AASH'DWar-eTM eoe

DESIGN AND RATING

BrDR 7.5 and 7.6 Adoption

Mike Johnson, P.E. ldaho TD

2025 Rating and Design Bridge User Group Meeting
Boise, ID | August 12-13, 2025



7.5 and 7.5.1 Features

* WiX Installer — Phase 2 * Use Concurrent Moment for Cb Calculations

* License Mechanism * Truss and Gusset Plate Adjacent Vehicle

e Azure Connection Analysis

» Database Maintenance and Encryption * Truss Gusset Plate Shear Analysis

* Report Tool — Phase 1 * LFR of curved girder > 300’ radius

e Grid Copy and Paste * Culvert Design Tool Final Iteration

 ARC Tool Usability * Rating Method Rename

* Precomputed Data Window Filter * 3D Mesh Generation

- MBE 2022 COBS Approved Ballot Update * LRFD Maximum Aggregate Size Input

* LRFR Concrete Moment Redistribution * LRFD Modulus of Rupture

« Square Rebars * Variable Axle Spacing for Permit Truck

» Truss and Gusset Plate Adjacent Vehicle * Net Area Deduction for Truss LRFR
Analysis * General Preference Additions

e Advanced Multi-Cell Box
AASHIOWare™
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7.6 and 7.6.1 Features

* Installer updates and desktop license service * Persist print settings

* Migrationto .NET 8 * Auto calculate effective flange width
* ARC Tool 2.0 * Bottom flange lateral support

* Help Ribbon * Culvert bent bars

* LRFD spec updates * Cover plate development length

* MBE spec updates * Alternate Cb

* Evaluate all LRT scenarios * MCB Web POI

* Sunset Madero engine

AAS Hll:l Ware™
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7.5 Installation and Access

e WiX Installer— Phase 2

2 AASHTOWare Bridge Design & Rating 7.5.0.2001 Setup X

* New Ul, error logs for troubleshooting AAEHTONors] SO Seoms
* Modify installation AASHID Ware™
* License Mechanism ﬁ BRIDGE
* Same license for BrDR and Design Tools DESIGN AND RATING
* Export model with cryptographic signature Version 7:2:0.2001
e Offline mode MLt st g B

e Azure Connection
e Azure Multi-Factor Authentication

* Database Maintenance and Encryption

* Encrypt database connection
 Database reconnection

AAS Hll:l Ware™
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7.5 Reporting and User Interface

* Report Tool Phase 1

e BWS tree driven
reporting

* Report Tool Template
Editor

* Report Tool Viewer

* Only for

prestressed
members

* Other girder types
will be inv7.8

u Template Editor —

File

— RO =

- B = S

lew Open Szve Save Generate | Print | Duplicate Delete Duplicate Delete Restore

As Report Layout

Document Print | Template Tree  Section Contents Tree Dock Management
Template & A Report ¢ A Styles
Q, Search Summary  Report Styles
-

4 [@ 2 BWS Detailed Report
4 a &= Bridge Section
a [ Bridge Window
F] a = Companents
4 a = Appurtenances

ED Generic Windc ..
Description

B0 Wedian Winde Name: Example 7PS (LFR)
< — » v Description: Thiz iz PCI design example 9.9.3, which uses the Load Factor B
Location:
Facility carried (T):
Feat. Intersected (6):
Default units: US Customary
Year built:
Length:
FRoute number: -1
Mi. post:
District:
County:
Owner:
Maintainer:
Administrative Area: Unlmown
National Highway System Indicator:
Functional Class: Unkmown

BWS Detailed Report Default Column Font

Default Data Header Font
Bridge Window
Summary
Bridge ID: Example?
NBI structure ID (8): Example7

Default Header Font

Default List Block

New Delete

Section Contents & X Properties

of »

Edit

Echematic Analysis

u Bridge Workspace - Example? AMALYSIS REPORTS
BRIDGE WORKSPACE WORKSPACE TOOLS VIEW HELP DESIGN/RATE REPORTING
Check Out [ A9F Restare 73 " [ = —+
=] - @&SZ B 7 B -
ce Validate Szve T Clase Export Refresh Open [ew Copy Faste Duplicate Delete | Schematic
Bridge Manage

Workspace s Report
Bridge Companents I Detailed Report - Exterior Member I I Summary Report - Exterior Member I
ERF-Y Example?

B B Components
- Diaphragm Definitions
- [ Lateral Bracing Definitions
) SUPERSTRUCTURE DEFINITIONS
=- b B-girder system
| Impact/Dynamic Load Allowance

B O AQQq

BWS Detailed Report

Meomber Alermative Soction BWS report from context menu

- 4% Load Case Descri ption
- &5 Framing Plan Detail
e Bracing Deterioration
- BSCBracing Spec Check Selection
m Structure Typical Section
- oMy Superstructure Loads
@'Concrete Stress Limits
[ Prestrass Properties
(7 Shear Reinforcement Definitions
E- 2 MEMBERS
B I Gl
gy Member Loads
- g Supports
- | MEMBER ALTERMATIVES
- I Exterior Member (] (C)

,_|
2

Member Alternative Window

Description
Name: Exterior Member
Description:
Material type: Prestressed (Pretensionsd) Conerete
Girder type: PS Precast]
Modeling type: Multi Girder Svatem
Default units: US Customary
Girder property input method: Schedule based
Sustained modular ratio factor: 2.000
Self load caze: Engine Aszipned
Additional self load:
Additional self load percentage:
Default rating method: LFE.
Crack control parameter (Z) top of beam:
Crack control parameter (Z) bottom of beam:
Exposure factor top of beam:
Exposure factor bottom of heam:

