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AASHTOWare Bridge Management

 Pontis 5.2 is funded by a voluntary participation
from more than 20 state DOTs, under DOT
guidance and expertise

* Tools that are easier to use and understand
— Planning
— Deterioration
— Risk
— Multi-objective analysis
— Lifecycle costs

— Project models

— Dashboards

— Corridor planning
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Basic Approach of 5.2

e Utilize extensive research and lessons learned
over past 20 years

e Continue to evaluate best approach and layout
 Give Task Force recommendations
e TRT Expert Panel of State Representatives

e Develop the trunk of 5.2 and outward
functionality at each level

e Multiple Phased implementation
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5.2 Development Phases

e Phased releases

— Version 5.2.1 - In Final Stages

o Utility Functions, Multi-Objective Analysis Engine, New
Filters/Layouts, Mapping, Bridge Analysis Groups, New
AASHTO Elements.

— Version 5.2.2

* Implementation of new deterioration models, preservation
actions, and project analysis

— Version 5.2.3

e |Integrated project and program planning
e Advanced administrative features
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What’s in a Number and a Name?

Pontis 4.5 BrM 5.2.1
Pontis 5.1.0.3 BrM 5.2.2

Pontis 5.1.2
Pontis 5.1.3

BrM 5.2.3
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What’s in a Number/Name?

* Pontis Version 4.5
— C++ based
— Standalone or Client/Server Windows Application
— CoRe Elements
— Management and Inspection software

* Pontis Version 5.1.03
— Microsoft .NET
— Standalone (.NET) or Enterprise Web Based Application
— CoRe Elements
— Only Inspection software
— Can share common database with 4.5 for managemse
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What’s in a Number?

 Pontis Version5.1.2/5.1.3
— Microsoft .NET
— Standalone (.NET) or Enterprise Web Based Application
— NBEs/BMEs
— Only Inspection software
— Management depends on 5.2

e BrM Version 5.2
— Microsoft .NET
— Standalone (.NET) or Enterprise Web Based Application
— NBEs/BMEs

— Advanced Bridge Management Software
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5.2 Architecture

e 5.2 utilizes a flexible web-based architecture
— Microsoft .NET application
— Microsoft SQL or Oracle database support
— Accessible anywhere/anytime via web-browser

 New technology/capabilities:
— XML for transferring bridge data
— Google Maps for GIS/Mapping
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Why are we doing 5.27

Many lessons learned from 4.X and previous
versions

New technology allows flexible web-based
approach for better features, access, and
support

Inclusion of new AASHTO Elements including
protective systems, defects

Opening up the black box providing full
transparency of why values are obtained

Br
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Improved Decision Making Tools

Better Tradeoff Analysis

New functionality:

e Balance multiple objectives
e More control of results

e More transparency

'

Eventual added consideration:
Risk and ¢ Risk
vulnerability e Time-sensitive deterioration

¢ |Indirect cost

Better fit for agency workflow and business processes
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Key Parts of Pontis/BrM 5.2

e What do | have?
e What Conditionisitin?

Bridge
__Inventory |
Bridge

Br
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Key Parts of Pontis/BrM 5.2

e \What Risks Do | have?

3ridge
Inventory
Risk
3ridge

Br
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Key Parts of Pontis/BrM 5.2

e What are my identified needs?

Bridge

Inventory Identified Work
Bridge

Conditions

Br
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Key Parts of Pontis/BrM 5.2

e \What are the benefits of the work candidates?
Inventory Identified Work
Conditions
Library of
“ Actions with
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Key Parts of Pontis/BrM 5.2

e How do | compare benefits of very different

actions? " Agency Goals

Bridge Condition /

Inventory LRy bgel | Mobility / Risk |
Candidat
ancieates Multi-Objective

Bridge

Conditions

Analisis i Ut“iti

Library of

Actions with
Benefits/Costs

Br
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Key Parts of Pontis/BrM 5.2

 \What actions should | possibly take?

