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Modernization Update

The modernization proposes to create more
powerful, easier to use tools to assist
agencies in designing and load rating their
iInventory in a more cost-effective manner.




Modernization Update

Modernization began in July 2016

« User Interface Design and Development

o ldentified windows to be redesigned based on comments
from the users

o 90% of the windows will retain the Legacy look and
behavior




Modernization Update

« User Interface Design and Development
(continued)

o Prepared mockups of windows for approval by the
Modernization Technical Advisory Group and Task Force:

>

>

Detailed mockups of windows to be redesigned

Summary mockups of the windows that will not be
redesigned

Numerous rounds of review by the TAG
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 Example of a redesigned Bridge Explorer

E Bridge Design/Rating -

File Edit View Bridge Tools Window Help

S Q| L R[S S B s m o[RS B B 0 S US Customary <]

Bridge Explorer (30 Bridge Design/Rating bridges retrieved for the current folder, all rows retrieved)

BID Bridge ID Bridge Name District | County | Facilty | Locati
Sample Bridges — - — - —
Deleted Bridges 1 TrainingBridge1 Training Bridge 1{LRFD} District 1 (01 Abbe |SR 0051 Prttsbur
9 2 TrainingBridge2 Training Bridge 2({LRFD} Unknow (Unknows |N/A < e g acy
3 TrainingBridge3 Training Bridge 3(LRFD} District 1|01 Abbe |79 Pittsbur
4 PCMTrainingBridge1 PCI TrainingBridge1(LFD}
5 PCMTrainingBridge2 PCITrainingBridge2(LRFD)
[ PCMrainingBridge3 PCI TrainingBridge3(LFD)
7 PCMTrainingBridged PCITrainingBridged(LRFD)
] PCMrainingBridges PCI TrainingBridge3(LFD)
9 PCMrainingBridges PCITrainingBridgeS(LAFD}
10 |Example? Example 7 PS (LFD)
11 |RCTrainingBridge1 RC Training Bridge1| _ . i
12 |TimberTrainingBridge Timber Tr. Bridge1 (| @ U=8- AASHTOWare Bridge Design and Rating
13 |FSys GFS TrainingBridget FloorSystem GFS THTTeg=Jloisll BRIDGE = FOLDER  RATE  TOOL  VIEW
14 |FSys FS TrainingBridge2 FloorSystem FS Tra T T ~ - — »
15 |FSys GF TrainingBridge3 FloorSystem GF Tra @ @ Checkout ~=, & Export 3 [ @ o Lo @_’?L"Ck & Checkout | = Export [ Cancel
16 |FLine GFS TrainingBridge1 FloorLine GFS Train o @Checkm I%‘\mpoﬂ: R @Unlock I%‘Check in @Import I%‘Informatim
- — - - — Mew Authorization Open Find Copy Paste Move Copy Delete )
17 |FLine FS TrainingBridge2 FloorLine FS Trainin 25 Batch to to [&F Batch
18 |FLine GF TrainingBridge3 FloorLine GF Trainin Bridge Manage Protection Exchange
18  |TrussTrainingExample Truss Training Exan
20 |LRFD Substructure Example 1 | LRFD Substructure @ LEAVE THIS LISTBOX ALONE FOR NOW ‘ BID ‘ Bridge ID ‘ Bridge name District ‘ County Facility ‘ Locatior
21 |LRFD Substructure Example 2 |LRFD Substructure
22 |LRFD Substructure Example 3 |LRFD Substructure - = WIL_L BE A TREEVIEW » TrainingBridge1 Training Bridge 1(LRFD) District 11 01 Abbeville | SR 0051 Pittsburgh
23 |LRFD Substructure Example 4 |LRFD Substructure - Recent Bridges TrainingBridge2 Training Bridge 2(LRFD) Unknown Unknown (P) | N/A N/
= AASHTOWareBr70s o . . N - . .
TrainingBridge3 Training Bridge 3(LRFD) District 11 01 Abbeville | I-79 Pittsburgh