Tse creep: Falze

2025 Rating and Design Bridge User Group Meeting

e I G2 %3 Expand Branch
- I G3(G2) @ ol P 5
T G4(G2) ollapse branc Analysis method | Analysis module | Selection type Spec version Factors
fype
IG5 & Open ASR ASHTO ASR | System Defali | MBE 3:d 2026 YA
..... I G6(G1) @ Copy Std 17th _
= ) BRIDGE ALTERNATIVES [?) Duplicate LFRE AASHTOLFR | System Default | MBE 3rd 20241, | 2002 AASHTO
B @ Bridge Alternative #1 (E) Std17th _ |Std Specifications
# Delete LEFD AASHTOLFFD | System Default LEFD 1(th 2024 AASHTO
LEFD
Faal
Analyze N Specifications
=] Validate LEFR AASHTOLEFE | System Default | MEE 3rd 20241, 2018 (2024
@ View Summary Report LRFD 10tk LR}'?R Spec. ©
@ View Detailed Report
E_l Toh = fors
Y Schematic EFR condition factor: Good or Satisfactory
P* Export to PS Design Tool RFR field measured section properties: False
RFR svstem factor: All Other Girder/Slab Bridzes
i2k  General Preferences

DESIGN AND RATING




7.5 Reporting and User Interface

* Excel Like Grid C d
XC e I e r I O a n % Stiffener Ranges = O X a
Pa Ste File Home Insert Draw  Page Layout Formulas Data  Review View  Automate Help  Acrobat
. f’lj A _— % [E] conditional Formatting ~ @ p EE @
* BrDRand D Tool St Distnce_Jq5o0c - —
r a n e S I n O O S e — Clipboard Font | Alignment = Mumber Fi7 Format as Table ~ Cells  Editing Add-ins
. . . . i " N N [ Cell Styles ~ N N
Transverse stiffener ranges Longitudinal stiffener ranges e )
* Single click select, double click e Semtity | Add-n
M Start . End - Al Wk ﬁc | Mame
e d I t Name i:?:t?er: distance Nl;m:::i; = SPE_:}”Q Le(:gth distance
() F (ft)
1 1 > Stiffener vl v 0 1 58| 4833333 | 4833333
* Click and drag selection | . n : a : -
e I - e - =2 e e 1 |[Name Support number Start distance (ftf) Number o Spacing (in) Length (ft) End distance (ft)
1SidedDiaC... ~ |1 ~ 27.31 1 0 0 27.31 4 Stiffener 1 0 1 58 4.833333 4.833333
Stiffener v |1 e 27.31 1 207 17.25 4456 3 | Stiffener 1 4.83333 1 135 11.25 16.08333
1Sded Dia C. ~ | 1 - s114 ] 0 0 414 4 |1 Sided Dia Conn PL 1 27.31 1 0 0 27.31
- - Stiffener 1 27.31 1 207 17.25 44.56
15dedDia C... ™~ | 1 ~ 3414 2 322 | 53.666.. 107.806667 d |1 Sided Diz Cann PL 1 54.14 1 0 0 54.14
Stiffener v 11 ~ | 107.806667 1 161 13416, 121.223334 A 1 Sided Dia Conn PL 1 54.14 2 322 53.666667 107.806667
1SidedDia Co. ™ | 1 ~ | 107.80667 1 372 | 26.233..| 134.6400032 g [Stiffener 1 107.806667 1 161 13.416667 121.223334
P — s B - T 9 |1 Sided Dia Conn PL 1 107.80667 1 322 26.833333 134.640003
_ — 1P |Stiffener 1 134.640003 1 130 10.833333 145.473336
=T V] e B 1) |titfener 1 134.64 1 258.32 21.526667 156.166667
12
13
14
15
Apply at Stiffeners between ©
Aianhranme Aianhranme MNew Duplicate Delete 17

AAS Hll:l Ware™
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7.5 Reporting and User Interface

* ARC Tool Usability

* Settings window for connection detail
* Display more details

B Analysis Results Comparisan Tool — O > 3 ArcToolsettings xmi - Notepad - O X
File Edit Format View Help
k?xml version="1.8" encoding="utf-8"?>
Scan BrDR... Settings <ArcToolApplicationSettings>
Dataset Explorer ? (Applicz::}ionSettings?’%g
<Username»< ! [CDATA[bridge]]»</Username>
<Password><! [CDATA[bridge]]></Password>
<Server»<![CDATA[localhost]]»</Servers
<Database»< ! [CDATA[AASHTOWareBr78s]]»</Database>
<AnalysisOutputFolderPath»><![CDATA[]]></AnalysisOutputFolderPath>
</BpplicationSettings7@>
m Settings — O 4 <ApplicationSettings71>»
<Username><! [CDATA[bridge]]></Username>

ID Dataset name BrDR version Benchmark Description

. . ; <Password>< ! [CDATA[bridge]]>»</Password>
Version Connection details <Profile><! [CDATA[AASHTOWareBr71s]]></Profile>
) <AnalysisOutputFolderPath»><![CDATA[]]></AnalysisOutputFolderPath>
70 Username bridge </BpplicationSettings71>
<ApplicationSettings72>
71 Paszzword LTS o <Username><![CDATA[bridge]]></Username>
<Password»<![CDATA[bridge]]»</Password>
73 Profile AASHTOWareBr7 5is e <Profile><![CDATA[AASHTOWareBr72s]]></Profile>
: <AnalysisOutputFolderPath»><![CDATA[]]></AnalysisOutputFolderPath>
- </ApplicationSettings72>
74 Analysis output folder path <ApplicationSettings73>
| 75 <Username>< ! [CDATA[bridge]]»</Username>

<Password>»<![CDATA[bridge]]»</Password>
<Profile»<![CDATA[AASHTOWareBr73s]]»></Profile>
<AnalysisOutputFolderPath><![CDATA[]]></AnalysisOutputFolderPath>
</BpplicationSettings73>
<ApplicationSettings74>
QK Cancel <Username>< ! [CDATA[bridge]]»</Username>
<Password><! [CDATA[bridge]]></Password>
<Profile»<![CDATA[AASHTOWareBr7d4s]]»></Profile>
<AnalysisOutputFolderPath><![CDATA[]]></AnalysisOutputFolderPath>
</BpplicationSettings74>
<ApplicationSettings75>
<Username>»<![CDATA[bridge]]»</Username>
<Password><! [CDATA[bridge]]></Password>
<Profile»<![CDATA[AASHTOWareBr75is]]»</Profile>
<AnalysisOutputFolderPath»><![CDATA[]]></AnalysisOutputFolderPath>
</BpplicationSettings75>