Bridge Condition /
Inventory Identified Work Mobility / Risk

Candidates
Multi-Objective
Analysis / Utility
Functions

Bridge
Conditions

Library of
Actions with

Benefits/Costs Computer

AASHTOWare Bridge Management

www AASHTOWareBridge.com

Br



Key Parts of Pontis/BrM 5.2

 What are the benefits of preservation actions?

gency Goals
Preservation / \
Bridge
Inventory Identified Work Condition /
Candidates

B:fge Multi-Objective

Conditions Library of Analysis / Utility
Actions with Functions
Benefits/Costs Computer

Recommended
Actions
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Key Parts of Pontis/BrM 5.2
e What is the effect of future time and

deterioration? " Agency Goals

Preservation /
Deterioration
Inventory Identified Work Condition / H
Mobility / Risk
Multi-Objective

Library of Analysis / Utility
Actions with Functions

“ Benefits/Costs Computer
Recommended

Actions

Bridge

Conditions
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Key Parts of Pontis/BrM 5.2

e Grouping/comparing needs across bridges
into projects and programs

et
i Model
Inventory [dentified Work Resscacycle Cost OCEIS
Candidates

Conditions : Multi-Objective Program
Library of

Analysis / Utility

Actions with Functions

Benefits/Costs

Computer
Recommended

Actions .
Br
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Release Version 5.2.1

Role up Sub-Phases

I-A (Bridge Analysis Groups)
I-B (Risk Assessments — added to 5.1.3)
I-C (Multi-Objective Analysis)

Select Additions:

— Google Maps, New AASHTO Elements, Performance

Enhancements
New documentation
Alpha/Beta Testing
Installation Package
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BrM 5.2.1

e Main Questions Answered:

— What is the utility value of an action being
proposed on the bridge?

e Evaluates user identified actions against library of
benefits

e Utilizes multi-objective analysis framework to define
value

— What actions might be taken to achieve the
greatest value?

o Utilizes library of all possible actions and default costs
to determine potential benefits of each
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Implementing Utility Functions

 Create a multi-objective framework that can be
used to show the value (utility) of an action for a
bridge
e Utility will also be shown for each sub-area
— Mobility
— Condition
— Risk
— Life Cycle Cost (5.2.2 / deterioration models needed)
e Work candidates are evaluated for how they

contribute to mobility, lifecycle cost, condition and
risk weightings
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Multi-Objective Analysis Framework

e The model will score each work candidate
identified.

Work Candidate to

: Single- Amalga- Multiple-
Hazard Pehr;‘f:arrsr:-larr;ca Fﬁﬁﬂ'.ﬂ?. = Criterion mation Criterion
Utility Function Utility
Cost
Cost value function
{0-100)

Mahbility

>

Likelihood of quake

> IS Consequences

Seour risk
assessment
(e.g. 0-9)

Seismic risk
assessment
(e.g. 0-9)

Fatigue risk

Likelihood of collision

Consequences

Likelihood of fracture
——— | Fracture ent
Consequences (e.g. 0-0)

raffic impact risk
assessment
(e.g. 0-9)

Other risk

Likelihood of fload
Consequences

Likelihood of event nt
T
Consequences {e.g. 0-0)

Adverse likelihood

Adverse consequences

Likelihood of crash

Injuries or deaths

Mobility Y
value function
)

Condition
value function
{0-100)

Seour risk
value function
{0-100)

Seisrmic risk
value function
{0-100)

Fatigue risk
value function
{0-100)

raffic impact risk
value function
(0-100)
Other risk
» value function
{0-100)
Deterioration risk
. value function
{0-100)

Crash risk
value function
{0-100)

Relative
Weights

A

/ Structure
\ Weights /

Utility funetion
(0-100)




Full Transparency for Utility Values

Welcome: AASHTOWARE
Bridge Managemenf]

Database: BrM_Demc

Menu
5

5 Utility Value

= Condition Value

spectio S 0 Analysis

Help 7 Account LogOut

Base Condition Value: 47.29 Scaled Value: 47.29 x Weight: 31.00 = Adjusted Condition Value: 1465.99

Condition Item
Deck
Superstructure
Substructure
Culverts

Element ratings

Base Value Scaled Value
4 42

6 81

7 a1

2274 2274

Weight Adjusted Value
10.00 420.00

1.00 8100

100 91.00

1.00

100 2274

= Risk Value Base Risk Value: 55.90 Scaled Value: 55.90 x Weight: 22.00 = Adjusted Risk Value: 1229.80
Risk Item Base Value Scaled Value Weight Adjusted Value

Scour ] 58 100 58.00

Accident 20.00 53.81 1.00 53.81

= Mobility Value

Base Mobility Value: 34.2 Scaled Value: 34.2 x Weight: 22.00 = Adjusted Mobility Value: 752.40

Mobility ltem

Percent of truck detoured,

Base Value Scaled Value

10 3420

Weight Adjusted Value

100 3420

= LifeCycle Value

Base LifeCycle Value: NfA Scaled Value: NJA x Weight: 25.00 = Adjusted LifeCycle Value: N/A

LifeCycle Iltem

No records to display.