= Samples Bridges
= Cancrete Example Bridges
& Steel Example Bridges

| Deleted Bridges

PCITrainingBridge1 | PCI TrainingBridge1{LFD)
PCITrainingBridge2 | PCITrainingBridge2(LRFD)
PCITrainingBridge3 | PCI TrainingBridge3(LFD)
PCITrainingBridged | PCITrainingBridged({LRFD}
PCITrainingBridge5 | PCI TrainingBridgeS({LFD)
PCITrainingBridged | PCITrainingBridge6(LRFD)

W e R

Modernized ——>

10 | Example? Example 7 PS {LFD)
11| RCTrainingBridge1 RC Training Bridge1(LFD)
12 | TimberTrainingBrid... | Timber Tr. Bridge1 (ASD)
- - - 13 | FSys GFS TrainingB... | FloorSystermn GFS Trainin... | District 6 15 Colleton | NJ-Turnpike | NJCity
D Iffe re nt appearan Ce y Same fu nCtlonal Ity 14 | FSys FS TrainingBri... | FloorSystem FS Training... | District 11 333 Norfolk | 1-93 NYC

15 | FSys GF TrainingBri... | FloorSystem GF Training... | District 7 06 Barmwell | [-95 ATL

> 16 | Fline GFS Training... | Floorline GFS Training B... | District 1 01 Abbeville | I-75 JAX

g 17 | Fline FS TrainingBr... | Floorline FS Training Bri... | District 2 02 Aiken I-75 GNV
18 | FLine GF TrainingBr... | FloorLine GF Training Bri... | District 1 01 Abbeville | 1-95 NY




Modernization Update

 Example of the Library - Legacy

ﬂ Bridge Design/Rating -
File Edit View Window Help
D& |l ﬁ|§@\ ﬁ%\ ElEm=2 %% Bl 4% &3 a0 BB D | \

p=

fill Library Explorer EIIE
-0 Steel Shapes ~ Name Description A
: W A0=ETT W 40x277 Imported from AISC Tables (2011}
W A0=2TT W 40277 Imported from AISC Tables (1994)
W 4A0=ZTE W 40x278 Imported from AISC Tables (1994)
=23 Channel W 40273 W 40278 Imported from AISC Tables (2011)
E]--D Angle W 40xZ94 W 40x284 Imported from AISC Tables (2011)
W A0=257 W 40257 Imported from AISC Tables (2011}
- Tee W 40x297 Vi 40x297 Imported from AISC Tables (1984)
-3 PS Shapes W 40x3Z21 W 40x321 Imperted from AISC Tables (1994}
9{:] | Beams Wo40x324 W 40x324 Imported from AISC Tables (2011)
{:I Wide top flange W 40327 W 40x327 Imported from AISC Tables (2011}
-0 Marrow top flange W 40x331 W 40x331 Imported from AISC Tables (2011)
E—J--D Box Beamns W 4033 W 40x331 Imperted from AISC Tables (1994)
{:l Rectangular void W 40x352 W 40x352 Imported from AISC Tables (2011)
i . W 40x3T2 W 40x372 Imported from AISC Tables (2011}
- Circular void W 40x3T2 W 40x372 Imported from AISC Tables (1994}
- Tee Beams W 40352 W 40392 Imported from AISC Tables (1994)
-3 U Beams
-0 Timber Shapes (il Library - Steel Shapes - Rolled Beam EI@
-8 Rectangular Stare units as Librar
Neme: W 406553 us Standerd
Dieseription;, % 04592 Imported from AISC Tables [2011] gl tgency Defined
Year | 2011
All dimenszions are in in
-] Standard Gage ki = 21250 Area=|174000 ey
-2 Non-Standard Gage th=3.2300 k= 4.4100 Nominalload = 593000 |
[+ LRFD DF Applicability Ranges I = | SO400.000 5
[+ LRFD Substructure Design Settings x n
=23 Materials ly=| 2520000 oy
R Zx= 270000 4o~q
d= 430000 Zp=[81000 | g
— tw = 1.7900 Nominal depth = 40.0000 5
h ]

by | Foled beam type
. W Shape M Shape
bf = 16.7000 S Shape HF Shape

> Save Close

Br
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Example of the Library - Modernized

