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* History

 Capabilities and Limitations
* Design Process

* Features: Design Input

* Features: Design Output

* Additional Information

e Future Direction and Enhancements

DPOM"ES AASHTOWare Rating and Design Bridge User Group Meeting 2026



History

* Introduced with version v7.2
 Standalone tool with data export supported to BrDR
* Design TAG Established in 2024 to investigate future enhancements

* Directintegration with BrDR in progress for v7.9

DPOM"ES AASHTOWare Rating and Design Bridge User Group Meeting 2026



Capabilities and Limitations
Design Specifications
 AASHTO LRFD 9t and 10" Editions

Layout

* Single or multi-span straight girder bridges with or without skew are
supported

* Splayed or curved girder bridges are not currently supported

Materials

* Can specify different materials for flanges and webs, however cannot
specify different materials for positive vs. negative flexure regions
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Design Process

* |nputvalidation checks if a design is possible with the parameters, geometry
and maximum plate sizes defined in the input

* I|nitial design for
* Proportionality
* Constructability
* Permanent Deformation
* Flexure and Fatigue

* Flange transitions
« Simple spans at 20% and 80% points
* Multi-span - based on uniform load contraflexure
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Design Process

* Shear design
* Web thickness
* Transverse stiffener design
* Bearing stiffener design
* Optimize design
* Lowest steel volume within input parameters
* Design ratio greater than minimum design ratio
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...l AASHTOWare Eridge Design: Steel Design Tool

Design File
Library | ri

Type: Generic

Dis

Recent

Distance from Width Effective Barrier
Description Library type edge to centro - wind height* load

Library (in) {in) (in) (Kip/ft)

Configuration
User Settings

Help
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AASHTOWare Bridge Design: Steel Design Tool

Design File
User Settings | e

Light

System

Recent
Library
Configuration

User Settings
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AASHTOWare Bridge Design: Steel Design Tool

Design File

Help Support

e Steel Design Tool Help

Getting help using Steel Design Tool

Getting Started

See what's new and find resources to help you learn the basics quickly

About AASHTOWare Bridge Design: Steel Design Tool

Version: 7.8.0.3001 (64-bit)

Technical Support
Website: https://www.aashtowarebrdr.org/bridge-rating-and-design

Recent Email: BrDR@promiles.com

Copyright 1997 to 2026 by the American Association of State Highway and Transportation Officials
555 12th Street NW, Suite 1000.

Washington, DC 20004.

(202) 624-5800.

Library

Configuration

License Info

User Settings

Help

License
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°
D e S I gl l I I l p u t E AASHTOWare Bridge Design: Steel Design Tool - 2_ST-55-4G-C-0Skw-Gr50+70.brdx
m Design Input Design ‘

J Project Project: Steel Design Example 2

» AAS H TO L R F D B ri d ge D e S i g n 4|—gt|'rr_ie_r,.dS—spar| continuous steel hybrid
11 M = 4 roject Library plate girder
SpeC|f|C8t|0n Edltlon Procttbren Description:

e Limit states to consider -
* Design vehicles o s B

Typical Section Loads LRFD specifications

Edition: AASHTO LRFD 10th
Beam Parameters
Strength-I Strength-Il Strength-Ill Strength-V
Lateral Support S
Limit states: Service_l|

Member Loads Fatigue-| Fatigue-lI

Control Options ) .
Design vehicles

Input Report Design load: ~ HL-93 (US)

Permit load: 8-axle 204 kip Permit

Single lane permit load

v

Validation || f Forward >
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°
D e S I gl l I I l p l It E AASHTOWare Bridge Design: Steel Design Tool - 2_ST-55-4G-C-0Skw-Gr50+70.brdx
m Design Input Design ‘

B r I d ge G e 0 m et ry Superstructure definition type:  System definition

Project
Number of spans: 5 L

® N u m b e r Of S p a n S a n d S p a n Project Library MNumber of beams: 4
l_e n gt h Geometry Girder spacing: 2 ft

Support skew: Degrees

[ J N u m b e r Of b e a m S Deck Mumber of design lanes:

