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General Enhancement (E)

E1l: Advanced Concrete Multicell E7: ARC Tool Usability

Box Improvements
E2: Report Tool Phase 1 E8: Update Tutorial
E3: Grid copy and paste E9: Truss and Gusset Plate

E4: Licensing Mechanism Adjacent Vehicle Analysis

E5: WiX Installer Phase 2 E10: Gusset Plate Shear Analysis
Improvements

E6: Capacity Calculator 2.0 ,
E11: MBE 2023 Interim Update
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User Group Enhancement (UG)

UG1: LFR of Curved Steel Girder Spans > 300’
UG2: LRFR Concrete Moment Redistribution
UG3: Culvert Design Tool Final Iteration

UG4: Precomputed Data Window Filter

UG5: Square Rebar
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ProMiles LI BRIDGE



Maintenance Work (M)

M1: Database Maintenance

M?2: Rating Method Rename

M3: 3D Mesh Generation Improvements
M4: LRFD Maximum Aggregate Size Input
M5: LRFD Modulus of Rupture Input

M6: Variable Axle Spacing for Permit Trucks
M7: Concurrent Moments for Cb Calculation
M8: Net Area Deduction for Truss LRFR

AASHIO Ware™
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Service Unit Work (SU)

e SU1: General Preference Additions

AA IO wWare™
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E1: Advanced Concrete Multicell Box

Spanlengths  Segment data Span lengths ~ Segment data

L] L] L] L]
e Def lticell b Itipl
e I n e m u I C e OX I n m u I p e Enter span lengths along the reference line: Enter segment lengths along the reference line:
S e g m e n ts Span Length Number  Include

(f) Segment Lenf?th of in
° h h d 'ff b s 1 50.00 ) cells analysis
Each segment can have different number Lf T T
Of Cel IS 3 50.00 2 20.000 4
4 50.00 3 60.000 3
50-0° 50-0° 50-0° 50-0°
Segment 1 120-0° Segment2 20-0° Segment 3 600"
o] = Segment 1-WEBT %
¥ s ¥ Segment 2 - WEB1 . s
; : Sgment 1-WEED : jei TWEEZ ko b 3
: ; Segment 1 - WEES, : Tegment 2 - WeB2 : Segment 3 - WEEZ :
. g : d :
g 0.0 deg. . egmant {.\“@,efdeg. . “'\<\~Qo.o deg. Segment 2(‘:"?.35&9. ;'5;’ -\qgo_o "'r.fgéi.%&"l?,?a“"ﬁ& . 0.0 deg.
o aei’n‘:'!! 1 \*ﬁ x F) -;’.EBE, x x Segment 2 - WEEA
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E1: Advanced Concrete Multicell Box

* Define horizontal curvature
* Line girder only — LFR and LRFR
* Update for integral pier modeling

Horizontal curvature along reference line

Distance from PC to first support line: ft
X 90.0 deg
Superstructure alignment Start tangent length: ft Lv,___f_a
i Segment 1 - WEB1 e N
o Curved Rad]us: 25000 ﬂ Segment 1 -WEB2| *—7~—7_,_7v77_7_
Tangent, curved, tangent co : Segment1-WEB3
9 g Direction: Right % -
Tangent, curved Span 1 Span 2
End tangent length: ft Tongth’ mength
Curved, tangent Segment  Web (£t)  (ft) - /&; 0004
' A X e ~—90.0 deg.
Distance from last support line to PT: ft Segment 1 WEBL 49.500 49.500 Sy gk
Segment 1 WEB2 49.000 49.000 ~—
i Segment 1 WEB3 48.500 48.500 —
Design speed: mph ctructure T~
Ref.Line 50.000 50.000 R
Superelevation: %

AASHIO Ware™
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E2: Report Tool Ph