@ [ &= H -~ uerary

UBRARY

Ueex 3 8

MNew Copy & Open
Paste

Schematic | Close

Manage
T ot
| Nail
| Corrugated Metal Panel
4 |_|Factors
ILILFD
I_ILRFD
I_ILRFR
4 || Materials
|l Concrete
|| Prestress Bar
|| Prestress Strand
| Reinforcing Steel
| Soil
|| Structural Steel
| Timber
|l Wearing Surface
| Weld
|| Prestress Beam Shapes

[

I 1 Beams - Narrow Top Flange
|4 | Beams - Wide Top Flange
|l Box Beams - Circular Void
|_{ Box Beams - Rectangular Void
|| Tee Beams
I U Beams
|| Steel Beam Shapes
Il Angles
|l Channels
=y Rolled Beam
| Tees
|l LRFD DF Applicability Ranges
| LRFD Substructure Design Settings
|| Timber Beam Shapes
| Rectangular

4 |4 Vehicles

h

[N

AASHTOWare Bridge Design and Rating

Mominal depth: | 40.0000
Rolled beam type

| Library | Units | Name | Description |‘\"ear |
Standard | US W Adx335 W 44x335 Imported from AISC Tables (1994) 1904
Standard | US W A4y 290 W 44x290 Imported from AISC Tables (1994) 1504
Standard | US W ddx262 W 44x262 Imported from AISC Tables (1994) 1904
Standard | US W A4x230 W 44x230 Imported from AISC Tables (1994) 1904
Standard | US W A40x593 W 40x593 Imported from AISC Tables (1994) 1904
Standard | US W A0x503 W 40x503 Imported from AISC Tables (1994) 1504
Standard | US W A0x431 W 40x431 Imported from AISC Tables (1994) 1904
Standard | US W ADx3T2 W 40x372 Imported from AISC Tables (1994) 1904
Standard | US WADx321 W 40x321 Imported from AISC Tables (1994) 1904
Standard | US W A0x297 W 40x297 Imported from AISC Tables (1994) 1904
Steel Beam Shapes: W 40x593 X
Store units as Library
MName:
® US @ Standard
Description:
sl
Year: 9
All dimensions are in mches
Area: 74,000 in*2
Ki: Nominal load: | 593000 | Ib/ft
] 22300 k| 44375 -
g M A [ 30400.000 | in*4
< ,__TI:‘
| ly: 5 in*4
| pa's in"3
d: | 42,9900 I . Zy: 48 in*3

Br

AASHTOWare
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Example of the Library - Modernized

@ L[ & H ~ | usrary
LIBRARY
- e
: L

MNew Copy& Open
Paste

Schematic

Manage
[y
11 Nail
|l Corrugated Metal Panel
4 |_|Factors
IILFD
|| LRFD
|| LRFR
4 |_| Materials
|l Concrete
|| Prestress Bar
|| Prestress Strand
|l Reinforcing Steel
|1 Soil
| Structural Steel
| Timber
|l Wearing Surface
| Weld
|| Prestress Beam Shapes

[

| | Beams - Narrow Top Flange
| | Beams - Wide Top Flange
|l Box Beams - Circular Void
| Box Beams - Rectangular Void
|| Tee Beams
| U Beams
|_i Steel Beam Shapes
| Angles
|l Channels
{yRolled Beam
|| Tees
I_{ LRFD DF Applicability Ranges
| LRFD Substructure Design Settings
4 | _JTimber Beam Shapes

h

%]

Close

AASHTOWare Bridge Design and Rating

| Library | Units | Name
Standard | US W 44x335
Standard | US W 44x290
Standard | US W 4dw262
Standard | US W 44x230
Standard | US W 40x593
Standard | US W 40x503
Standard | US W 40x431
Standard | US W 40x372
Standard | US W 40x321
Standard | US W 40x297
x
Name: 4
Description: | W 40x5383 Imported from AISC Tables
Year: 4
All dimensions are in mohes
k1:
(3 92 k| 4
- T
1 |
% 4' %
di 42 I tw: [0S
X

