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NSBA Regions

Northeast
Bill McEleney

Cell: 401.965.6341

Email: 
mceleney@steelbridges.org

Southeast
Christopher Garrell, PE, 

LEED AP

Cell: 484.557.2949

Email: 
garrell@steelbridges.org

West-Southwest
Calvin R. Schrage

Cell: 402.440.3729

Email: 
schrage@steelbridges.org
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• Supporting Designers and Owners throughout 
the Bridge Lifecycle.

NSBA Activities

Design

Planning Design

Operate

Management Maintenance

Build

ConstructionFabrication
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Material Availability and 
Guidelines
Structural Shapes and Plate
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Structural Shape Availability

Gerdau Ameristeel
Petersburg

Steel Dynamics
Butler

Gerdau Ameristeel
Beaumont

Nucor-Yamato Steel
Blytheville
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Structural Shape Availability

• ASTM A992; ASTM A709, Grade 50S
– Minimum Yield = 50 ksi.
– No HPS

• Maximums

Producer**
Maximum 
Depth (in) Length (ft)

Nucor-Yamato 
Steel

44

120*Gerdau
Ameristeel

36

Steel Dynamics 36

* Maximum length for some beam sizes may be shorter.

** These mills account for over 90% of all wide flange shapes produced in 
the United States.
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Structural Shape Availability

• Rolled beam generally more economical.

• Except with hard curve or camber.

• Availability dependent on rolling schedules.
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Mill Plate Availability
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• Plate Availability Maximums

Mill Plate Availability

Producer

Maximum
Thickness 

(in)
Maximum
Width (in)

Arcelor-Mittal 4 195

Evraz 4 144

Nucor Steel 3 123

SSAB 3 120

* Approximately 700,000 tons of plate used annually for construction 
projects in the United States.
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• Rationalize all mill plate tables

Mill Plate Availability

Arcelor-
Mittal

Evraz

SSAB

Nucor

Availability 
Intersection
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• Composite Mill Plate Tables

Mill Plate Availability

* A709-50 and A709-50W (Non-FC) Availability only.

** Refer to September 2011 issue of Modern Steel Construction Magazine.
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Mill Plate Availability

• Thickness Increments
– 1/8” for plate up to 2½” 

thick.
– 1/4” for plate over 2½” 

thick.

• Width Preferences
– Fabricators prefer 72” and 

96” widths.
– Cost increases with width.
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Industry Capability

Domestic Steel Bridge Fabrication
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Industry Capability

• Nationwide Survey – 2012
– Survey of Nation’s Significant Steel Bridge Fabricators.
– Collect Average Capacity Usage for 2010.
– American Recovery and Reinvestment Act (ARRA) 

created higher demand in 2010.
– Plant use as percentage of overall capacity.
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Industry Capability

Used
67%

Available
33%

Domestic Steel Bridge Fabrication
Average Capacity Usage - 2010
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Industry Capability

Production Effort
Man-hour Per Ton
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Historic Mill Plate Material Costs 

2009 2010 2011 2012 2013

January $0.42 $0.42 $0.59 $0.56 $0.44

July $0.31 $0.42 $0.56 $0.50 $0.45

December $0.35 $0.47 $0.53 $0.40 $0.00

$0.00
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$0.20

$0.30

$0.40

$0.50

$0.60

$0.70
A709 Grade 50W

2 inches and less ($/lb)
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Girder Proportioning
Design and Shipping Considerations
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• Usable Plate Area

Design Considerations

Flange Plate Web Plate (Haunched)
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Design Considerations

• Usable Mill Plate Area
– Web Plate

• Width: 1” – 4”
• Length: 1” – 6”
• Material loss will increase if web is haunched or cambered.

– Flange Plate
• Width: 1” – 4” total plus an additional 1/4" per burn.
• Length: 1”- 6”
• A fabricator may choose to increase flange widths specified by 

the Engineer from 1/4" - 3/8".

– Can vary from fabricator to fabricator and can be 
dependent on their capabilities and equipment.
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Proportioning – Web

• Web Thickness (Art. 6.10.2.1)

• ½" minimum thickness preferred by fabricators.