Spans:

Typical Section Loads

ol S U p p 0 rt S keW Length

(ft)
Beam Parameters 3 190.00

* Number of design lanes |

Lateral Support 240.00

* Support constraints

190.00

Control Options
Supports:

Input Report
Support Support type

1 Roller

2 Roller

Validation | Coft |
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Design Input

Deck

e Concrete Material

e Reinforcement Material

* Thickness
* Overhang
e Haunch

e Composite or non-

composite

e Shear connector detail

ProMiles

E AASHTOWare Bridge Design: Steel Design Tool - 2_ST-55-4G-C-0Skw-Gr50+70.brdx

m Design Input Design ‘

Project
Project Library

Geometry

Typical Section Loads

Beam Parameters

Lateral Support

Member Loads

Control Options

Input Report

Validation

Deck concrete: Deck Concrete

Deck total thickness: 9. in
Deck structural thickness: 9 in

Deck reinforcement

Material: ~ Grade 60

Start distance

Support
PR (1)

0.00

0.00

Deck overhang:

Haunch depth:

Length
(f)

1100.00

1100.00

Clear cover
(in)

Bar size

2.000

1.500

v
L

Forward >
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Design Input e

Project

Stage 2 load distribution: 0 Uniformly to all girders

By tributary area

Typical Section Loads

Project Library By percentage:
Wearing surface: Thickness: 2.5 i Density: 150

* Appurtenances

Appurtenance loads:

* We a ri n g S u rfa C e | Parapet | Median Railing Generic Sidewalk
PY D i a p h ra gm S Typical Section Loads

Beam Parameters

e Load distribution method

Lateral Support

Member Loads

Edge of deck .
) (g“ J— Distance at
Control Options Load type Measure to Histance start
measured
¢ (ft)
rom

Input Report 42" F-shape | Stage 2 - “ | Left Edge

42" F-shape Stage? - ~ | Right Edge

v
»

Validation f 4 Back Forward >
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AASHTOWare Bridge Design: Steel Design Tool - 2_5T-55-4G-C-05kw-Gr50+70.brdx

m Design Input Design ‘
[ ] —_—
D e S I gl l I I l p l It Project Distributed Concentrated Pedestrian

Project Library

Member Loads
i D i Stri b uted ' ! Distance | Length

it C O n C e n t ra t e d Beam Name Load type Support Start z‘ifi;tance

Typical Section Loads

e Pe d e St ri a n BEeam Parameters

SIP forms
Misc steel wei...
SIP forms

Lateral Support
Misc steel wei...

Member Loads 3 ~ | S|P forms

Misc steel wei...

Contral Options -
SIP forms

Misc steel wei...
Input Report

Validation f < Back Forward >
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H AASHTCOWare Bridge Design: Steel Design Tool - 2_ST-55-4G-C-0Skw-Gr50+70.brdx

Design Input B o [

Project Section configuration

Beam Parameters o —

Depth

i We b d e pt h Geometry Thickness 1/16"

Deck Top flange Increment

* Top Flange and Bottom Flange i - Rl

Typical Section Loads
Thickness

Min./Max. width and increment

Beam Parameters
Bottom flange Increment

* Web, Top Flange, Bottom Flange |[guee—GcG_— i Nl 6 >
Min./Max. thickness and increment Member Loads Thickness B ; —

 Use transverse stiffeners

Max spacing
Beam -
Input Report {in)

e Steel materials

Web, top flange, bottom flange, |
transverse stiffeners, bearing stiffeners

Validation | o |
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Design Input

Lateral Support

* Top Flange Lateral Support
* Asarange

* Atdiscrete locations

ProMiles

AASHTOWare Bridge Design: Steel Design Tool - 2_5T-55-4G-C-0Skw-Gr30+70.brdx

ﬂ Design Input Design ‘

i Top Flange Lateral Support:
Project )

Ranges ’m‘

Start
Support distance

Project Library

Length

ft.
Geometry (ft) ®

Deck

Typical Section Loads

Beam Parameters

Lateral Support

Member Loads

Control Options

Input Report

Validation | Cof |

End
distance
(ft)