Create Append to.. Create from... Set benchmark Manage Compare Delete </ArcToolApplicationSettings> AASH I owWare™

2025 Rating and Design Bridge User Group Meeting T ﬁ BRIDGE
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7.5 Reporting and User Interface

* Precomputed Data window Maintain tab filter

* Filter options for all columns

% Precomputed Data
Generate Maintain

Precomputed data
BID | BndgeID

> 110 | Example7 Example’

B ErdgelD = Examper

Select All Select Qutdated Select Mot Found

MBI structure ID | Date generated | Generated by

13172025 Bridge Bridge | Example?

Clear Selected

Bridge 1D

Update Selected

Bridge database
MEI structure 1D Date. last E . L o
modified YWjter Rules | Filter Values
Example? 6/17/2021
Search
(Al (1)
B7/202107)
Delete Selected

2025 Rating and Design Bridge User Group Meeting
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7.5 Analysis Engine

* MBE 2022 approved ballot items
* Concurrent actions for shear evaluation
* Control options for optional consideration of
* Iterative shear rating
* Modify MCFT Theta
* Modify size effect

2. For reinforced concrete members with web
reinforcement 4v < 4v.min. the beta should be

: T adjusted by applving the size effect. For
For the purposes of load rating and application of prestressed concrete beams_if fic/fc is oreater

MCFET 1t 15 permissible to modify the LRFD Article than or equal to 0.02. repardless of the amount of
5.7.3.4.2 as follows: i =

1. In areas of low strain where the section remains

shear reinforcement, the size effect may be

_ : neglected.
uncracked. that 18 My < M, the strain g may be )
assumed to be zero regardless of values of M, B can be taken as shown below-
and V. therefore. 8 can be taken as 29 deprees. 18

P ={+750s)

AAS Hll:l Ware™
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7.5 Analysis Engine

 Concrete moment redistribution for LRFR
* Considered only if control option is checked

* Adjust percent of moment redistribution at each pier
(up to 20%)
* Evaluate controlling rating factor to achieve
* Critical positive flexure RF = Critical negative flexure RF

2025 Rating and Design Bridge User Group Meeting

5.6.3.4—ANloment Redistribution

In heu of more refined analysis, where bonded
remnforcement that satisfies the provisions of

Article 5.10.8 15 provided at the internal supports of

confinuous spans, negative moments determuned by

elastic theory at strength linut states may be increased or
decreased by not more than 1000g; percent, with a
maximum of 20 percent. Redistribution of negative
moments shall be made only where & 1s equal to or
greater than 1.5gy at the section at which moment i1s
reduced, where &4 1s the tension-controlled strain linmt
specified in|Article 562 1.

Positive moments shall be adjusted to account for

the changes 1n negative moments to maintain
equilibrium of loads and force effects.

AAS Hll:l Ware™
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7.5 Analysis Engine

e Square Rebars & Bar Mark Definition — - O
MName: F1 Material: Grade 60 e
Bar types: Barsize: 11 o

A
Bar type:  0.25" =q. *
Tvpe: Straght
0.375" sq.
Ao 0.5% sq.
B £ El

- ) 0.625" sg.

Type: 1 0.75" sqg.
% 0.875" =sq.

- K i
? 1" =q.

Tope: 2 1.125" sg.

N 1.25" =q.

E—A
1 % 1.375" sq.
2y Tvoee 3 =y 1.5" sq.
ype:

1.625" sg.

1.75" sg.

v
AASHIOWare™
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7.5 Analysis Engine

* Concurrent moment for Cb computation

* Control option needs to checked
e LRFD
e LRFR

* Truss and Gusset Plate Adjacent Vehicle
Analysis
* LFR
* LRFR

2025 Rating and Design Bridge User Group Meeting

Strict application of the Cp provisions would require
the consideration of the concwrrent moments along the
unbraced length. This would necessitate the calculation

of:

(1) the maximum possible value of f; at the brace
pomt with the lngher compressive stress using the critical
moment envelope value. along with caleulation of fpy and
fousing the concurrent moments, and

(2) the maximum possible compressive value of fuig
using the eritical moment envelope value. along with the
calculation of fy and /> usmg the concurrent moments.

AAS Hll:l Ware™
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7.5 Analysis Engine

* Gusset plate shear analysis overrides
° Ove rrlde for Shear plane fo rce co ntributlon Description Panel point Fasteners Plate tension Plate compression Chord splice Plate shear Plate partial shear Load transfer
* Override for shear plane inclination >hear reduction factor: 0,63

* Override for partial shear plane along non- Left plate
truss member

Jengih | Thickness | hhsnber _Hnle Override Overnde | Owvernide Member Selection
Shear plane (in) (in) holes diameter anale angle member
(in) & (Degrees) selection 112134567 8
» Vertical 12.00 4.00 0.81
Hornizontal 22.50 8.00 0.81

Left plate partial shear planes

Shear plane | Length = Thickness Advanced LRI
emesr ERes (in) n) | options | gl
: (Degrees)

» | Member8 ~ | Honzontal 10,500

Member 8 ~ | Vertical b 10,625

Member 2 >~ | Honzontal 12.000

Member 2 ~ | Vertical b 10,625

AAS Hll:l Ware™
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7.5 Analysis Engine

* Ignore curved girder span limit for LFR

* AASHTO Guide Specifications for Horizontally
Curved Steel Girder Highway Bridges 2003 applies
to spans up to 300’

* History of construction problems with spans > 300’
* Ignore span limit for rating with warning

AASHTO Guide Specifications for

Horizontally Curved Steel
Girder Highway Bridges
2003

With Design Examples for
I-Girder and Box-Girder Bridges

Published by the
American Association of State
Highway and Transportation Officials

AAS Hll:l Ware™
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7.5 Analysis Engine