Steel Beam Shapes: W 40x321

MName: N 40x32
Description: | W 40x32 om AISC
Year: 1994
All dimensions are in mohes
k1:
th| 1.7700 Y! |l
1 |
% 4 %
di fré— o
¥ o —

Area:

Nominal load:

b
by: 25
Zx: 2758

Zy: 48
Nominal depth: | 40.0000
Rolled beam type

in*2
Ib/ft
in*4
in*4
in*3

in*3

St

Area: o4

Nominal load:

I 25

Iy

Ix: 14

Zy: 23

Nominal depth: | 40
Rolled beam type
® W shape

Br
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« Example — Structure Definition

M Girder System Superstructure Definition EI @
Definition  Analysis  Specs  Engine
Mame: | Simple Span Stuchure ‘ O Frame Stucture
. Simplified Definition I
Description: Deck type: e g aCy
Cong--+~
B Girder system superstructure definition — O *
Definition | Analysis | Specs | Engine
Diefault Units: | 15 Customary « | Enter Span Lengths Iy p 9
Along the Reference For PS only
Nurber of spans: |1 = Line: Average humidity: N
7 = - Length I:I MName: | Simple Span Structure 0 Frame structure
Murnber of girders: = (it} 4 o - . -
: — Description: simplified definition
Member Alt. Types Deck ty
Steel =c pe
[IFss Concrete v
ric
[0 Timber For PS only
I ] AR £ ) e Tl Default units: | US Customary L] Enter span lengths along Average humnidity:
Heorizontal curvature Distance from PC to first support line: it = the reference line: o
Superstructure Alignment Number of spans: 1w Length :
Start tangent length: f Span f-?
e Radius: it MNumber of girders: 4 : () Member alt. types
Tangent, curved, tangent adis: 1 161.00
o Left : Steel
Tangent, curved Direction:
Curved, tangent End tangent length: ft D P/S
Distance from last support line to PT it D R/C
Desigh speed miph D Timber
Superelevation z
I: Horizontal curvature along reference line
[ Horizontal Curvature Distance from PC to first support line:
Superstructure alignment Start tangent length:
Modernized ——) S - ’
: - n Direction: | Left
End tangent length: ft
Distance from last support line to PT: ft
Same appearance and functionality e e "
Superelevation: %
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« Example — Structure Definition

M Girder System Superstructure Definition

Definition  Analysis  Specs  Engine

Structural Slab Thickness
Congider structural zlab thickness for rating

Consider structural zlab thicknezs for design

Wearing Surface
Consider wearing surface for rating

Consider wearing zurface for design

[ Consider striped lanes for rating

Default Analysis Type:
Longitudinal Loading

Vehicle increment:

],

Transverse Loading

e,
],

3D Analysiz Control Options

Wehicle increment in lane:

Lane increment:

LFD: Madel not-camposite regions as non-composite
[]LRFD: Maodel non-compozite regions as non-composite

[]LRFR: Model non-compozite regions as nonr-composite

Line Girder ~

MHurnber of shell elements
(®) |n the deck between girders

(—=Legacy

() Ik the web between flanges

Faster
Less accurate

Slower
Mare accurate

M9 8 7 6 5 4 3 21

Target aspect ratio for shell elements

Faster
Less accurate

Slower
Mare accurate

10 15 20 25 30 35 40

30 Bracing Member End Connection Analysis
(®) Calculated factored member force effects
() Masirum of average [stress + strength] and 75

Bracing Member LRFR Factors
Condition Factor: | Good or Satisfactary

[ Field measured section properties

Modernized ——>

Same appearance and functionality

10"

B Girder system superstructure definition — O

Definition | Analysis | Specs Engine

Structural slab thickness Mumber of shell elements

Consider structural slak thickness for rating ®) In the deck between girders

Consider structural slab thickness for design _ In the web between flanges
Faster

less accurate

Slower

Wearing surface more accurate

Consider wearing surface for rating \ \ \ \ \ \ \ \ |

Consider wearing surface for design Target aspect ratic for shell elements
Faster

less accurate

Slower

["] Consider striped lanes for rating more accurate

Default analysis type: | Line Girder L") ! ! : ' ! ' '