< Outlook Forward >
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E AASHTOWare Bridge Design: Steel Design Tool - 2_5T-55-4G-C-0Skw-Gr50+70.brdx

Design Input B o

Project

C O n t ro l O pt i O n S Use appendix A6 for flexural resistance

Project Library Allow plastic analysis

Y M O m e n t re d i St ri b u t i O n Ignore longitudinal reinforcement in negative moment capacity

Geometry - -
J Consider deck reinforcement development length

Allow moment redistribution

it Ap p e n d iX A6 Deck LTE gamma E method:
O Method A

Typical Section Loads Method B

* Plastic analysis

* Longitudinal reinforcement
In negative moment capacity

Lateral Support

Member Loads

e Deckreinforcement
development length

Control Options

Input Report

Validation || of |
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..l AASHTOWare Bridge Design: Steel Design Tool - 2_ST-55-4G-C-0Skw-Gr50+70.brdx

Design Input E = o

Project —]— roject

I n ut Re 0 rt Project: Steel Design Example 2
Description: 4-girder, 5-span continucus steel hybrid plate girder

Project Library Designer:
Date: 11/01/2024

Geometry LRFD specifications
’ Edition: AASHTO LRFD 18th

Limit states: Strength-I, Strength-II, Service-II, Fatigue-I, Fatigue-II

Design vehicles
Design load: HL-93 (US)
Permit load: 8-axle 204 kip Permit
Typical Section Loads Single lane permit load: True
Fatigue load: LRFD Fatigue Truck (US)

Beam Parameters Design ADTT: 708

Project Library

Lateral Support

Appurtenance
Member Loads

Parapet

Control Options
Description Distance from X1 X2 X3
edge to (in) (in) (in)
Input Report centroid
(in)
42" F-shape 12.0880

Validation
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® f
D e S I n O u t u t Girder profile l Stiffeners | Shear connectors | gchematics: Profile View
p Shear Connectors
Stud Height: 6.000 in
Steel Minimum Tensile Strength: | 60.000 ksi

Shear Number per Number of Transverse Spacing Start Distance Length End Distance
Connector Row Spaces (im) (ft) (ft) (ft)

[
I Eirderproﬁlel Stiffenersl Shear connectors | Schematics: Profile View > ShearStud 9100 1 0.000 33.000 33.000

ﬁ? Q Q & E % 0% - Shear Stud 9.100 1 33.000 33.000 66.000

Top Flange Transitions PL 1 3/8"x12"x13'-0" PL 1 3/4"x12"x40'-0" PL 1 3/8"x12"x13"-0"

Web Transitions 1/2"x20"x66'-0"

E 4 5T-15-6 55kw-Gr30-Sdwlk.brdx - AASHTOWare Bridge Design: Steel UEsign Tool

Stiffener Spacing m—‘
Design Input Design

Cross Frame Spacing

) gy Shear connector Beam:
A ¥ e Minimum = BE = =) K ©
Shear Connector Spacing 26 SPA.@ 1'-3 1/4" 26 SPA.@ 1-3 1/ Desion  Design 1o oedation Tbaar Resat engie | 00 D

input review dlesign ratic: checks results graphs output

Top Flange Lat. Support Design run View results Input and review | BrDR

Desi L Critical
S Description hest
run design ratio

1 1-na G1 - Design  (Volume = 28.0ft"3) ~ 1010

{iorx20" web

Bottom Flange Transitions PL 1 3/4"x16"x13'-0" PL 2 1/8"x16"x40'-0" PL 1 3/4"x16"x13"-0"

Span Lengths 660"

e
e

1
Notes: Girder prafile | Stiffeners I Shear connectors | Schematics: Profile View

= All flange length dimensions are heriz. (length along flange may differ).
* Transverse stiffener pairs shown in red.

* Single transverse stiffener shown in blue.

