length
 Deterioration and Deficient
 

Replacement Structure Requirements
 Two Span
 104 ft Length
 Increased Hydraulic Opening and Clearance 



Press-Brake Tub Girder – Contractor Built



Press-Brake Tub Girder – Contractor Built



Press-Brake Tub Girder
Other Finishing Fabrication

 Pre-Decked - Composite
  PBTGs Pre-Decked
  Closure Pours
  CIP Curbs

 Field Assembly - Composite
  PBTGs no Deck
  Precast Deck Panels
  Grouted Shear Pockets
  Closure Pours
  CIP Curbs
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DIY: Building Bridges with County Crews

• 220,000 bridges in the United States need major 
repair work or should be replaced. 

• Counties own 40 percent of the nation’s bridges
• Cost-effective and sustainable solutions are 

needed
• One option is to use county crews for bridge 

installations
• Whitman County, Washington saved over $30,000 

by using local crews to install a prefabricated steel 
bridge
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DIY County Bridges Education Packet

• Purpose of Education Packet
o Counties can build their own bridges
o Counties can save money (and build more bridges)
o Accelerate construction & minimize public inconvenience
o Develop county work force and use County equipment

• Topics in Workshop
o Can Your County Build this Bridge?
o Planning, Permits, Environmental Issues & Geotech Considerations
o Selecting Bridge Type and Bidding Award
o Foundation and Substructure Design & Installation
o Installing the Bridge
o Commissioning and Opening to Traffic



39  |  Short Span Steel Bridge Alliance

DIY County Bridges – Learn by Example

Existing Wood Bridge
20 ft long / 22 ft wide

New Bridge
30 ft long / 28 ft wide
TrueNorth Modular Steel Bridge
Installed by County Crew

Belmont Bridge Replacement, Whitman County, WA

Video https://www.shortspansteelbridges.org/county-saves-steel/

https://www.shortspansteelbridges.org/county-saves-steel/
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DIY: Building Bridges with County Crews Workshops

• NACE 2022 One Hour Presentation
o Michael Barker & Mark Storey
o Well Received - Much Interest

• NACE 2023 2 Hour Workshop
o County Engineer Panel
o Great Success



Bridge Bundling & the Bridge Infrastructure Law
• Bridge Infrastructure Law – Bridge Investment Program (BIP) Types of Awards:

o Large Bridge Projects (>$100 mil) – minimum grant $50 mil
o Other Bridge Projects (<$100 mil) – minimum grant $2.5 mil
o Planning Grants – no minimum

• Maximum Amount of Grant
o 50% for Large Bridge Projects
o 80% for Other Bridge Projects
o 90% for Off-System Bridges

Bridge Bundling - bridge 
bundling is specifically identified 
in 23 U.S.C. 124(a)(1)(B)(i) as an 
eligible project, and such projects 
are encouraged under the BIP. 
Bundling of multiple bridges into 
a single project is a method to 
meet the project threshold 
requirements for a BIP grant and 
often results in total project cost 
savings.

$40 million per year for 
Tribal bridges

$20 million per year for 
Planning grants

Up to 5% for culverts

15% for off-system bridges



Missouri DOT Design-Build Bridge Bundling

• 22 Design Build Contracts Awarded (as of 1/1/2023)

• Smallest $14.4M (I-70 Climbing Lanes 2020)

• Largest $487M (Safe and Sound Bridge Program 2010)

• $2.53 billion awarded, $821 million under contract (as of 1/1/2023)



FARM Design-Build Bridge Bundling Project

• Fixing Access to Rural Missouri (FARM)
• MoDOT identified 40 rural bridges in northern Missouri for Replacement

• Best Value for 
• a Fixed Budget



FARM Design-Build Bridge Bundling Project

Missouri’s Design-Build Law: Statute 227.107
• Proposal scoring guidance

 Bridge Bundle (55 pts total, Part 1 40 pts and bonus Part 2 15 pts)
 Quality & Longevity (30 PTS)
 Completion & Maintenance of Traffic (15 PTS) TOTAL = 100 pts

Category Available Points

Bridge Bundle 55

Bridge Quality and Longevity 30

Location Completion and Maintenance of 
Traffic

15

Total 100

Category Available Points

Bridge Bundle

Part 1 – DB-903a Bridge Definition Summary 40

Part 2 – Bonus Points 15

Total 55

Bridge Quality and Longevity 
was scored by a team of 8 
technical experts.

Completion and 
Maintenance of Traffic was 
scored by a team of 6 
technical experts

Bridge Bundle Definition was 
scored from data entered into the 
DB-903a form 

• Best Value for 
• a Fixed Budget



FARM Design-Build Bridge Bundling Project

Category Available Points Team 1 Team 2 Team 3

Primarily Concrete Primarily Concrete Primarily Steel

Bridge Bundling Part 1 40 39.7 38.3 40

Bridge Bundling Part 2 (Bonus) 15 1.5 0 1.5

Quality & Longevity 30 18.7 20 21.7

Completion & Maintenance of Trafiic 15 5.8 11.8 8.9

TOTAL SCORE 100 65.7 70.1 72.1

Bids & Award

Primarily Steel Bridges Won the Bid

• Best Value for 
• a Fixed Budget



FARM Design-Build Bridge Bundling Project

• How Did Steel Win the Bid? – for the 25 multi-span bridges
o Bridge Bundling (40 pts + 1.5 pts bonus) highest score

