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In short order
New tool makes it easy to design smaller bridges

A 
new web-based tool that 

streamlines the design process 

for culverts and short-span steel 

bridges up to 140 ft is being introduced 

this June.

The tool provides significant time and 

cost savings for county, consulting and state 

engineers and is free to use. 

The tool was developed by a dedicated 

team of professionals from the Steel Market 

Development Institute, a business unit of the 

American Iron and Steel Institute (AISI); the 

steel industry; and the Short Span Steel Bridge 

Alliance (SSSBA), which is made up of bridge 

technology stakeholders, county and state 

bridge engineers, bridge engineering consul-

tants, service centers, industry associations, 

fabricators and university researchers. The team 

reviewed more than 3,000 potential designs 

over several years in its efforts to advance the 

technology, design resources, training activities 

and future products for short-span steel bridge 

and culvert construction.  

Everything in one place
The new web-based tool contains optimum 

standard short-span steel bridge and culvert 

designs that incorporate economical and desir-

able steel fabrication and erection details. It 

includes information about rolled beam, plate 

girders, corrugated steel pipe and structural 

shapes. It also includes design details such as 

elastomeric bearings, bearing stiffeners, inter-

mediate and end diaphragms and connections, 

as well as specific modular bridge and coating 

systems offered by SSSBA member companies. 

All of this information has been incorporated 

into an interactive web-based design applica-

tion named eSPAN140 that will be available to 

users in June.  

The eSPAN140 application is a facet of 

the comprehensive SSSBA website (www 

. shortspansteelbridges .org) that also offers 

users several support structures for those 

considering or designing steel-bridge options. 

ESPAN140 will take a lot of guesswork out of 

the design process by simplifying the sizes of 

steel needed, making the process more time- 

and cost-efficient for bridge-design profes-

sionals. It also provides a “one-stop shop” for 
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identifying the various types of steel 

solutions available based on the specific 

details of a given project. 

Group of four
The scope of this work was to 

develop optimized steel girder designs 

at 5-ft increments for bridges with spans 

between 40 and 140 ft. To encompass 

the different bridge-design parameters 

and practices of bridge engineers, four 

different girder spacings (6, 7.5, 9 and 

10.5 ft) and four different girder-design 

approaches were investigated. The four 

design approaches include limited depth 

rolled girder sections, lightest weight 

rolled girder sections, homogeneous 

steel-plate girder sections and hybrid 

steel-plate girder sections.

From the optimized rolled girder 

designs, practical rolled shape sections 

that consider availability, service center 

supply and commonality were selected 

that cover a range of span length and 

girder spacing combinations. (It should 

be noted that early coordination with 

service centers yields the best avail-

ability and economies.) This enveloped 

approach was used to delineate a limited 

number of shape sections as the standard 

for rolled shape bridge designs. The same 

process was used for limiting the number 

of different widths and thicknesses of 

plates to be used in the standard plate-

girder sections. Limiting variations in 

shape and plate sizes leads to economies 

in storage, staging, fabrication, detailing 

and erection as the standard designs 

become common. For the lightest 

weight rolled shape configuration, Table 

1 illustrates the optimized design for 

each variation of span length and girder 

spacing, the selected design for each span 

length for any girder spacing and finally 

the standard shapes for the limited rolled 

shape sizes. For instance, a W40x167 

would be adequate for a span between 

60 and 70 ft for any girder spacing.

Opening a book
The standard bridge database is 

incorporated into eSPAN140. The user 

(bridge owner, designer, etc.) inputs the 

general information for the anticipated 

bridge project, i.e., span length, number 

of lanes, roadway width, skew angle, 

ADT and other details, in order to create 

a profile in the eSPAN140 system. The 

application then produces a unique 

“Solutions Book” for the user in a PDF 

file format for the specific project. 

ESPAN140 delivers standard design 

solutions, drawings and details for both 

rolled beam and plate-girder bridges 

for the user’s bridge configuration. 

Figure 1 illustrates the types of drawings 

and details provided to the user. The 

Solutions Book also includes various 

options and considerations for the 

bridge configuration, such as corrugated 

steel pipe and structural plate solutions 

from the National Corrugated Steel 

Pipe Association, other girder and truss 

designs from SSSBA fabricators and 

manufacturers, and coatings recommen-

dations from SSSBA affiliate members. 

After reviewing the design options, users 

can request additional, free personal-

ized technical input from the SSSBA’s 

Bridge Technology Center. Although 

the Solutions Book cannot be presented 

here due to its size, Figure 2 depicts the 

types of solutions that are included with 

the eSPAN140 application tool. 

More on the web
The standard designs in eSPAN140, 

the additional SSSBA member solutions 

and recommendations and the Solutions 

Book are hosted on the SSSBA website. 

The website also serves as a technical 

support center for bridge designers and 

owners. It includes several sections:

• Bridge Technology Center—Serves 

as a technical center for bridge 



38      May 2012  •  ROADS&BRIDGES

owners and designers to contact in 

order to receive free design assistance 

for short-span steel bridges; 

• Steel Solutions—A catalog of 

steel solutions available, including 

superstructure, substructure, decks, 

modular systems, secondary elements 

and transporters; 

• Case Studies—Technical articles/vid-

eos detailing how other counties and 

departments of transportation (DOTs) 

saved time and money by utilizing a 

variety of steel-design solutions; 

• Video and Photo Gallery—Videos 

of expert testimonies regarding cost 

considerations, design tips, modular 

construction, coatings, etc., and a 

photo collection illustrating short-

span steel bridge design solutions 

(truss, plate, rolled beam, CSP, etc.);

• Ask the Expert—Answers from a col-

lection of short-span experts who will 

handle questions in a timely fashion;

• Technical Design Resources—

Design aids and research reports on 

short-span steel bridges;

• Blog—Up-to-date information on 

short-span topics of interest to bridge 

owners and designers;

• Social Media—Follow us on Twitter 

and connect on LinkedIn; and

• Newsletter—Latest updates on short-

span steel bridge activities and events.