* Bea[il’]g stiffeners shown in green. Th\c}(ness S Start distance End distance
* Dimensioning starts and ends at CL bearings. {in) ) ()

* X denotes cross frame locations. 0500 1 0.000 66000

Web:
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Design Output

DL and LL Actions for each load
Case and load Stage [Z8 1_ST-35-4G- C-0Skw-Gr30+70.brdx - Design Run 1-11.1

Properties

Graph

10000

241

— MDL-51 Span-Load Case 1 - Self Load(Stage 1:0,DC) : 348.695
B 1_5T-35-4G-C-05kw-Gr30+70.brdx - Design Run 1-11.1
— MDL-51 Span-Load Case 2 - Member Dist'd Loads(SIP forms & deck overhang:St~ : 239.08
Tabular results — MDL-51 Span-Load Case 3 - Member Dist'd Loads(Stee! details

— MD Span-Load Case 4 - Haunch Load(Stage 1:0,DC) : 46.739

— MDL-51 Span-Load Case 6 - Concrete Deck Load(Stage 1:0,DC) : 1348.585

Moment [kip-ft]

Print
— MDL-52 Span-Load Case 1 - Parapet Loads(Concrete Parapet Appurtenance:Stag~ : 300..

Print Moment = i
F] = lomen — MDL-52 Span-Load Case 2 - Wearing Surface Loads(WearingSurface:

Report type D - Stage %9 Dead load case LS N » [ Dead Load - — MmaxLrfd-S3-STRENGTH-I : 9447.093
C Nistance
»| | Liveload — MminLrfd-53-STRENGTH-| : 545.485

Moment 5 Reaction | X deflection Y deflection

pocaton (kip-ft) (ki (kip) (in) (in) » Design Ratio — MmaxLrfd-53-

0.00 0.00 .03 18.03 0.0000 0.0000 » Critical (LRFD)

12.00 191.82 3.9 0.0000 -0.1568 Shea 17— MmaxLrfd-53-SERVICE-II :

r

14.00 9, 3. 0.0000 -0.1816 Dead Load Vi MminLrfd-53-SERVICE-II :

0.0000 -0.2954 Live Load 3 — Mmaxlrfd-53-FATIGUE-I : 2323.04

0.0000 -0.3350
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Design Output

Detailed Specification Checks

ﬂ 1_5T-35-4G-C-05kw-Gr30+ 70.brdx - Design Run 1-11.1
Specification checks

Articles

\/:) py Al articles

Appl
Properties PRY Generate Farmat .
Bullet list

Specification filter Report

4 |_| Superstructure Compon 4 | Specification reference Pass/Fail
» || Stage 1 1.3.2.1 Design Philosophy - Limit State - General General Cof
»|_|Stage 2 ' 2.5.2.6.2 Criteria for Deflection Passed
4 |_|Stage3 & 4.6.2.7.1 |-Sections - Lateral Wind Load Distribution in Multibeam Brid General Co
4461 5.4.2.6 Modulus of Rupture General Cof

|JSpan1-0.00 5.4.2.8 Concrete Density Modification Factor General Co|
| Span 1-12.0(

| Span 1 - 14.0(
| 5pan 1 - 24.0(
iy Span 1-28.0(
| Span 1 - 36.0(
|1 Span 1-42.0(
| Span 1 - 48.0(

| 5pan 1 - 56.0
|y Span 1 - 60.00 v/ 6.10.11.1.2 Transverse Stiffeners - Projecting Width Passed

" 6.10.11.1.2 Transverse Stiffenars - Moment of Inertia Pazsed

6.10.1 Estimated Flange Lateral Bending Stress Proportioning General Cof

6.10.1.1.1b Strasses for Sections in Pasitive Flexure General Cof

| 6.10.1.10.1 Hybrid Factor, Rh General Co

6.10.1.10.2 Web Load-Shedding Factor, Rb General Cof
+/ 6.10.1.6 Flange Stress and Member Bending Moments Passed
v/ 6.10.1.7 Minimum Negative Flexure Concrete Deck Reinforcement Passed

6.10.1.9.1 Webs without Longitudinal Stiffeners General Cof

| Span 1 - T0.0
|2 Span 1 - 72.0( +/ 6.10.2 Cross-Section Propertion Limits Passed

|1 Span 1 - 84.0( v/ 6.10.4.2.2 Flexure Passed
| Span 1 - 960 M& 6.10.5.3 Special Fatigue Requirement for Webs Mot Applicable

- - > v 6.10.8.2.2 Composite Sections in Positive Flexure General Comp.