Base Value Scaled Value

Weight Adjusted Value
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Utility Functions

Functionality:

Add/Define new criterion

«Set weight & define scale

...............

Click and plot points on the graph to adjust

*Edit/Add values to the table
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Utility Function

By incorporating utility
functions, BrM is able
to combine elements
of Risk, Lifecycle
Cost, Condition,
Mobility, and other
agency defined criteria
to calculate the utility
or value of a particular
bridge.

Br
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Actions

e Default Actions
supplied by TRT

e Apply element
costs to actions

e Attach actions

to benefit groups

Br Br%

m
{
Z

Element Sp

e
o
%
@

Definitions.

v Actions
¥ Action Defs

Cost Index

Formulas

Checked Out

o s e = e
=} 5
2 fo 1

3

+Renumber Brke
=l Logging

=] Navigation & Field

~— Action D\
|’ 26] Channel Regrde Channel [%,] Channel Regrade Channe! Under Bri |%F,] -1 il
|’ 27| Channel.Remove Debris  [%F,] Channel-Remove Debris bEE] T
|} 28| Channel-Repair Washout: 4] Channel-Repair Washouts / Eresion  |*F,] -1 1
|} 29| Deck-Install Protection Sy |*,] Deck-Instal Protection System hEIE] g
|} 30| Dek-Peh spis->Dek-Repri (%] Deck-Patch spalis-=Deck-Repair (o |*F] -1 m
|’ 31| Deck-Place Cverlay “,) Deck-Flace Overlay bEE] T
|’ 32| Deck-Rehab 4] Deck-Rehab o] 1 i

Key Name Description Notes Sort Order
‘ 83 LF +] Add
Benefit Group

Selected Benefit: | 1 - Deck Rehab :

) Metric @ English|

1D Element Name Cost Per Unit Unit
12 Concrete Deck § 7432 sqft
38 Concrete Slab § 74.32 sqft

Welcome: AASHTOWARE|
Bridge Management]
Database: BrM_Demol
Help ? "Account 'LogOut

AASHTOWare Bridge Management

www. AASHTOWareBridge.com



Benefit Groups

Weicome: AASHT!

Database: BrM_Dem:
Help ? Account LogOut

— Benefit Groups

B2 v o - , e Create Benefit Groups
Benefit Group Name Description Action Defs
g | o cnee e Gl (e which define what effects
¢ Elements Bridge rail repair Repairs done to the bridge rail Bridge Rail-Rehab,Bridge Rail-Repair | Delete
¢ Assessment Approach Slab repair Repairs to the approach slab Approach Slab-Repair [ Detete a n a Ct i O ] h a S O ] a give ]

Q Benefit Groups

' Actions

| Deck Rehab Elements b r i d g e

é

Add new record

Element Name Origin State Ccs§1 cs2 CS3 Cs4 L4 B e n efi t G ro u p S Ca n

Cost Index

Formulas v Element: (38) Concrete Slab

s be comprised of fields
(38) Concrete Slab cs4 100% 4
v Element: (12) Concrete Deck I 1 k
[12) Concrete Deck cs3 100% eleme ntS’ Or rISKS.
¢ Renumber B (12) Concrete Deck cs4 100%

=| Logging

=| Navigation & Field

[~ Deck Rehab Field:

n Add new record

< | 11
: 1]

Table Name Column Name New Value Increment

inspevnt dkrating 8 Edit Del

g

[~ Deck Rehab Risks

Add new record
Assessment Name New Value Increment

Accident -5 Edit Delele
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Individual Bridge Analysis

ﬁ ‘Work Candidates

- Name: Western Canal Bridge Facility Carried (007): JESSE OWENS PKWY Feature Intersected (006A): WESTERN CANAL [ P rovi d e S a S n a p S h Ot

s Bridge Analysis

- Description W No images available. Zoomin o
: ilepoint: i ]
oL o Roue: om0 o of all work candidates
¥ Needs List Func: 17 Urban Collector Area: 02E - Paul Goldsmith

Owner: City/Municipal Hwy A Resp: CityMunicipal Hwy Ag H 8

E— SR, peats o, sealee and an detailed view of
Scour: 6 Calcs not made
B h h work candidat
Operating: 1 LF Load Factor Inventory: 1 LF Load Factor OW e a C WO r Ca n I a e
Geometry: 9 Above Desirable Crit Approach: 8 Equal Desirable Crit .
e SEauoeie affects a selected bridge