Always learning
The SSSBA Bridge Technology Center 

coordinates training on the use of these 

new short-span steel bridge resources. 

Half-day workshops have been 

developed for engineers at state DOTs 

and local transportation assistance 

programs, county engineer associations, 

state engineer associations and other 

engineering groups interested in short-

span bridges. The workshops focus on 

standard short-span steel bridge design, 

the website resource eSPAN140 and 

technical topics such as economical 

and practical detailing, weathering steel 

applications and bridge case studies. 

Webinars are also provided to support 

users and the bridge community as 

they become familiar with the website, 

eSPAN140, the standard designs and 

the support resources available from 

SSSBA members. The SSSBA Bridge 

Technology Center has partnered with 

Figure 1. Sample plans for standard plate girder bridge design.

Table 1. Lightest Weight Rolled Shapes

Span 
Range (ft) 6 ft 7 ft 6 in. 9 ft 10 ft 6 in.

Selected 
Section Standard

40 W21x62 W21x73 W24x76 W24x84 W21x111

45 W24x68 W21x101 W27x84 W30x90 W21x111

50 W27x84 W21x111 W30x99 W30x108 W21x111 W21x111

55 W30x90 W24x117 W30x116 W33x118 W36x135

60 W30x108 W27x129 W33x118 W36x135 W36x135 W36x135

65 W33x118 W30x132 W36x135 W40x149 W40x167

70 W33x130 W30x148 W40x149 W40x167 W40x167 W40x167

75 W36x135 W36x150 W40x167 W36x182 W36x210

80 W40x149 W36x160 W36x182 W36x210 W36x210 W36x210

85 W40x167 W36x182 W36x210 W36x231 W36x247

90 W40x183 W40x183 W40x211 W36x247 W36x247 W36x247

95 W40x211 W40x199 W40x235 W40x249 W44x262

100 W44x230 W40x211 W40x249 W44x262 W44x262 W44x262

105 W44x230 W44x262 W44x262 W40x324 W36x361

110 W44x262 W44x262 W40x297 W36x361 W36x361 W36x361

115 W44x290 W40x297 W40x324 W36x395 W40x397

120 W44x335 W40x324 W40x362 W40x397 W40x397 W40x397
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the National Steel Bridge Alliance 

(NSBA) to provide continuing educa-

tion for engineers on steel bridge design 

at upcoming NSBA Steel Bridge Forums. 

An up-to-date schedule of events is 

available on the SSSBA website.

The SSSBA has developed several 

new time-saving, cost-effective resources 

so that county, consulting and state 

engineers are equipped to readily 

and easily consider steel bridge and 

culvert options for their planned bridge 

projects. Standard steel-bridge alterna-

tives, design and construction resources 

and fabricator and manufacturer 

support are conveniently located at the 

SSSBA website. In addition to these 

new tools, SSSBA offers training and 

The web-based tool contains optimum standard short-span steel bridge and culvert designs that incorporate economical and desirable 
steel fabrication and erection details. It includes information about rolled beam, plate girders, corrugated steel pipe and structural shapes. 

Write in 772

the PIVOTED TURNBUCKLE Manhole Riser

reduce costs and 
streamline adjustments

Catch Basin &
Valve Box Risers           protects

sub-structure,
eliminates noise

and vibration

  Rubber Adjusting
       Ringeliminates

lid vibration and 
reduces moisture 

penetration

Sewer Lid Seal Kit                    allows 
for easy location of 
common utilities

and aids in 
identifying striping

I.D. Locator             will unseat,
lift, and set down a 
manhole cover in

    one smooth
  motion

Made in 
the USA

SAFETY RAMPS

EZ Lift

ELIMINATE
• Vehicle Damage Claims •

• Material Cost for Cold Patch •
• Labor and Disposal Costs •

ROAD
SURFACE

MILLED
SURFACE

SAFETY
RAMP

Riser heights 3/4” and up in all 
diameters. 1” diametric 

variance and DOT approved
in most states.

The Most Efficient
and Powerful Expanding

Riser on the Market.

NEW!  INCLINED RISER.  Now you can RAISE & TILT the manhole cover.



ROADSBRIDGES.com      41

continuing education on the short-span 

design standards and technical informa-

tion of interest to the bridge com-

munity. The result is a state-of-the-art 

toolkit from the steel industry to assist 

bridge design professionals to meet 

their project objectives. At a time when 

bridge designers and owners are being 

asked to meet severe transportation 

challenges with limited resources, they 

now have the capacity and resources 

to design, fabricate, erect and put into 

service economical steel bridges that 

meet the nation’s increased demand for 

better bridges.

For more information, please contact 

the SSSBA at www.shortspansteelbridges 

.org or e-mail dsnyder@steel.org. R&B

Barker is a professor, civil and architectural 
engineering, at the University of Wyoming. Barth is 
a Jack H. Samples distinguished professor at West 
Virginia University. 

For more information about this topic, 
check out the Bridge Channel at 
www.roadsbridges.com

Figure 2. Standard bridge solutions from eSPAN140.
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