POMIl€S

E Spec Check Detail for 2.5.2.6.2 Criteria for Deflection

2 General Design and Location Features

2.5 Deaign Objectiwves

2.5.2 Serviceability

2.5.2.6 Deformations

2.5.2.6.2 Criteria feor Deflection

{BASHTO LEFD Bridge Design Specifications, Ninth Editicon)

Steesl Plate - At Location = 28.0000 (ft) - Right Stage 3
Secticn within Top Flange Continucus Bracing Begicn

Calculaticn of Deflection

S8pan Length = 140.000 ({(£ft)

Vehicular Load Deflection Limit = Span Length / 200 (Article 2.5.2.6.2)
Vehicular and/cr Pedestrian Leoad Deflection Limit = Span Length / 1000 (Article 2.5.2.6.2)

HL-93 (US)

Vehicle Deflection
Design Truck -0.471 (inches)
Design Lane -0.307 (inches)
Pedeatrian 0.000 (inches)

Vehicle Deflection Deflection Limit Design Ratio Pass/Fail
[inch) {inch)

Design Truck -0.471 2.100 4.456 PASS

0.25*Dezign Truck + Deszign Lane -0.424 2.100 4,948 DLES
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T BrDR XML Report Viewer

Bridge 1D -

[ ] e
D e S I n O u t u t J LRF? Dist Factor Sufnmary.'l’)(‘l’— Notepad Bridge -
File Ed'_t Format  View Help Superstructure Def - Steel Design Tool Example 1

Member : G1
Analysis Preference Setting : NA

MBI Structure ID:

Reports
Superstructure Def: . AASHTO LEFD Specification, Edition 9, Interim 0
Member: G1
Member Alternative: G1

Specification Check Summary

Date: &/2/2024 Time: 11:56:34 AM

Article

Flexure (6.10.7.1.1.6.10721. 610811, 610811, 61081.1)
Moment Distribution Factor Schedule Shear (6_10_9)

AASHTO LRFD Bridge Design Specifications, Edition 9, Inter

[ 1_ST-35-4G-C-0Skw-Grs0+ 70.brekx - Design Run 1-11.1 Start End Single Lane Multi Lane Fatigne (6.10.53,.661212)
Distance Distance DF

(Lomes) Serviceability (6.1042.2)
Constructability (6.10.3.2.1, 610322 610323)

= . . 8.875(L 8.938(R
@ . . B.S?EEL; 9938EH TIE]]SVEISE Sﬁﬂ‘eﬂefs(s.ln.ll.l.2= 6.10.11.13)
Open - - 0.875(L) 0.938(F| Longitudinal Stiffeners (6.10.11.3.1, 6.10.11.3.2, 6.10.11.3.3)
8.875(L) 9.938(R —
0.875(L) 0 93a(q|  Bearing Stiffeners (6101122, 6.10.1123, 6.10.11.2.4)
Shear Connector (6.10.10.1, 6.10.10.4)

Category Description Shear Distribution Factor Schedule Field Sp]ice (6.13.2.6: 6.13.2.?: 6.13.5.3: 6.13.6.1.33__ 6.13.6.1.3]):

6.13.6.1.3c)
Start End Single Lane Multi Laneg - . .
Reinforcement Development Len... | Stage 3 Deck Reinforcement Development Length Calculations Distance Distance DF DF Minimum Negative Flexure Concrete Deck Reinforcement (6.10.1.7)

FE Analysis Stage 3 3 Infl Lines Finite Element Maodel and Load Cases (Lanes) (Lanes) Deflection (2.5.2.6.2)