• 31 bridges replaced
• Innovative Simple for Dead Load, Continuous for Live Load (SDCL) designs

o Quality & Longevity (21.7 pts) highest score
• Galvanized beams – 100 yr expectation in rural setting
• Full-depth CIP deck

o Completion & Maintenance of Traffic (8.9 pts) 2nd highest
• Ease and pace of construction
• Weight of bridge and lighter equipment

Performance of Steel Bridges

Economy of Steel Bridges

Equipment &
Ease of Construction



Simple for Dead, Continuous for Life (SDCL)

• Multi-span bridges using simple span wide flange beams, with simple 
details, made continuous when the deck is cast



Advantages for SDCL

• Ease of construction

• Eliminates the use of traditional field splices  

• Flexible & economical span ratios  

• Customize beams to the spans  

• Simple details make steel fabrication much more competitive  
o Certified Bridge Fabricator – Simple Bridge (SBR)
o Certified Bridge Fabricator – Intermediate Bridge (IBR)
o Certified Bridge Fabricator – Advanced Bridge (ABR)

• Beam Weights
• Steel W18x158 @ 60’ = 9480 lbs. Concrete MoDOT P/S Type 3 @ 60’ = 23,869 lbs.

• Shallower depth superstructure (Approach Work Savings, Hydraulics Opening)
• Steel W18x158 @ 60’ Depth = 19.7” Concrete MoDOT Type 3 @ 60’ Depth = 39”



Summary: Today’s Steel Bridges

State of the Art & Innovative Designs
Durable
Speed of Construction – Accelerated Bridge Construction
Cost Effectiveness
Sustainability
Resiliency

https://www.shortspansteelbridges.org/wp-content/uploads/2021/07/PA-DOT-Beam-Setting-Cropped.jpg
https://www.shortspansteelbridges.org/wp-content/uploads/2021/08/Crossframes-red.png


5 Ways to Keep Learning About Steel Bridges

www.ShortSpanSteelBridges.org
Questions? Dan Snyder, Director, SSSBA, dsnyder@steel.org, (301) 367-6179

1. Subscribe to 
the Weekly 
Newsletter 

2. Find a Supplier 4. Receive Free 
Project 

Assistance

3. Design a 
Bridge in 5-

Minutes

5. Schedule a 
Workshop/Webinar

Website: ShortSpanSteelBridges.org
Twitter:  @ShortSpanSteel
Facebook: Short Span Steel Bridge Alliance 

http://www.shortspansteelbridges.org/
mailto:dsnyder@steel.org
http://www.google.com/url?sa=i&rct=j&q=social+media+logos&source=images&cd=&cad=rja&docid=qY4ZoHEw1pwWgM&tbnid=4y-blyEH2EaA-M:&ved=0CAUQjRw&url=http://www.makeitinmusic.com/social-media-tips/&ei=e90HUePEN9KM0QH8toCQCA&bvm=bv.41524429,d.dmQ&psig=AFQjCNFUnyp01LKAiyDficdh3KMg6h4A6Q&ust=1359556348297188


Getting Students, Faculty and Young Engineers Familiar with 
Steel Bridges and the Steel Bridge Industry

Steel Bridge Education Lectures: From Concept to Delivery

Online University Lecture Part I:
 Steel Bridges From Concept to Delivery

Lecture 1: Bridge Infrastructure & 
 the Steel Bridge Industry
Lecture 2: Short Span Steel Girder
 Economics & eSPAN140
Lecture 3: Multi-Span Steel Girder
 Bridges & SIMON
Lecture 4: Detailing, Fabrication and
 Durability & Corrosion Protection
Lecture 5: Accelerated Bridge 
 Construction Applications
Lecture 6: Manufacturer Bridge 
 Solutions Showcase

10 Workshops thru 2023
   Over 1400 Certificates Awarded
   Over 3000 Registered
   One Planned for Feb 18 – Mar 6, 2025
 
 



6-part steel bridge design education packet based on NSBA Navigating 
Routine Steel Bridge Design

 Similar Online Certificate Program to Steel Bridges from Concept to Delivery

First Offering in 2024
80 ft Simple Span Plate Girder Design

New Online University Lecture Part II:
 Simple Span Bridge Design

Lecture 1: Introduction & Trial Bridge Design 
Lecture 2: Bridge Design
Lecture 3: Bridge Analysis & Design Limit States
Lecture 4: Strength Design
Lecture 5: Serviceability & Construction Design
Lecture 6: Detailing & Final Thoughts

Target Audience:
University Students
Young Professionals

First Offering in Fall 2025
 
 



Workshops: Professional

TRB Low Volume Roads Conference
Barron County, Wisconsin
SSSBA Semi-Annual Meeting



Online Webinars: Professional – New This Year

Feb 19th 1pm ET - Steel vs. Concrete Life Cycle Performance and Costs

April 23rd 1pm ET - Unlocking the Potential of Buried Steel Structures

Sept 10th 1pm ET –Next-Gen Steel Bridge Design Tools for Smarter Solutions

Dec 10th 1pm ET – Simple for Dead, Continuous for Live Designs for Optimal Performance

www.ShortSpanSteelBridges.org

http://www.shortspansteelbridges.org/


Workshop: DIY County Bridges in 6 Steps
6-part Education to Potentially 3000 Counties on How They Can 

Build Their Own Bridges
Based on Whitman County, WA, Experience

 

Sample Video
https://www.shortspansteelbridges.org/county-saves-steel/



5 Ways to Keep Learning About Steel Bridges

www.ShortSpanSteelBridges.org
Questions? Dan Snyder, Director, SSSBA, dsnyder@steel.org, (301) 367-6179
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