Without 
Longitudinal 
Stiffeners

With Longitudinal 
Stiffeners

D
tw
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Proportioning – Flanges

• Proportioning Requirements (Art. 6.10.2.2)

• bf ≥ 12” and tf ≥ ¾” preferred by fabricators.
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Proportioning – Flanges

• Flange transitions (@ welded shop splices):
– Optimal ordered plate lengths usually ≤ 80 feet.
– Limit number of different plate thicknesses used for a 

given project.
– Avoid changing flange width at a welded shop splice.
– Reference Collaboration Constructability document to 

evaluate introduction of shop splices – two or fewer in 
a typical field section.

– Reduce flange thickness by no more than one-half the 
thickness of the thicker plate at shop splices.
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Field-Section Lengths

• Field sections: Girder sections fabricated and 
shipped to the bridge site.

• Shipping and handling 
concerns are important.
• Affect field section 

lengths selected in 
design.

• Curved members can 
require additional field 
splices to reduce size of 
shipping piece.



National Steel Bridge Alliance27 | www.steelbridges.org

Field-Section Lengths I-Girders

• Shipment by truck is the most common means
– 175 ft. Possible, 80 ft. Comfortable.
– 100 Tons Maximum, 40 Tons No Permit.
– 16 ft. Width Maximum.
– 10 ft. Height.
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NSBA Steel Bridge Suite
Complete Solution for Steel Bridge Analysis and Design
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Suite Overview

• Steel Bridge Design and Analysis Software
– LRFD Simon.
– NSBA Bolted Splice.
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Suite Overview

• Steel Bridge Design and Analysis References
– Steel Bridge Design Handbook.
– AASHTO/NSBA Collaboration Standards.
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LRFD Simon
Software Solution for Steel Girder Analysis and Design
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• Preliminary Analysis and Design Program.
– Line Girder Analysis.
– Plate Girder and Box Girders.
– Linear and Parabolic Haunch.
– AASHTO LRFD Specification - 5th Edition.

What is LRFD Simon?
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• Incremental design changes to achieve 
convergence to satisfactory solution.

Optimization Methods

Analysis

Design 
Check

Performance 
Ratios

Convergence 
or Redesign?

Analysis

Design 
Check

Performance 
Ratios

Convergence 
or Redesign?
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Product Tour

• 34 Delivered Examples
– 1, 2, 3 and 4 Span Configurations.
– Plate Girder and Box Girder.
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• Workflow

Product Tour
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Product Tour

• XML Results

Results
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NSBA Bolted Splice
Software Solution for Splice Analysis and Design
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• Analysis and design of bolted field splices.
– Design mode sizes and optimizes the splice plates and 

bolts.
– Analysis mode determines the adequacy of given splice 

plates and bolts.
– Can Be Used to Verify or Modify Existing Designs

• AASHTO LRFD Specification - 6th Edition.

NSBA Bolted Splice
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• Input Wizard
– Un-factored moments and shears.
– Girder Properties.
– Bolt, Concrete Slab, Clearance Properties and etc.

NSBA Bolted Splice
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• Results Screen and Output
– View report text viewed in application window.
– Print graphics and given properties.
– Design refinement with Adjust Design feature.

NSBA Bolted Splice
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eSPAN 140
Web Based Design Solution for Short Span Steel Bridge
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eSPAN140 Overview

• Goal
• Economically competitive.
• Expedite and Economize the Design Process.
• Simple Repetitive Details and Member Sizes.

• Bridge Parameters
• Span Lengths: 40 ft to 140 ft (in 5’ increments).
• Girder Spacing: 6 ft, 7.5 ft, 9 ft and 10.5 ft.
• Homogeneous and hybrid plate girders with limited 

plate sizes.
• Limited depth and lightest weight rolled sections.
• Selective Cross-Frame Placement & Design.
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eSPAN140 Input

• Step 1:  Project Information
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eSPAN140 Input

• Step 2:  Project Details (general dimensions)



National Steel Bridge Alliance45 | www.steelbridges.org

eSPAN140 Results

• Typical Girder and Bridge Details

Girder ElevationBridge SectionDeck InformationDesign Summary
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More Information
Physical and Online Resources 
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More Information

• Steel Bridge Design References
• Steel Bridge Design Handbook.
• AASHTO/NSBA Collaboration Standards.
• Modern Steel Construction.
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• National Steel Bridge Alliance
• www.steelbridges.org

• American Institute of Steel Construction
• www.aisc.org

• eSPAN140
• www.espan140.com

• Modern Steel Construction Magazine
• www.modernsteel.com

More Information