* BWS tree driven reporting

e Report Tool Template Editor

* Custom BWS Report
Templates

* Drag and drop addition

* Report Tool Viewer

* BWS tree report preview
* Select one or more templates

* Only for superstructure with
prestressed members

POMiles

l f e | BRIDGE WORKSPACE WORKSPACE TOOLS VIEW DESIGN/RATE

1] Bridge Workspace - PCITrainingBridge3 ANALYSIS

=i W 5 =
f_j —
Validate Close Export Refresh Open
Bridge
Schematic Analysis
Workspace & X Report

Bridge Components
S @ PCTrainingBridge3
22 [EJCumpcnents
[ Diaphragm Definitions
= ['a Lateral Bracing Definitions
= &2 SUPERSTRUCTURE DEFINITIONS
B ﬂ Structure Definition #1
- Impact/Dynamic Load Allowance
- 3+ Load Case Description
- oHe Superstructure Loads
2 @Con{ra{a Stress Limits
3 B Prestress Properties
- [ Shear Reinforcement Definitions
B = MEMBERS
BT Typical Interior Member
2 Member Loads
-~ P& Supports
=1 &3 MEMBER ALTERNATIVES
B I Member Alternative #1 (9.93} () (C)
- LT Default METEFIEE
- = Impact/Dynamic Load Allowance
- ", Beam Details
- {1} Shrinkage Time
B ﬁm Effective Supports
B [ Mild Steel Layout
& [ Strand Layout
1 Deck Profile
- B Haunch Profile
=2 Shear Reinforcement Ranges
- = Bracing Ranges
&k Live Load Distribution
- @ Points of Interest
=- &3 BRIDGE ALTERNATIVES
R Bridge Alternative #1 (E) (C)

REPORTS
REPORTING
&y A
LY ¥
Copy Duplicate Delete
Manage

—
|

Schematic

AASHIO Ware™
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E3: Grid Copy and Paste

| #y Stiffener Ranges _ O
e Extend the copy and paste el fScng
functionality to all grids for |

MName distance distance

o B r D R | number " spaces {in) (ft) (ft)

> Stiffener w1 v 0.00 1| 580000 483 483
° Des|gn Tools Stiffener vl v 483 1| 1350000| 1125| 1608

1Sided DiaC.. ~ |1 2731 1| 0.0000 000 2731

. o . 7] . Stiffener vl o~ 2731 1| 2070000| 1725 4456

* Grids have “Excel-Like” behavior rsammne. v |1~ s 1] ooono RS
. . 1Sided DiaC.. ™ |1 5414 2| 3220000, 5367 10781

* Slngle C||Ck to SEIECt Stiffener v1 v | 1078 1) 1610000, 1342| 12122

1Sided DiaC.. ~ |1~ | 10781 1| 3220000| 2683 13464

L4 Dou ble C||Ck to ed|t Stiffener S I 134.64 1| 130.0000 1083 14547

Stiffener v1 v | 13464 1| 2583200 2153| 13617

* Click and drag selection s

AASH'DWar'E
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E4: License Mechanism

* BrDR Desktop Service — BrDR
and Design Tools use the same
license

* All license types have a single
installer

e Secure exported model with
cryptographic signature

e Offline use with license checkout
mode (Agency Unlimited Only)

[ProMliles

©

Preferences
Database information
Export

Impeort

=) Help

License

% Bat

License Information

License Ik -

Sponsored by:

Days left until license expires: 58

Seats left on license: a7
License type: InternalReleaseTesting
Activate License Clear License

Offline Mode (Checkout)

Checkout Status: False

Checkout

AASHIO Ware™
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E5: WiX Installer — Phase 2

* New Ul
* Improved error handling and recovery

2 AASHTOWare Bridge Design & Ratin,

AASHTOWare | BrDR - Setup

7.5.0.2001 Setup

AASH'DWar*e

* Improved silent installation commands ﬁ BRIDGE

* Improved installer modify capability
* Installer upgrade capabilities
* Upgrade to WiX v4 and .NET 6 support

[ProMliles

CCCCCC
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E6: Capacity Calculator 2.0

* Will be used with Engine 2.0 modules
 Based on Cross Section 2.0

AA IO wWare™
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E7: ARC Tool Usability

* Settings window
for connection
settings

Dataset Explorer

D Dataset name

BrOR version

Benchmark

O

X

Scan BrOR..