~ Conditi

Deck: 4 Poor Superstr: 6 Safisfactory . . .
o 70 * Detailed view includes
Structure: 8 Protected Deck Index: 50 Recent Completed Work Year Cost (k)

Superstr 4, 4 Substr Index: Eo“::;r;ﬂ-yr‘tomplated work found. a I I re I a te d u ti I ity Va I ue
IC“'"_" Structure HI: 42.1 i y
index: Built: 1988 Reconstr: -4

- Length: 42001 ft Width: 72001 4 d ] H
e S ' Information and criterion
Lifecycle: Mobility: 342

’7 Rating: 97.5 SDIFO: Not Deficient

‘Work Candidates Existing for the Selected Bridge

‘Work Candidate Utility ~ Utility Change Benefit/ Cost ($k)  Cost ($k) / Benefit
Do Nothing 45.98

04 0758-NIMO-091313-E2ABCODASE - Approach Slab-Repair ~ 46.38 04 §10,00000 0.04 $25
A-DOT001-057F6A47-0000006A - Bridge Rail-Repair 46.67 0.69 §50,00000 0.0138 $72.4638
A-DOT001-057F6A47-0000006D - Deck-Rehab 64.54 1856 $100,000.00 0.1856 $5.3879
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Reverse Calculations

& Work Candidates
v Bridge Analysis

v Reverse
Calculation

¥ Needs List

i’i -

- Name: Western Canal Bridge Facility Carried (007): JESSE OWENS PKWY Feature Intersected (006A): WESTERN CANAL ) Metric @ Englis!
Description Bridge Level = No images available. Zoomin
Route: 00000 Milepoint: mi
District: District 2 County: Maricopa
Func: 17 Urban Collector Area; 02E - Paul Goldsmith
Owner: City/Municipal Hwy Agenc Resp: CityMunicipal Hwy Agenc
Material: 5 Prestressed Concrete Design: 05 Multiple Box Beam
Scour: 6 Calcs not made
[ Mability - Safety
Operating: 1 LF Load Factor Inventory: 1 LF Load Factor
Geometry: 9 Above Desirable Crit Approach: & Equal Desirable Crit
Waterway: 8 Equal Desirable
Conditions
Deck: 4 Poor Superstr: 6 Satisfactory
Substr: 7 Good Culvert: N N/A (NBI)
Structure: & Protected Deck Index: 50 Recent Completed Work Year Cost (8k)
Superstr
b 4444 Substr Index: No recently completed work found.
[~ History -
Culvert Structure HI: 42.1 oy
Index: Built: 1988 Reconsir: -4
Current Scaled Performance Length: 42.001 ft width: 720011
=5 P Span: 42001
Condition: ~ 47.29 Risk: 559
Lifecycle: Mobility: 342
Sufficiency
Rating: 975 SDIFO: Not Deficient

All Available Work Candidates
Work Candidate

Base Utility

Approach Slab-Repair 45.98
Bridge Rail-Rehab 45.98
Bridge Rail-Repair 45.98
Deck-Rehab 45.98

Utility Utility Change
4638 04

46.67 0.69
46.67 0.69
6454 18.56

Estimated Cost
$1,114.84

$45,720.00

$45,720.00

§148,644.35

0.3588
0.0151
00151
0.1249

Benefit / Cost (3k)

Cost (Sk) / Benefit
$2.7871

$66.2600

$66.2609

$8.0089

* Provides a benefit/cost
and cost/benefit ratio

for all agency defined
actions as if they were
applied to a bridge

e Ranks all available actions
by a decreasing benefit/cost
ratio, providing
recommendations on what
action should be applied to
a bridge
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Updated Manage Layouts

e Controls the look of the grid(i.e. columns displayed)

 Ability to apply a layout to a filter

—— e Dynamic tables
= = E and columns

 Easyto use Ul
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Updated Filters

- Welcome: AASHTOWARE

Bnd ) Bridge Management
Br - yl Databaze: BrM_Demo|

Help 7 'Account 'LogOut

Eait Fiers:

The filtering
capabilities have been [ummu)=~-==mEEEEmrr B e

CO m p I ete |y red eS i g n ed ¢ Edil Fiter Context: inspection [v] [Fab: brege E‘%é,