L C u lve rt D e S i g n TO O l i m p rove m e ntS ™ Girder System Superstructure Definition =
* Consider cutoff bars for final design Definiion | Analyss | Specs Engine
. . . . . Structural slab thickness MNumber of shell elements
i ConSIder hO”ZO ntal JOI nt for deSIgn H Consider structural slab thickness for rating 0 In the deck between girders
. Consider horizonta l leg Of i nterior Wa ll rei nfo rcement r ﬂ Consider structural slab thickness for design Slmm:the web between flanges o ‘J
in top slab S el - U ./ S
Vehicle increment:  1.000 ft - K - : s ‘
3D FE nede generation tolerance
. Transverse loading o Percentage
o Ratl n g m et h O d re n a m e Vehicle increment in lane: 2,000 ft Length ’
Lane increment: 4,000 ft
* Rename LFD to LFR S
3D analysis control options > 1 130.00 0100
[ ] Re n a m e AS D to AS R ﬂ LFR: Model non-composite regions as non-composite 5 13000 0.100
LRFD: Model non-composite regions as non-compaosite
LRFR: Model n:un-com:osite :ions as nDn-cu::-mpPosite
“ N '_’ """- ’F—“*J s J > Rl " J i -+ 4

* 3D Mesh generation improvements
* Limit small elements
* Improve results and speed

M TrainingBridge1

E]---TrainingBridgm
E]--Simple Span Structure

&
-t Model Generation Node Merge Report |3
a IVITUE {

----- S1 Span 3D FE Model Graphics
----- S1 Span 3D Model Actions

----- S2 Span 3D Model

""" S2 Span 3D FE Model Graphics

AAS Hll:l Ware™

DESIGN AND RATING

2025 Rating and Design Bridge User Group Meeting



7.5 Analysis Engine

4 Bridge Materials - Concrete ' ' - a =

* LRFD maximum aggregate size input
* Defaultvalueis 1.0

Mame: Class A [US)

Ewr\w,tw Jp— —cnn ',....’ —a® " J
* Split modulus of rupture input et |
* LRFD and Standard Specification Doty formodim ofcostich 8 “

Poisson's ratio: 0200

Coefficient of thermal expansion (ak  0.0000060000 1/F The crack spacing parameter as influenced by

Splitting tensile strength (Fetk aggregate size. Sy, shall be determined as:

* Allow variable axle spacing LA7D Mosimum aggregate sze | — 138

] Compute S TN T 0 63 (5.7.3.4.2-7)
* Forpermlt trUCks Stu'm.-.-:._d:!usc-felasti:' : 364415 ks A E+

M _ Mot ™
* LFR and LRFR

* LRFR permit LL factor based on maximum
axle spacing

* Facilitates envelope permitting

* Net area deduction input

* Truss LRFR
MWBPBW‘

2025 Rating and Design Bridge User Group Meeting ﬁ BRIDGE
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7.5.1 Analysis Engine

* Advanced concrete multicell box - = =
* Define multicell box in multiple segments s sz 0
* Each segment can have different number of = = k
cells : T — : e i E
* Define horizontal curvature e e R
+ Line girder only — LFR and LRFR = N T e
* Integral pier modeling _— == e

'j :90.0 deg.

—_—

Segment 1 - WEB1|
Segment 1 - WEB2|
Segment 1 - WEB3|

Span 1 Span 2

Length Length

Segment  Web (ft) (£t)
Segment 1 WEB1 49.500 45.500
Segment 1 WEB2 49.000 49.000
Segment 1 WEB3 48.500 48.500

/k 90.0 deg.

Structure
Ref.Line 50.000 50.000

AAS Hll:l Ware™
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7.6 Usability Improvements

AASHTOWare Bridge Design and Rating

* Installer and desktop service
* Better logging and error reporting

©

License Information

* Auto-checkout license (for offline mode) Preferences License ID: [- ]
' Database information Sponsored by:
Export Days left until license expires: 525
Seats left on license: 198
Import
License type: Internal Release Testing

License

Clear License

@ About
Exit Offline Mode (Checkout)
Checkout Status: False
Checkout Autocheckout Session

AAS Hll:l Ware™
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DESIGN AND RATING



7.6 Usability Improvements

* ARC TOOl 2.0 ﬁ test.arcdb - ARC Tool = [ >
g |mp0rt, export, and merge datasets ARCTOOL  DATASET  PROJECT  CONFIGURATION — HELP X
 Customizable dataset comparison option OO E D@ = i
° Auto analySiS timeout and file Clean up Options Create Append {ll;rs::ﬂe MNew Manage Compare [fimport Export Manage Merge ‘:;-:'-El:l/ Delete | Refresh
« Datasets based on file explorer folders - il e
1] Y Dataset name BrOR versicn ‘ Benchrmark Description
Ribbon driven input Dataset management options

Total dataset count: 0

AAS Hll:l Ware™
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7.6 Usability Improvements

* Help ribbon
* Bridge Explorer and Bridge Workspace

o | AASHTCOWare Bridge Design and Rating

ERIDGE EXPLORER ERIDGE FOLDER RATE TOOLS WIEW HELP

OO0 H § LB X I BRIDGE EXPLORER HELP

Help FAQ Support | Engine | Support Technical Tutorials Confluence Website Ribbon
Help Center Motes

Help Online
-~ u Bridge Workspace - TrainingBridge AMNALYSIS REPORTS
-7 Favortes Folder
- Recent Bridges BRIDGE WORKSPACE WORKSPACE TOOLS WVIEW HELP DESIGN‘MTE REPORTIMNG I}
- @ All Bridges
B @ Sample Bridges 9 0 ﬂ B ° E = e
""" @ Deleted Bridges b el BRIDGE WORKSPACE HELP

Help FAQ Support Engine  Support Techmical Tutcrials Confluence Website i
Help Center Motes Rlbbﬂn

Help Online

AAS Hll:l Ware™
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7.6 Usability Improvements

* Persists print settings —Saves print settings

B Preview

=B ae @&

Open Save  Print. Quick Page Scale

Print  Setup..
File Print ‘
*
@
-
@
“
Page Setup.

