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Outline of Today’s Presentation

• Introduction to SSSBA
• The “Problem”

o Audrain Co, MO Case Study

• eSPAN140 Example Project
• Development of Standard Designs for West Virginia
• Questions & Answers
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Introduction

Short Span Steel Bridge Alliance
http://www.shortspansteelbridges.org/

http://www.espan140.com/
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http://www.shortspansteelbridges.org/
http://www.espan140.com/
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• Program officially 
started September 
2007
o Objective – make steel 

the material of choice 
for short span steel 
bridges.

o Short span steel 
bridges have spans up 
to 140 ft

The Short Span Steel Bridge Alliance (SSSBA)

Producers
Coaters

Trade 
Organizations Bridge Owners Universities 

Service Centers

Fabricators

Fasteners

Contractors

Design Firms
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SSSBA Website

• eSPAN140 Web-based Design Tool
• Bridge Technology Center 
• Technical Design Resources
• Project Case Studies
• News Updates & Social Media

o Twitter 
o LinkedIn
o Facebook

• Email Newsletter (sign-up to receive it)

Join Today!
Dustin Young (SSSBA Director)

dyoung@steel.org
412.580.1492 

https://www.shortspansteelbridges.org/

mailto:dyoung@steel.org
https://www.shortspansteelbridges.org/
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The Problem

• Bridge engineers are well trained on the 
use of short span concrete bridges.
o In fact, over than 80% of the short span bridges 

in the United States are made of concrete.

• Many County and (DOT) engineers are 
simply not educated/familiar with the 
design, construction, and economics of 
short span steel bridges.
o Concrete provides simple, standardized, cost-

effective, “tinker toy” solutions to construct 
short span steel bridges. 

o Steel bridges are “perceived to be too” complex, 
“Swiss watch”-like, and too expensive.
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• Project Location:

Case Study Bridges:  Audrain County, MO
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Case Study Bridges:  Audrain County, MO (cont’d)

• MO Bridge 411
o Built 2012

o 4 Steel Girders
o 47.5 ft Span
o 24 ft Roadway Width
o 2 ft Structural Depth + Slab

• MO Bridge 336
o Built 2012

o 6 Precast Hollowcore Slabs
o 50.5 ft Span
o 24 ft Roadway Width
o 2 ft Structural Depth + Slab
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Case Study Bridges:  Audrain County, MO (cont’d)

• Steel:

o Superstructure total cost of 
$37.54 per ft2

• Concrete:

o Superstructure total cost of 
$50.61 per ft2

25.8% 
Superstructure 
Cost Savings

Same bridge conditions:
• Structural Depth = 2 ft + Slab (No Difference in Approaches)
• Roadway Width = 24 ft
• Same Abutments for Both Can be Used (Steel Could Use Lighter)
• Same Guard Rail System
• Same Work Crew
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Case Study Bridges:  Additional Bridges in MO

Superstructure Steel Concrete

Bridge Number 061 140 149 152 710 AVG 028 057 069 520 AVG

Year Built 2008 2008 2008 2009 2010 AVG 2009 2010 2011 2006 AVG

Span Length 50 50 40 62 64 53.2 36 36 38 40 37.5

Skew 0 0 0 30 35 13 0 15 20 30 16.25

Cost Summary

- Labor $14,568 $21,705 $15,853 $24,765 $31,949 $21,768 $12,065 $15,379 $14,674 $19,044 $15,291

- Material $56,676 $53,593 $46,282 $92,821 $69,357 $63,746 $51,589 $54,450 $50,576 $46,850 $50,866

- Rock $6,170 $6,216 $3,694 $8,235 $6,501 $6,163 $5,135 $7,549 $5,378 $3,621 $5,421

- Equipment $7,487 $12,026 $7,017 $19,579 $15,266 $12,275 $5,568 $10,952 $11,093 $14,742 $10,589

- Guardrail $4,715 $7,146 $3,961 $7,003 $7,003 $5,966 $4,737 $4,663 $5,356 $3,323 $4,520

Construction Cost $89,616 $100,686 $76,807 $152,403 $130,076 $109,918 $79,094 $92,993 $87,077 $87,580 $86,686

CONST. COST PER FT2 $74.68 $83.91 $80.01 $102.42 $84.68 $86.09 $91.54 $107.63 $95.48 $91.23 $96.32 
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eSPAN140 Example Project

Step-By-Step Process for Obtaining a Steel Solution
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• eSPAN140 provides:
o Standard designs and details for short span 

steel crossings 
• Rolled Beam and Plate Girders
• Buried Soil Steel Bridge Structures

o Manufacturers' Steel Solutions (SSSBA 
Partners)

o Coatings Solutions
o Industry Contacts

• Contacts can provide budget estimates and 
pricing information

One-stop shop for customized steel bridge and 
culvert solutions!

Free and easy to use!!!
https://www.espan140.com/

https://www.espan140.com/
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• Goals:
o Economically competitive
o Expedite & economize the design process
o Simple repetitive details & member sizes.

• Bridge Design Parameters:
o Span lengths: 40 feet to 140 feet (5-foot increments)
o Girder spacing: 6 feet, 7.5 feet, 9 feet and 10.5 feet
o For each of these increments, the following were designed:

• Steel girders
• Shear stud & stiffener layouts
• Welding and fabrication details
• Elastomeric bearings
• Concrete deck design

Standards for Short Span Steel Bridge Designs

Primary value is use as an 
estimating tool!