Add To Filter Clear Filter Delete Selected

¢ EditsaL

with ease of use Iin o

bridge.owner bridge.district
. Unknown (P) - Unknown (P) - Unknown -
Hot Applicable (P) = Not Applicable (P) = Not Applicable =
mind. Users can now SEmT | i
" = Alleghan: County Hwy Agenc District 2
(WQJ%UTIS’E Tmnnﬁmvgsﬁi!; st'; Agency = District 3 E
- - Carbon City/Municipal Hwy Agenc District 4
define filters through a B
(11)GLENN 12 Local PkiFrstReserv District 6
= (04)HUMBOLDT 21 Other State Agencies District 7
- - - Clacier 25 Other Local Agencies District 8
- . Charles City 26 Private(nonRailroad) District 3
SI I I l p e po I n an C IC (53)LOS ANGELES 27 Railroad District 10
g (41)MADERA 31 State Toll Authority District 11
(10)MENDOCINO 32 Local Toll Autherity District 12
Liberty i 60 Other Fed Agencies i District 13 8
p ro C e S S ATHEVADA 4 Indian Trihal Gk Pietrict 11
.
[ pelete From Filter? | Delete From Filter? [ Delete From Filter?

Sove e /o[
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li
g
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g

o
o
g
Z

[ 10
H
:
‘|
z g
3

=] Remove

J

=/ Mapping
¥ els

BrM now has the

o m oo o & &
4 5 =
14111
sPEPZlcPE) g
13
5'% |

»

N Ao Iim_Salel\ite
AN Cave Creek To
< > North Gateway ]

Wittmani L
- ittmann Village
esert View
. Aranwhiad llage
i surprise il aradise
Aiird 1 Fountain
“ Sun City Valley Village Hills
+
€] Glendale
el Scottsdale
0] Avondale Phygpix A
pache
5 Mesa Junetion
BBeye s aveen §
g Gilbert Gold Canyon

EstrellaMountain  *19¢

= Regional Park . Chandler
w ' Queen Creek
N sun Lak
% San Tan
X Valley @
%
Cog J|r‘ 3 Google, INEGI - Terms of Use Reportamap ermor
Update Count: 0

GEOGRAPHIC INFORMATION SYSTEM OF SELECTED BRIDGES

7402 South Jesse Owens Parkway, Phoenix, Arizona

Address is approximate

ability to view bridge
locations based on
their longitude and
latitude settings.
Locations can be
changed through a
drag and drop

interface.
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Bridge Analysis Groups

Create agency

defined, custom
grouping of ‘like’ [iss=t L

bridges (e.g.
district, region,

county, material, [

etc.)

Automatically
create bridge
analysis groups
using a ‘wizard’
that uses pre-

defined criteria.

. Creme St

¥ Bridge Analysis
Gaoup Detale

Reaawgs

1 tayoar: Bringe Ansiysis Group 7]

Tl el ol

|z
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Bridge Management Contact Info:

Feel free to contact us or visit our website for more
iInformation: Bridci)l i e, ...

Support line: 1-877-913-1550

Support email: brm@bentley.com

@
Welcome | e e
. . . . The AASHTOWare ™ Bridge Management software BrM (formerly Pontis) was first developed under an NCHRP T
We b S I te h tt / / a a S h tOW a r e b r I d e C O m project sponsored by the FHWA in the early 1990's and soon thereafter was transferred to AASHTO for further
. . ] development, maintenance and support. For over 20 years BrM has seen dramatic improvements due ta technolagical Soadio:

changes, product innovations, and, most importantly, direct user feedback. As a key productin the AASHTOWare e
software suite, BrM continues to be widely used as the primary bridge management software by transportation agencies
across the U.S., and internationally. Recent Posts
AASHTOWare's efforts are headed by a Task Force comprised of State bridge engineering and information technology
professionals. This Task Force manages the product and the contractor's effarts on behalf of AASHTO and the user Hne
community in order to ensure development, maintenance, and support of the software meets the needs and e
requirements of current bridge ovmers in State and local agencies, governmental organizations such as the FHWA, and
private consultants, Product Update
The latest official release of BrMiis 5.1.3. This version was accepted by the TAG and approved by the Task Force for Element Migrator Webinar
release in April 2013. Agencies wishing to install and use 5.1.3 should contact the Contractor directly to request the N et Corrotom
software (email o phone call will suffice). The contractor is currently developing the next generation of AASHTOWare
Bridge Management software (version 5.2), sponsored by a national project solicitation. This next generation of BrM is

“vected lo be released soon Archives
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