Settings

Description

E Settings

Version Connection details

70 Username

* Relocate ARC
Tool database il

7.4 Analysis output folder path

e Add additional -
columns in Ul

AASHTOWareBr75is

oK

Cancel

Create A

POMiles

] ArcToolSettings.xml - Notepad -

File Edit Format View Help
)(?xml version="1.8" encoding="utf-8"2>
<ArcToolApplicationSettings»>
<ApplicationSettings7@>
<Username><![CDATA[bridge] ]></Username>
<Password><![CDATA[bridge] ]></Password>
<Server><![CDATA[localhost]]></Servers
<Database»<! [ CDATA[AASHTOWareBr7@s]]></Database>
<AnalysisOutputFolderPath><![CDATA[]]></AnalysisOutputFolderPath>
</ApplicationSettings7@>
<ApplicationSettings71>
<Username»<![CDATA[bridge]]></Username>
<Password><![CDATA[bridge] ]></Password>
<Profile><![CDATA[AASHTOWareBr7ls]]></Profile>
<AnalysisOutputFolderPath><![CDATA[]]></AnalysisOutputFolderPath>
</ApplicationSettings71»
<ApplicationSettings72>
<Username><![CDATA[bridge] ]></Username>
<Password><![CDATA[bridge] ]></Password>
<Profile><![CDATA[AASHTOWareBr72s]]></Profiles
<AnalysisQutputFolderPath><![CDATA[]]></AnalysisOutputFolderPath>
<fApplicationSettings72>
<ApplicationSettings73>
<Username><![CDATA[bridge] ]></Username>
<Password><![CDATA[bridge]]></Password>
<Profile»<![CDATA[AASHTOWareBr73s]]></Profiles
<AnalysisOutputFolderPath><![CDATA[]]></AnalysisOutputFolderPath>
</ApplicationSettings73>
<ApplicationSettings74>
<Username><![CDATA[bridge]]></Username>
<Password><![CDATA[bridge] ]></Password>
<Profile><![CDATA[AASHTOWareBr74s]]></Profile>
<AnalysisOutputFolderPath><![CDATA[]]></AnalysisOutputFolderPath>
</ApplicationSettings74>
<ApplicationSettings75>
<Username><![CDATA[bridge] ]></Username>
<Password><![CDATA[bridge] ]></Password>
<Profile><![CDATA[AASHTOWareBr75is]]></Profile>
<AnalysisOutputFolderPath><![CDATA[]]></AnalysisOutputFolderPath>
<fApplicationSettings75>
</ArcToolApplicationSettings>

Ln1, Col1 100%  Windows (CRLF)

AASHIO Ware™
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E&: Update Tutorials

[ Training - AASHTOWare Bridge % | 4

[  https://www.aashtowarebridge.com/bridge-rating-and-design/training/ ALY

& [D) 2nalysis settings and results
BrD 7.2 - Prestressed Concrete Design Tool
+ [ In-Depth System Presentation

o [ Hands-On System Demoanstration

Tutorials
3D FEM Analysis i%

Advanced Concrete

Bridge As-Built Plans and Models

AASHIO Ware™
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E9: Truss and Gusset Plate Adjacent Vehicle
Analysis

* For LFR

* Truss LFR already supported
* Gusset plate LFR will be supported

* For LRFR

* Truss LRFR will be supported
* Gusset plate LRFR will be supported

AA S HIO Ware™
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E10: Gusset Plate Shear Analysis
Improvements

* Consider members for shear — swseemser o
plane ignored by AASHTO

L] -
Shear plane ET IC,. ness HMOET iameter
. {in) (in) holes (i)

» | Vertical 12.00 4.00 0.81

* Consider shear plane other
than horizontal

Shear plane

Memb o
Emosr direction

* Override partial shear plane I
angle for partial shear plane TR

Member2 * | Horizental ™~

along a non-truss member W (.