Engine outputs

Output

¥ Reinforcement Development Len... | Stage 2 Deck Reinforcement Development Length Calculations

FE Analysis Stage 3 3 Infl Lines Element Actions, Support Reactions, and Nodal Displacem: 8.875(L) 9.938(R)
LL Distribution Live Load Distribution Factors Calculations . . 8.875(L) @8.938(R)
LL Distribution Live Load Distribution Factors Calculations Summary @.875(L) 8.938(R)

Specification Checks Stage 3 Spec Check Results

Deflection Distribution Factor Schedule

Single Lane Multi Lane
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Additional Information P

L=

Hide Back

Help and Methodology 7 —
E AASHTOWare Bridge Design: Steel Design Tool - 2_ST-55-4G-C-0Skw-Gr50+70.brdx @ . .. ig r B rI d g e

Design
New

Open Steel Design Tool Help

Getting help using Steel 00 stee‘ DESign TOOI

Save Getting Started i . . - .
The AASHTOWare Bridge Design: Steel Design Tool facilitates the design of steel
plate girder bridges. It determines optimal steel plate girder dimensions and ranges
to satisfy AASHTO LRFD specifications for user-defined vehicle loading and
. . . superstructure geometry. The design tool provides options for advanced analysis
About AASHTOWare Brldge De5|gn: Steel De5|gn Ti using appendix AB, moment redistribution, and shear connector design. If the user
) Version 3001 (64-bit) selects the transverse stiffener design option, the design tool will design stiffeners
Print T c at optimal locations along the girder. Bearing stiffeners are always designed at the
Technical Support supports. The steel design tool designs one girder at a time but uses a
Web: warebrd dge-rating-and-desi superstructure definition like the system definition in the AASHTOWare Bridge
Recent Email: BrDR@promiles.com Design and Rating (BrDR) program to determine distribution factors and analyze
the girder for dead and live loads. This design tool integrates seamlessly with
Copyright 1897 to 2026 by the American Association of State Highway and Transportation Officials BrDR, allowing users to export steel girder designs from the design tool and import
555 12th Street NW, Suite 1000. into AASHTOWare BrDR.
Washington, DC 20004,
(202) 624-5800. Design Algorithm

ew and find resour help you learn the b

Save As

Library

Configuration License Info sig arches for a design which satisfies all AASHTO LRFD
- ificati If an acceptable design is found, the design tool attempts to improve
upon the design by reducing the section dimensions. The optimal design is the
User Settings design with the smallest total steel volume with design ratios greater than the
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Additional Information

Design example files provided with installation

[ Steel Design Tool - Help

QOptions

Getti ng Started ~ SteelDesign +

Four Steel Design Tool's design project examples are provided wit > T C am Files\AASHTOWare\BrDR78\SteelDe: Search SteelDesign

Q Design Input Tab
@ Design Tab

1-§T-35-4G-C-0Sk AG-C- 3.4 & New -~ T Sort ~ = View ~ (B Details
Gr50+70.brdx

Name h Date modified
@M Desktop » ] 1_ST-35-4G-C-0Skw-Gr50+70.brdx 26 9:23 PM HTOWareBrDR.brds

L Downloads # 7 2_ST-55-4G-C-0Skw-Gr50+70.brdx 3 PM HTOWareBrDR.brdx

_ " 3.ST-35-5G-C-465kw-Gr50.brdx V AASHTOWareBrOR.brd
= Documents

" 4_ST-15-6G-C-355kw-Gr50-Sdwlk.brdx : i HTOWareBrDR.brds

T R
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Future Direction and Enhancements

* Performed a gap analysis to identify areas for potential
enhancement

* Integrationinto BrDRinv7.9

* Work with the Design TAG to plan next phase of enhancements
after integration
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Future Direction and Enhancements

Design Algorithm

* More variability in geometry and design input, and additional
options on design optimization

Schematics

* Additional graphics and schematics

Design Results

* Additional design results for splices, diaphragms, bearings
Staged Construction and Constructability

* Advanced evaluation of temporary stresses, staged construction,
deck pour sequencing
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Questions
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