• Now have the ability to 
produce a valid steel 
bridge design in 
minutes

• Obtain a cost estimate 
from a fabricator within 
a day

• Can directly compete 
with concrete alternate

• Design can then be 
further optimized
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Resulting Economical Standard Selections

• Based on weight comparisons of resulting designs, the following 
solutions are recommended for the span ranges shown:
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• Start new project:

eSPAN140 Example Project
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• Step 1:  Project Information

eSPAN140 Example Project (cont’d)
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• Step 2: Project Details (general dimensions)

eSPAN140 Example Project (cont’d)
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• Step 2: Project Details (pedestrian access option)

eSPAN140 Example Project (cont’d)
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• Step 2: Project Details (remaining details)

eSPAN140 Example Project (cont’d)
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• Example output (sample plate girder elevation):

eSPAN140 Example Project (cont’d)
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• Example output (typical fabrication details):

eSPAN140 Example Project (cont’d)
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• Example output (typical fabrication details, cont’d):

eSPAN140 Example Project (cont’d)
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• Typical section & deck details:

eSPAN140 Example Project (cont’d)
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• Typical bearing details:

eSPAN140 Example Project (cont’d)
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• Buried Bridge Solutions

eSPAN140 Example Project (cont’d)
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• Manufacturer Solutions

eSPAN140 Example Project (cont’d)
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• Durability Solutions:
o Weathering steel
o Galvanized steel
o Painted steel

eSPAN140 Example Project (cont’d)
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• Jesup South Bridge, Buchanan County, Iowa – 1st Direct Application
o Buchanan County Iowa – Constructed with County Crew
o Replacement using W36x135 rolled beams
o 65 feet length, 40 width
o Over $100,000 donations from members
o Better Roads (February 2014)

eSPAN140 Applications
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eSPAN140 Applications (cont’d)

• High Point Lane Bridge in Boone County, Missouri , 102 ft.
o Plate Girder (4 girder lines, 44” deep weathering steel )
o Designed by Chris Criswell, Bartlett and West
o Fabricated by Delongs Inc.
o County “did not know steel could span over 100 feet” –

used eSPAN140 for preliminary designs

• KDOT Shawnee Co. Hwy K-4 over Blacksmith Creek, 112 ft.
o Plate girder – 5 girder lines, weathering steel 
o Designed by Bartlett and West,  Fabricated by Delongs Inc.
o Initially assumed that concrete would be cheaper, but the 

ability of eSPAN140 to produce a valid design in minutes and 
obtain a lower cost estimate from the fabricator within a day 
allowed steel to win the job.
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WV Short Span Steel Bridge Design Standards

Goals & Design Parameters
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• Considering the success of eSPAN140, the Bridge 
Technology Center has been engaged in efforts to 
generate state-specific short span design standards 
and data sheets.
o The Short Span Steel Bridge Alliance recently completed 

development of Ohio-specific short span steel bridge data 
sheets.

• We are eager to assist other agencies in the 
development of owner-specific short-span steel 
bridge standards!

Ohio Short Span Steel Bridge Design Data Sheets

https://www.shortspansteelbridges.org/ohio/
https://www.shortspansteelbridges.org/ohio/


3/19 version - cf

Ohio Short Span Steel Bridge Design Data Sheets
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These data sheets 
contain all relevant 
details, dimensions and 
associated notes 
necessary for design and 
construction of steel 
bridges according to Ohio 
DOT Standards.

Existing ODOT standards 
are referenced where 
appropriate.



3/19 version - cf

Ohio Short Span Steel Bridge Design Data Sheets
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Both rolled beam and 
plate girders are 
available, designed to 
ODOT standards, and 
presented according to 
owner preferences.
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• Goals:
o Economically competitive
o Expedite & economize the design process
o Simple repetitive details & member sizes.

• Bridge Design Parameters:
o Rolled Beam Span lengths:  30’ – 110’ (5’ increments)
o Plate Girder Span lengths:  60’ – 140’ feet (5’ increments)
o Girder spacing: 6 feet to 11 feet in 1-foot increments

• Skew Considerations
o Both 0° and 30° skew angles were accommodated.

WV Standards for Short Span Steel Bridges
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• Bridges were designed according to AASHTO LRFD Specs:
o Strength I, Service II, Inf. Life Fatigue, Constructability, L/800 Deflection
o HL-93 Vehicular Live Loading

• Additional Design Loads:
o SIP Unit Weight = 15 psf
o Future Wearing Surface = 25 psf
o Concrete barriers =  305 plf (each)
o Misc. Steel Wt. Increase =  25 plf
o fc’ = 4,000 psi
o Concrete Unit Weight = 150 pcf
o Steel Unit Weight = 490 pcf
o Concrete Haunch =  2 in
o Constant Flange Width
o Constant Web Height

WV Standards for Short Span Steel Bridges (cont’d)
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• Example Standards (9’ Spacing)

WV Standards for Short Span Steel Bridges (cont’d)

Example variation in nonskewed 
vs. skewed designs.



37  |  Short Span Steel Bridge Alliance

• Example Standards (9’ Spacing)

WV Standards for Short Span Steel Bridges (cont’d)

Note the optional 
W40/W44 options 
for design.
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Questions & Answers

Thank You!
Gregory K. Michaelson, Ph.D., P.E.

michaelson@marshall.edu
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