Longitudinal loading 3D bracing member end connection analysis

1.000 ft ®) Calculated factored member force effects

Vehicle increment:

B _) Maximum of average (stress + strength) and 75% resistance
Transverse loading

2.000 ft
4,000 ft

Vehicle increment in lane: Bracing member LRFR factors

Lane incrament: Condition factor: | Good or Satisfactory v

. . Field measured section properties
3D analysis control options 0 Prop

LFD: Model nen-compasite regions as non-composite
[ ] LRFD: Model non-com posite regions as non-compaosite

["] LRFR: Model nan-compaosite regions as non-composite

AASHTOWare

Bridge

"/ |
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Analysis Module Development

O

Based on the pattern established for the P/S Design Tool
released with 6.8.0

Initial development focused on implementing LRFR and
spec-checking (LRFD) for P/S | multi-girder systems

Currently work has progressed to include reinforced
concrete and steel multi-girder systems, concrete multi-
celled boxes and substructures
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127”7

Timeline:

Phase 1 — Modernize the analytical modules

» Release June 2018 (includes Legacy
maintenance release)

Phase 2 — Modernize the user interface and the rest of
the system

» Release June 2019 (includes last Legacy
maintenance release)

Phase 3 — Implement selected user-requested
enhancements

» Release June 2020
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Timeline:

 Phase 1 — Modernize the analytical modules
» Release June 2018 (version 6.8.3)
» Includes Legacy maintenance release
» Existing user interface with the modernized
analysis engine
» Both the modernized engine and the legacy
engine will be available for use

(At this point, since no enhancements have been implemented, the
analysis results of the modernized engine should (closely) match the
legacy engingganalysis results)

13/
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Timeline:

 Phase 2 — Modernize the user interface and the rest of
the system
» Release June 2019
» Includes last Legacy maintenance release 6.8.4

» The modernized user interface and the
modernized engine — I.e. the fully modernized
system —version 7.0

147
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Timeline:

 Phase 3 — Implement selected user-requested
enhancements

» Release June 2020 (version 7.1)

» The fully modernized system with selected user-
requested enhancements

15~
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Software Design

Architecture Workshop conducted March 2014 -
architecture design initiated

« ldentified experiments for evaluation options
« Data Access
«  Pure ADO.Net
« ADO.Net - Strongly Typed
«  Entity Framework
 Payload Serialization (Bridge Objects, Library Objects, etc.)
« RESTful Web Services
 User Interface
-  WPF/MVVM
3 Party User Controls

16~
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Software Design

« Completed an architecture design to satisfy those
requirements.

« Prepared conceptual mockups of the new user interface

« Continued the software design of the analysis engine
based on the P/S Design Tool engine design

127”
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Software Design - Architecture

Client-Server with Local Database Service Oriented Architecture

187"
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Software Design - Architecture

Proposed Architecture can be enhanced to support server
side analysis

. . Analysis Engine Servers
Client Workstations

19"
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Software Design - Architecture

Architecture — Layered Views

i ul Analytical Tools

il Domain Layer (API) System
s Tools

Payload Layer _
Rich Client Security

Repository Layer

>SS Data Access Layer

Local SQLDATA

20"
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Software Design - Architecture

Architecture — Layered Views

i ul Analytical Tools
7
. s
Modernized e
e System
System pd Domain Layer (API) Tools
7
Ve
Payload Layer Security
Rich Client
- Service Access Layer
Local HTTP(S)
Local HTTP(S) or Internet (JSON)
or Internet (JSON)
/,/’// Service Layer
- - (Web Service / Web API)
Payload Layer System
Web Service Tools
~_ Repository Layer Security

Local SQLDATA N

Data Access Layer

Bridge Database

Local SQLDATA

Bridge Database

Br

AASHTOWare
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In conclusion...

Improve efficiency for more than 500 consultants
and 40 agencies.

‘It’s all about the data!” | icensing agencies
have an enormous investment in their bridge
data. The data and your investment will be
preserved.

227



Thank you

23~