® aqaa B

prikTFreven

B =

Navigation  Zoom Zoom Zoom = Page  [ERIUGSICUIES Export... Send. Watermark
ane t In | Layoutv Scrolling v v
Zoom View Export Document b.
.
.
B3
Total Number of Messages: 41
Number of Information Messages: 31
Number of Warning Messages: 10
Number of Error Messages: 0
Bridge: Training Bridge 1(LRFD)
Existing bridge alternative: Single Span Bridge
Current bridge alternative: Single Span Bridge
Single Span Bridge (Bridge Alterative)
Single Span Structure (Superstructure)
Existing superstructure altermative: Simple Span Bridge
Current superstructure alternative: Simple Span Bridge
Simple Span Bridge (Superstructure Altemative)
Simple Span Structure (Superstructure Definition)
No errors or wamings.
bttt defined,
= &k
Jerstructure Definition)
Paper mber)
Ixisting member altemative: Plate Girddr | ||
Size Standard 1117 v Current member alternative: Plate Girds < 4
ate Girder (Member Alternative) |
T | T Warning: LRFD live load &iibtion fagtors not defined. %
E Warning: Deck igesinot defined. @
El 80.499999 - Right (Steel Ahalysis Point)
Width Imber) ER Neie ,& H
- Portrait Eancscope bxisting member altemative: Plate Girder || [ St : |2y
Helght Current member altemative: Plate Girdef | |1
Yate Girder (Member Altemative) ~ —L—-t— S
Warning: LRFD live load distribution factors-not defined.
- Warning: Deck reinforcement ranges not defined
‘age Margins 80.499999 - Right (Steel Analysis Point)
mber)
Left: 17 Right: Lk Existing member altemative: Plate Girder
. . Current member altemative: Plate Girder
g ! Botio: L Mlate Girder (Member Alerative)
Warning: LRFD live load distribution factors not defined.
Warning: Deck reinforcement ranges not defined.
oK Cancel 80.499999 - Right (Steel Analysis Point)
mber)

Existing member altemative: Plate Girder

Current member altemative: Plate Girder

Plate Girder (Member Alternative)
Warning: LRFD live load distribution factors not defined.
Warning: Deck reinforcement ranges not defined.
80.499999 - Right (Steel Analysis Point)

2025 Rating and Design Bridge User Group Meeting
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7.6 Analysis Engine

* LRFD 10" Edition Specification Updates (PS and RC) . o

Flexural Shear

* Instantaneous and time dependent deflections Shet rifocemen pe

. . Ties Spirals Spirals designed as ties o Hoops Hoops with lap splice
* Reinforcement development length computation
« Reinforcement for tensile stress in concrete il Bl - SR
* Beam continuity connection simplification Neme:  Fi Moterisl, Grade60
Bar types: )
* Allow limited cracking at girder ends : arsines | T “’
* Horizontal transfer tension tie reinforcement requirement —
[P R Head at start Head at end
— A: 2545000  fi
- LRFD 10% Edition Specification Updates (Culvert) SR :
e Structural plate box moment Sl S ] e i [T~
Member alternative: Member Alternative £2 (9.9.6) Bar type: Type 1 -

 Reinforced concrete culvert live load Do | SpFocirs g import_ Contaiops Type: St -t
* Replace LS with AW e e e e P (2 ook st ot trt hook dameter

Girder type:
. ﬂ Hook at end | End hook diameter: in
Madeling type:  Multi Girder System Type: 1
. B: ft
Default units: US Customary ~ |
N

Girder property input method
Self load Default rating method:
Load case: Engine Assigned hd LFR hd

Additional self load: kip/ft

_I_
Additional self load: % AASHIOWare™

2025 Rating and Design Bridge User Group Meeting | [ Iﬂ - ﬁ BRIDGE

Top of beam: Kip/in Top of beam: Allow cracking at girder ends

Bottom of beam: kip:fin Bottom of beam: DESIG N AND RATI NG




7.6 Analysis Engine

I Tension-only diagonal system I

* LRFD 10 Edition Specification Updates (Steel)

* C FOSS F rame Diaphragm types: LRFD/LRFR axial rigidity coefficients

Section . . .

. e . A B Member Shape orientation Section location Matenal = T sTTEE
i NCHRP 1 2'1 1 3 = AXIal rlgldlty red UCtIOﬂ factor ot corﬁposite {Clongpter:'tn} {‘s:hor‘tpter“m}
. Stabi '.Ity check > Lex6xDA375 v | Vertical v | TopleR v | Grade50 v

CD L xbx0.4375 ~ | Vertical | Top Left ~ | Grade 50

Members Connections

Type: 1
AD L Gxbx0.4375 ~ | Vertical ™ | Top Left ~ | Grade 50

A

E—: B CE L B0 4375

M Splice Location

<

Vertical ™ | Top Left ~ | Grade 50

* Girder/Floorbeam/Stringer
* Lateral Torsional Buckling Sirection
* Splice negative moment resistance Support number: 2 O =t Right Distance:  36.00 ft  Applylocation

* Splice both thread included for shear plane in transition
length

Girder  Top flange Bottom flange  Web

; . . ICL Splice . _ )
= : : 03750
* Stitch bolts of built-up | girder 06250 A0 s Splice gap 5 in
 Shear connector cluster : Filler plates extended
* Flexural resistance of tee and double-angle ; LRFR
° NeW ASTM F31 48 bOl.t Description  Specs  Factors  Engine  Import  Control options Condition factor: Good or Satisfactory £
LRFD LRFR Field measured section properties

Ignore long. reinf. in negative moment capacity -

Must consider user input lateral bending stress

Consider deck reinf. development length ) _ , Consider long. reinf. for negative moment capacity
Consider concurrent moments in Cb calculation

Must consider user input lateral bending stress _
Use compact web alternate Cb calculation

Consider concurrent moments in Cb calculation F T GamimaE Method

[C31 LTB GammaE Method 0 Method A

) Method
Method B
AASHIOWare™

Method B (21 Distribution factor application method

. . . . Distribution factor application method By axle BRI DG E
2025 Rating and Design Bridge User Group Meeting OB}'”'E O & o ﬁ
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7.6 Analysis Engine

* MBE 2024 Interim Specification
Updates »

« AASHTO has not published MBE Spec ‘ Spp e WerGroup . ndeeDesn s fenng feromel~ N EIIDIEIM
Updates since 2022. e L .