[ProMliles

angle

(in)
10,500
10,625
12,000

10.625

(in)

Chord splice

Length Thickness Advance
i options

Plate shear = Plate partial shear  Load transfer

ide Overnide = Owverrnide Member Selection
e member
(Degrees) | selection

1123 |4|5|6|7|8

AASHIO Ware™
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E11: MBE 2023 Interim Update

For the purposes of load ratine and application of
. . MCFET it 15 permussible to modify the LRFD Article
e Consider concurrent actions for load 5.7.3.42 as follows:

rating related tO Shear 1. In areas of low stramn where the section remains

uncracked, that is M, < Mg, the strain g may be
. . . . dtob ardl f val f
* New control option “Consider iterative T e e TR U R
shear rating”
g . 2. For reinforced concrete members with web
* 6A.4.2.1 Shear rating reinforcement 4v < 4y.min_ the beta should be
adjusted by applving the size effect. For

* 6A.5.8 Longitudinal reinforcement rating for prestressed concrete beams, iF foc/fc is reater
shear than or equal to 0.02. regardless of the amount of
. " . ) shear reinforcement. the size effect mav be
* New control option “Modify MCFT theta neglected.
* New control option “Modify MCFT size 5 can be taken as shown below-
effect” b=t 7508)

AASHIO Ware™

ProMiles LI BRIDGE
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UG1: LFR of Curved Steel Girder Spans > 300’

 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

AA S HIO Ware™
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UG2: LRFR Concrete Moment Redistribution

* New LRFR control option “Allow moment

redistribution”

e General process
e 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

[ProMliles

5.6.3.4—ANloment Redistribution

In lieu of more refined analysis, where bonded
reinforcement that satisfies the provisions of
|Article 5.10.8 |1s provided at the mternal supports of
confinuous spans, negafive moments deternuned by
elastic theory at strength linut states may be increased or
decreased by not more than 1000, percent, with a
maximum of 20 percent. Redistribution of negative
moments shall be made only where & 1s equal to or
oreater than 1.5g,; at the section at which moment 1s
reduced, where gy 1s the tension-confrolled strain limit
specified in|Article 5.6.2.1 |

Positive moments shall be adjusted to account for
the changes 1n negative moments to mamtam
equilibrium of loads and force effects.

AASHIO Ware™
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UG3: Culvert Design Tool Final Iteration

* Depth of fill not adjusted based on top slab design

* Reinforcement development handling

* Consider cutoff bars for final design

* Consider horizontal joint for design

* Horizontal leg of interior wall consideration for top slab

AA S HIO Ware™
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UG4: Precomputed Data Window Filter

* Filtering option in all columns of the Maintain tab

4 Precomputed Dat:
Generate Maintain

Precomputed data Bridge database

BID | Bridge ID | NBI structure ID | Date generated | Generated by | Bridge ID | NBI structure ID | Date last modified | Last modified by | Select
32 | 17941 17841 7/27/2023 Bridge Bridge | 17341 17941 /2772023 Bridge Bridge

» | 33 | 12684 12684 /2772023 Bridge Bridge &= 12684 12684 12772023 Bridge Bridge

AASHIO Ware™

D M .I ® Select All Select Outdated = Select Not Found Clear Selected Update Selected Delete Selected ﬁ B RI DG E
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UG5: Square Rebars

* Consider square rebars with nominal diameter

[ProMliles

{4 Bar Mark Definition

Marme:

Bar types:

F1

Type: Straight

A

==

Material: Grade 60

Bar size: 11

Bar type:

0.23" sq.

0.375" sq.

0.5" sqg.

0.625" sq.

0.73" sq.

0.875" sq.

1% sq.

1.125% sq.

1.25" =q.

1375 sq.

1.5" sq.

1.625" sq.

1.75" =q.

AASHIO Ware™
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M1: BrDR Database Maintenance

e Database connection pooling
* Reconnect to database automatically
* Encrypt database connection

e Additional Azure connection type
* Azure MFA
* Azure Integrated Active Directory

AA S HIO Ware™
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M?2: Rating Method Rename

* Rename ASD rating to ASR rating, LFD

L L
rat I n g to L F R ra t I n g Description Specs Factors  Engine Import  Control options
[ J AAS H TO e n gi n e n a m eS Analys::pr:ethod Analysis module Selection type Spec version Factors
. . ASR AASHTO ASR -~ | System Default
e Manual for Brldge Evaluation Ul LR | AASHTOLR v | System Defoult
. LRFD AASHTO LRFD ~ | System Default
n Otat I O n S ¥ AASHTO LRFR ~ | System Default

 Method of Solution names
 Domain APl property and method names
* Analysis API - System type constants

* Does not impact Ul notations from
ASD or LFD Spec ST were

[ProMliles Ikl BRIDGE
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M3: 3D Mesh Generation Improvements

e Limit small elements O roree

Length Tolerance

* Node merging percentage or length tolerance 0l B . ¥

1 78.00 0.100

by span instead of hardcoded 0.1% for all =~ —) 2 | el  ow
spans

AASHIO Ware™

[ProMliles Ikl BRIDGE
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M3: 3D Mesh Generation Improvements

* Model Generation Node Merge Report

=} TrainingBridge1
-Simple Span Structure
-AASHTO_LFR_3D
=-AASHTO LRER. 2D

€__|-~Model Generation Node Merge R

-~S1 Span 3D FE Model Graphics
-~51 Span 3D Model Actions
-~S52 Span 3D Model
-~52 Span 3D FE Model Graphics
----- 52 Span 3D Model Actions
Log File
-G
..plate Girder
-G2
.-Plate Girder
G3
.-Plate Girder
G4
-Plate Girder

=-G1
=} Plate Girder
AASHTO_LFR
~Stage 3 Infl Lines Span Mg
~Stage 1 Span Model
~Stage 1 Span Model Actio
~Stage 2 Span Model
~Stage 2 Span Model Actio
~Stage 3 Span Model Actio

~~Log File

Ancl A 1 AEm

POMiles

j ModelGenNodeMergeReport.tit - Notepad

File Edit Format View Help
Model Generation Node Merge Report

summary

SUCCESS: All girder nodes are defined within the desired tolerance!

Member Nodes

System Length Tolerance = ©.0010 (ft)|
Gl
Distance Source Type Node Type Added At Span Member Node
(ft) (ft) In Span
0.6000 SECTION CHANGE NEW 0.0000 1 1
0.6000 TENTH MERGE 0.0000 1
0.0000 BRACE MERGE ©.0000 1
0.0000 SUPPORT MERGE ©.0000 1
16.1000 TENTH NEW 16.1000 1 2
27.311e BRACE NEW 27.311e 1 3
32.2000 TENTH NEW 32.2000 1 4
36.6667 SECTION CHANGE NEW 36.6667 1 5
AC DAMMA TCMTU RICLI AQ  DAAMA A [

AASHIO Ware™
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M4: LRFD Maximum Aggregate Size Input

e Default valueis 1.0

[ProMliles

™ Bridge Materials - Concrete =l — O >
Mame: Class A (US)
Description:  Class A cement concrete
Compressive strength at 28 days (f'c):  4.000 ksi
Initial compressive strength (fci): ksi
Composition of concrete: Normal ~
Density (for dead loads): 0.150 kcf
Density (for modulus of elasticity): 0.145 kcf
Poisson's ratio: 0.200
Coefficient of thermal expansion (o)  0.0000060000 1/F

Splitting tensile strength (fct):

LRFD Maximum aggregate size:

Compute
Std madulus of elasticity (Ec): 364415
LRFD madulus of elasticity (Ec): 364415
Std initial madulus of elasticity:
LRFD initial madulus of elasticity:
Std modulus of rupture:
LRFD madulus of rupture: 043

Shear factor: 1.000

Copy to library...