* Refer to Technical Note 80 for | S Domrloads
additional information L rechiicatNoes

aashtowarebrdr.org

Frequently Asked Questions

Links

AASHIOWare™

ﬁ BR'DGE Technical Note 80

DESIGN AND RATING

Clarification on the MBE 3rd 2023i Spec Version
Applies to the following products:

e BrDR/BrR version 7.5.x and 7.6
Description

The ballots voted on and approved during the 2022 AASHTO Committee on Bridges & Structures (COBS)
Annual Meeting are going to be combined with the approved ballots in the 2023 AASHTO COBS Annual
Meeting and published as the Manual for Bridge Evaluation, 3rd Edition, 2024 Interim Revisions.

The MBE 3rd 2023i Spec version (see below) delivered with version 7.5.x implements the approved ballots
from the 2022 COBS Annual Meeting. When version 7.6 is released later this year, the MBE 3rd 2023i
Spec version will be migrated to MBE 3rd 2024i. The MBE 3rd 2024i Spec version will implement both the

2022 and 2023 approved ballots. The MBE 3rd 2023i Spec version will no longer be available in version
7.6.

AAS Hll:l Ware™

2025 Rating and Design Bridge User Group Meeting ﬁ BRI DGE
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7.6 Analysis Engine

M Gusset Plate Definition — O s
* MBE 2024 Interim Specification Updates
MName: L1 GP (L2 Mathcad)
¢ Pe rm It Ve h I C l.e CO n S I d e red N Otlo n a l Plate compression - partial shear Chord splice Plate shear Load transfer Control options
Description Panel point Fasteners Plate tension Plate compression - whitmore section Plate compression - basic corner check
* For ADTT > 500
Left plate
* All span lengths:
Whitmore section Truncated whitmore section
* 0.2 klf lane load for negative moment and shear in Whitmore | (in)
contraflexure zone "‘;il_’:;h {.'L} L{?:1I}|d (LFKR] T Lo Wi Ta Le Wa T L W,
* Spans between 200’ and 300’ > 10.104 3750 0500
* 0.2 klf for all actions Member2 | 812) | >P] 0%
Member 3 04 Gusset Plate Definition = O =
Member 7
. . SETIE Name: LO GP
» Gusset plate compression resistance
. . . Description Panel point Fasteners Plate tension Plate compression - whitmore section Plate compression - basic comer check
¢ Wh Itm O re SeCt|O n a n d pa rtl a l. S h ea r Plate compression - partial shear Chord splice Plate shear Load transfer Control options

e Truncated Whitmore section LRFR
e Basic corner check

Plate compression
o Whitmore section and partial shear

Truncated whitmore section

Basic comner check

AAS Hll:l Ware™

2025 Rating and Design Bridge User Group Meeting ﬁ BRIDGE
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7.6 Analysis Engine

* Rating Tool API
* Scenarios defined in System Defaults M Load Rating Tool
* Passing scenario does not end analysis
* Evaluate all scenarios

Permit application number:

* RF reported for all scenarios Application date: 11/12/2024 =
Requested by: Check to run
Minimum allowable rating factor: all FEtinQ
scenarios

Comment: [

Evaluate all rating scenarios:

AAS Hll:l Ware™

2025 Rating and Design Bridge User Group Meeting ﬁ BRIDGE
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7.6 Analysis Engine

1 Smggnlenltfw; & Deck Profile — O N
¢ Au to m at I C a l-ly C a lC u late leral Bracing Definitions
PERSTRUCTURE DEFINITIONS Type: Plate

effective flange width if

: Shear connectors
= Impact/Dynamic Load Allowance

24 Load Case Description

m i S S i n g fo r % Framing Plan Detail

Start effective = End effective = Start effective  End effective

@ Bracing Deterioration Material Support dijtt:rr\tce Length disEt::ce f:;: ;; L::SI flange width = flange width = flange width = flange width
. BSC Bracing Spec Check Selection b () ) (f) (in) (5td) (Std) {ERED) i)
L Ste e l gl rd e r T Structure Typical Section ‘ (in) (in) (in) ‘ (in)
=& Superstructure Loads 2 | 4500 psi Concrete | 1 W 0.00| 161.00 161.00 9.5000 125.0000 125.0000 | 8.000
M [E7 Shear Connector Definitions :
¢ PS gl rd e r (2 stiffener Definitions
bB MEMBERS
' 8- I Gl
* No update required for l,I -
& Supports
LRFR (for LFR model) 5 MEMBER ALTERNATIVES
5 T Plate Gircer® (0 Computes the
- ST Default Materials . . .
=3 Impact/Dynamic Load Allowancel] ¢35 missing value during
- PR Girder Profile % .
- 2 Hinge Locations anaIySIS and
[ Splice Locations
= Deck Profe produces a report

- B~ Haunch Profile
- =4 Lateral Support ‘

| 4 Stiffener Ranges | < =

#- [ Bearing Stiffener Locations D TrainingBridge1
LL Live Load Distribution

[‘IB' [ Points of Interest

B Deterioration Profile

lescription

E--TrainingBridgﬂ
= ‘Simple Span Structure
E-G1
=-Plate Girder
 Effective Flange Widths Computation (Tuesday Jul. 30, 2024 11:08:19) Unknown | Unknown {F) | I-75
i Unknown  Unknown (P) 1-95

~Live Load Distribution Factors Calculations

Live Load Distribution Factors Calculations Summary
~Stage 3 Spec Check Results I i
~Stage 3 Service Il Stress Ranges t SR 403
~Stage 3 Fatigue Stress Ranges |

Stage 1 Span Model (NH! Hammer Head)

AAS Hll:l Ware™

2025 Rating and Design Bridge User Group Meeting ﬁ BRIDGE
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7.6 Analysis Engine

™ Lateral Support — O et

* Bottom flange lateral support
* Girder, floorbeam and stringer

Start Distance ' Length A

- P Y
Iw * *

Top lateral support ranges Top lateral support locations Bottom lateral support locations Flange lateral bending

Bottom flange

e Bent reinforcement bars for culvert

Support ot Spacing | Numberof Length "
* Top and bottom slab for positive moment b | Ty | W s | W Ty
1 ~ 0 0.00 0.00

* Wall

Bar Mark Definition — | #% RC Box Culvert Reinforcement I - O X
 Custom bar slope e
Bar types: Material Grade 60 Top slab - top bars ~ Top slab - bot bars Bot slab - top bars Bot slab - bot bars Corner | Wall Dowel
A Bar size: 3 v
s W
Type: Straight Bar type: Bent A4 Y N
Start hook radius: in End hook radius:
. . Siraight Straight Horlzontal
Dimension Length 1 '_C|gar Lengih Construction
s A ft Cover Joint
S — A4~
< 5 & ft ‘\
Type: Hook . Start
C ft
j‘ Ean | CL Culvert Distance|
H: ft Distance l }__Clsar
—i]
B W ft Cover
A|
Type: Corner D RC Box Culvert Reinforcement I ! Straig
ce | leng
g Top slab - top bars I Top slab - bot bars I IBot slab - top barsl Botslab - botbars ~ Comer  Wall Dowel (ft)
A 00 1
Straight Start traight Length
< Length istance Straight Lenath
Type: C Bar T = =
|
T N 0
B Qw \___{/ ! C b
z — Start
A . bt (4 Cover (Typ.) Start | Distance
ype: i . .
I[—" "j DIEtﬂI‘ICE! H
Left Face Wall Right Face Wall *— CL Culver r‘— CL Cell
Mote: Bars will always be placed in the orientation shown
: AASHIOWare™
Bar Clear Bar Cell/Wall Start Straight H
A Set cover | spacing Measured from Centered = distance = length dev
r—— mark ; . number
Type: WWR (in) (in) (ft) (ft) 3
2025 Rating and Design Bridge User Group Meeting e amaee @ ee e

DESIGN AND RATING



7.6 Analysis Engine

» Cover plate development length GXEE B
* Girder, floorbeam and stringer e
* Control option to consider only fully O vesed Bl

d eve lo p e d C Ove r p late ; Begin End : Start End Development 0 Development 0
Rz:;:: width | width Thl:f:;ess itprf;; distance LE{Em distance = Material  Side weld E:f::': length at start * i stLTEd length at end * at E:;P'Ed
F (n) | (in) (fe) (fe) ? (in) (in)
» I:l 1 4 0.00 0.00| Grad ~ | -—-Nor ~ | --No 0.0000 100.00 0.0000 100.00

* Alternate Cb computation method
* Based on AISC Equation C-F1-5
« Compact web section only R
* Both envelope and concurrent moment B,

analYSIS | Use compact web alternate Cb calculation

ammat Method

O Method A

Method B
2 Distribution factor application methed

Control options

LRFR

Must consider user input lateral bending stress

By axle

O &y rol

AAS Hll:l Ware™
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7.6 Analysis Engine

= = PT MCB Example
j Impact/Cynamic Load Allowance
- =tk | nad Case Description
- gy Hinge Locations
- @ Concrete Stress Limits
- Eﬂ Post Tension Losses
- E’ Structure Cross Sections
- @ Tendon Profile Definrtions
- B2 Cross Section Range Properties

* Multi-cell box web points of interest
e Standard multi-cell box
* Advanced multi-cell box

- M Structure Typical Section
- 45 Framing Plan Detail
o Superstructure Loads
{E‘Shrinkage Time
- " Su pports
- = Slab Reinforcement
- gitr, Live Load Distribution
Efj Points of Interest
#. [ Vertical Shear Reinforcement Definitions
- | WEBS
- B=WEB1
gy Web Loads

- B3 Shear Reinforcement Ranges

: .;'.'.'gT_ Live Load Distribution
: E Points of Interest

""" =3 Span 1 - 0.000000 - Right
T o AASHIOWare™

2025 Rating and Design Bridge User Group Meeting ﬁ BRIDGE
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7.6 Maintenance

* Sunset Madero engine

e Maintenance items

 BSSD-1457, 1765, 3693, 3732, 3976,
4224, 4539, 4554, 4694, 4695, 4741,
4769, 4832, 4865, 4877

* Refer to release notes for release bug
fixes

2025 Rating and Design Bridge User Group Meeting

| = | AASHTOWare - O X
Home Share Wiew Al e
[ v TI_'=' > ThisPC » Local Disk (C) * Program Files » AASHTOWare I v O Search AASHTOWare 2
4 Downloads A" Name . Date modified Type Size "
Documents o BrDR74 9/15/2023 12:08 PM File folder
=] Pictures * BrDR75 12/2/2024 1:37 PM File folder
== D_DRIVE (WWEBoxSvr) (2 BrORYE 1/16/2025 12:09 PM File folder
lowa DOT BrDR Release Notes-78.chm 1/6/2025 210 PM Cormpiled HTML ... 49 KB
SteelDesign [Z' BrDR Release Motes-751.chm I8PV Compiled HTML ... 2akB
Temp @ BrDR Silent Installation Guide.pdf 2/26/2024 12:34 PM Microsoft Edge P... 397 KB
|5§E] AASHTOWare Bridge® Design & Rating Release Motes - O
@ OneDrive
s D> 5
g This PC Back Forward  Print
B 2D Objects Topics: Resolved Incidents
[ Desktop . ® . . .
Docurmente New Features AASHTOWare Bridge™ Design and Rating Version 7.6.0
Enhancements The following Support Center incidents in the AASHTOWare Elril:lge@ Design and Rating Technical Support website are also addressed in
* Downloads Resolved this release:
J, Music . 5’;:;?;1";_55_0 1. B5S5D-3586 - Problem for steel girder with thicker overhang
[ Pictures Special Notes 2. BSSD-3590 - LTB calculation - lateral flange moment of Inertia differs by more than 50% not being considered.
i Videos Note: Single-dlick to 3. BSSD-3876 - Truss analysis error with non-linear LRFR analysis for lane load
expand, double-click 4. BSSD-3943 - Fatal error cccurs when web end block width is equal to width of PS I-beam top flange
‘. Local Disk (C:) 0 collzpes: 5. BSSD-3953 - BrOR LRFR rating does not match LRT with mement redistribution
E CD Drive (D% VirtualBox " 6. BSSD-3961 - LRT Results Not Matching Bridge Explorer Results
7. BSSD-3982 - Redistributed negative moment not being properly applied to positive moment regions
24 items 1item selected 43.8 KB 8. BSSD-3990 - Timber deck factor, flat use factor, incising factor not being used correctly
9. BSSD-4038 - Bug with "thickness field measured (DW=1.25 if checked)" checkbox on the Wearing Surface tab
10. BSSD-4042 - Stringer Group Geometry Definition error for GFS superstructure
11. BSSD-4060 - Add validation check for width of Advanced Concrete Member
12. BSS5D-4088 - Truss LLDF incorrect for multiple roadways
13. BS5D-4105 - [7.3.1] AASHTO ASD ENGIME bearing stress seems to be using the Shear LLDF, not the Shear at Supports LLDF.
14, BSSD-4112 - Pedestrian live load not being applied properly in some cases for 30 FEM
15. BSSD-4127 - Pier Cap Geometry window shows incorrect data when importing an MCEB integral with substructure
16. BSSD-4142 - When a floortruss member load is assigned between nodes in a floortruss, the analysis will not run.
17. BSS5D-4149 - 'Mirror Group' stringer definition issue