Copy from library...

QK

The crack spacing parameter as influenced by
aggregate size. Sy shall be determined as:

e zsi .0.63 (5.7.3.4.2-7)

AASHIO Ware™
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M5: LRFD Modulus of Rupture Input

M Bridge Materials - Concrete — O | M Bridge Materials - Concrete ' ) - O X
Name:  |ClassA (US) | v/7.4.1 Neme:  [Class A (US) v7.5
Description: | Class A cement concrete Description: Class A cement concrete

C t h at 28 days (fc):  4.000 k
Compressive strength at 28 days (fic): | 4.0000006 ksi ompresshe shiength 2 ays (fd 8

Initial compressive strength (Fci): ksi
Initial compressive strength (f'ci): ksi

Composition of concrete: MNormnal W
Compasition of concrete: Normal M

Density (for dead loads): 0.150 "a
Density (for dead loads) 015 et Density (for modulus of elasticity): 0,145 kef
Density (for modulus of elasticity): 0.145 ket Poisson's ratic: 0,200
Poisson's ratio: 0.2 Coefficient of thermal expansion (a):  0.0000060000 1/F
Coefficient of thermal expansion (x): | 0.000008 1/F Splitting tensile strength (fct):
Splitting tensile strength (fct): ksi LRFD Maximum aggregate size: in
Std modulus of elasticity (Ec): 3644,149254 ksi Std madulus of elasticity (Ec): 364415 ksi

LRFD modulus of elasticity (Ec): 3644.15 k
LRFD modulus of elasticity (Ec): 3644149254 ksi modulus of elasticity (Ec) g 8

Std initial modulus of elasticity: ksi
Std initial modulus of elasticity: ksi

LRFD initial modulus of elasticity: ksi
LRFD initial madulus of elasticity: ksi

5td modulus of rupture: ksi
Modulus of rupture: 04798574 ksi ~LRFD modulus of rupture: 048 i
Shear factor: ! Shear factor: 1.000

AASHIO Ware™
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M6: Variable Axle Spacing for Permit Trucks

* Evaluate variable axle spacing for permit trucks
* Applicable to both LFR and LRFR
* LRFR permit live load factor based on maximum axle spacing

AA S HIO Ware™
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M7: Use Concurrent Moments in Cb Calculations

° N ew LR F R an d LR F D CO nt rol 0] ptlo NS Strict application ot the Cp provisions would require

the consideration of the concurrent moments along the

”CO NS | d er concurre nt mome nts | N C b 1u;braced length. This would necessitate the calculation

Cd |Cu Iat|0n” (1) the maximum possible value of fo at the brace

point with the higher compressive stress using the critical

° U se concurre nt mome nt S 3 | on g moment envelope value. along with caleulation of fz and

fousing the concurrent moments, and

(2) the maximum possible compressive value of fa
un b race d |e N gt h using the eritical moment envelope value. along with the
* Based on LRFD C6.10.8.2.3

calculation of fy and /> using the concurrent moments.

AASHIO Ware™
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M&: Net Area Deduction for Truss LRFR

* Add new input for truss net area deduction

* For existing models
* Use LFR effective area deduction with a warning

AA S HIO Ware™
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SU1: General Preference Additions

 LRFR Condition Factor
* LRFR System Factor

e Additional self load

* As |oad per unit length
* As percentage

AA S HIO Ware™
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