"
0

[Tt T I L TN I PN B P SRRy S NSNS PUySE S Ry U JUN N [Py RS € SRR Y Y SRR . . L WA PR -] Y
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7.6 Maintenance Update (7.6.1)

e \/7.6.1 released on 4/28/2025

® I S S u e S a d d re S S e d @ AASHTOWare Bridge® Design & Rating Release Notes _ 0 -

. & o
* 1 maintenance Back_Fowerd_Piri
* 6 urgent or critical bugs e

+ 30 additional bugs Entancements

Special Notes

* No database migration required from 7.6

Mote: Single-click to expand,
double-click to collapsa.

YT TS HID W Y
EBRIDGE EIBRIDG
DESIGM RATING

AASHTOWare Bridge® Design and Rating
Release Notes

April 2025

Madero Engine Sunset Notice

The Madero ASR analysis module has been sunsetted and is no longer available. See Technical Note 79 (Madero
ASE Analvsis Module Sunset MNotification)

New Features and Enhancements

AASHTOWare Bridge® Design and Rating Version 7.6.1

The following enhancements and additions have been added to AASHTOWare Ellri|:|g|E=:E¥ Cesign and Rating in
Wersion 7.6.1:

1. BSSD-5217 - Blank defaults from system data import results in model generation runtime error in 7.6 Vv

2025 Rating and Design Bridge User Group Meeting
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Training Resources - Website

* AASHTOWare Bridge Design and Rating Training page
* Directly accessible from BE and BWS ribbon

) [ Bridge Design and Rating — AASH X

s

-

(3 https://aashtowarebrdr.org/bridge-rating-and-design/

User Group v  Bridge Design & Rating Personnel v

AABMIO W e
IESIGN i RATING

Downloads

—— Technical Notes

News

AASHTOWare Bridge Design and Rating

BRIDGE FOLDER RATE TOOLS

g o=

BRIDGE WORKSPACE

BRIDGE EXPLORER WIEW HELP

OO0 H &

B Help FAQ  Suppert | Engine
Help

Bridge Workspace - Gusset Plate Example AMALYSIS

woRrksPal s

TOOLS

WIEW

HELP DESIGM/RATE

g o

Center  Motes

e0M § L E
ik
= . Help FAQ Support  Engine  Support Technicall Tutorials fonfluence Website
g} ;‘a"‘"“"ie; Zl:rlder | Help = Center Motes
i necent Bricges ~ Bridge ID .
- (@ All Bridges [ Help Cnline

REPORTS

REPORTING

2025 Rating and Design Bridge User Group Meeting
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Training Resource — YouTube Channel

& & youtube.com/@AASHTOWareBrDR/featured & 2 w =
= 3 YouTube Search
() Home
¢3  shorts
5] Subscriptions -
‘ L
G vou — -
O istory AASHTOWare Bridge Design and Rating

@AASHTOWareBrDR | 15 subscribers - 28 videos

Sign in to like videos,

comment and subscribe AASHTOWare Bridge Design and AASHTOWare Bridge Rating are software products for bri.. >

AAS Hll:l Ware™
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Latest Training Resources: Updates and New Manuals

» Update all existing training manuals to 7.5 and * 3DFEMb5 — Mesh Generation and Dead Load Analysis
later Example
. * LRFR Concrete Moment Redistribution (“Feature”
* New training manuals section)
* Getting started with Steel Design Tool  LRFR Concrete Moment Redistribution with BrDR
e Getting started with Active Directory in BrDR 7.5.1
* Getting started with the Bridge Copy Utility « MCB5 - Advanced MCB Example
* Getting started with BrDR BrM Integration * Permit Rating with BrDR 7.6.0
* RPT - Report Tool 2.0 « 3DFEM®6 - Axial Rigidity Coefficient Example with
» Efficient Data Transfer: Copying and Pasting Between BrDR 7.6.0
BrDR and Excel  STL16 - Lateral Torsional Buckling Resistance with
(https://www.youtube.com/@AASHTOWareBrDR) BrDR 7.6.0
* ARC2-Arc Tool 2.0 * TGP1 -Truss Gusset Plate Example with BrDR 7.6.0

e T7 - Truss LRFD Net Area Deduction In LRFR Truss
Rating with BrDR 7.5.0

* STL14 - LRFD Cb Calculation using Concurrent
Moments in LRFR Rating with BrDR 7.5.1

AAS Hll:l Ware™
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https://www.youtube.com/@AASHTOWareBrDR

Questions?

AAS Hll:l Ware™
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