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Presentation Overview

» FHWA Turner-Fairbank Highway Research Center.

» Importance of data collection, analysis, and sharing.
> FHWA InfoHighway™ web portal.m

» InfoBridge.
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Office of Infrastructure R&D - Programs

» Asset Management, Preservation, and Maintenance. F = i ey e

» Building Information Modeling (BIM) for Highway
Infrastructure.

» Construction and Project Management.

v

Long-Term Infrastructure Performance.
> Long-Term Bridge Performance.
> Long-Term Pavement Performance.

Ultra-High Performance Concrete (UHPC).
Additive Manufacturing.
Resilience.

Sustainability.

vV v v vY

Forensic Analysis.

Q | |
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Office of Infrastructure R&D - Laboratories

» Aggregate and Petrographic. i

» Asphalt Binder and Mixtures. \ /;}“ 1 , ﬁ#m

» Chemistry. - S, L _i____f...,??,.,;

» Coatings and Corrosion.

» Concrete.

» Geotechnical.

» Hydraulics.

» Non-Destructive .

» Pavement Testing Facility. il

» Structures. Source: FHWA




Importance of Sharing Data

» Are research data required to be shared?

» |s data collection expensive?

» Are similar data being collected over and over?

» Would sharing data in the right format reduce duplication of efforts?
» |s it easy to share data?

» Should we be selective in determining what data to share”?




OPEN Government Data Act

S.760 - Open, Public, Electronic, and Necessary Government Data Act
115th Congress (2017-2018)®)

This bill requires open government data assets made available by federal agencies to be
published as machine-readable data:

1. In an open format that does not impede use or reuse and that has standards maintained by
a standards organization; and

2. Under open licenses with a legal guarantee that the data be available at no cost to the
public with no restrictions on copying, publishing, distributing, transmitting, citing, or

dapting.
adapting CONGRESS.GOV

Source: Congress.gov.©®
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https://infohighway.fhwa.dot.gov/ "

FHWA
'ﬂ InfoHighway

LTPP »
InfoOPave

LTBP

InfoBridge

AT

= FHWA =
AN InfoMaterials

Help ¥

FHWA

N InfoTechnology

Enables easy access and analysis of the Long-Term
Pavement Performance (LTPP) program data through a
variety of data selection, visualization, and exploration
tools. Additional data collected by other programs are
available.

R .
U.S. Department of Transportation Tu rn e r- Fq I rb G n k

Federal Hig! YA

Facilitates efficient and quick access to bridge
performance-related data and information on more than
600,000 bridges.

Provides access, visualization, and synthesizing of
FHWA's infrastructure research and materials testing
data.

Disseminates technical knowledge on Non-Destructive
Evaluation (NDE) technologies for the assessment of
highway infrastructure systems and components.

Source: FHWA.(")
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https://infobridge fhwa.dot.gov'

FHWA Help ¥
'ﬂ InfoHighway

LTBP

InfoBridge

LTPP »
InfoOPave

— FHWA

AN InfoMaterials u InfoTechnology

AT

Facilitates efficient and quick access to bridge
performance-related data and information on more than
600,000 bridges.

Enables easy access and analysis of the Long-Term
Pavement Performance (LTPP) program data through a
variety of data selection, visualization, and exploration
tools. Additional data collected by other programs are
available.

Provides access, visualization, and synthesizing of Disseminates technical knowledge on Mon-Destructive
FHWA's infrastructure research and materials testing Evaluation (NDE) technologies for the assessment of
data.

highway infrastructure systems and components.

Source: FHWA.(")
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https://infobridge.fhwa.dot.gov/

(] [ [  hitpsy/infobridge fhwa.dot.gov A i) ] HH) v= % 9

U.S. Department of Transportation About Programs Resources Briefing Room Contact Search FHWA
-

™’ Federal Highway Administration

L ] - L4

LTBP Customer Support | Help ¥ | FHWA InfoHighway ¥

dllinfoBridgeé
m DATA  ANALYTICS TOOLS LIERARY

InfoTech nology

Privacy Policy | Freedom of Information Act (FOIA) | Accessibility | WWeb Policies & Nofices | Mo Fear Act | Report Wasie. Fraud and Abuse
Q U.5. DOT Home | USA gov | YWhiteHouse gov
US.Department of ransportation Federal Highway Administration | 1200 Mew Jersey Avenue, SE | Washington, DC 20590 | 202-366-4000

Federal Highway Administration Turner-Fairbank Highway Research Center | 6300 Georgetown Pike | McLean, VA 22101

Source: FHWA.4
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m LTBP

InfoBridge : Data

HOME [EUIEAEN AMWALYTICS TOOLS LIBRARY

© 2022 NBI Data

Bndge Selection and Data Presentation

., Show Bridges = 620,669 of 620,669 bridges

‘= Advanced Find

Customer Support | Help ¥

(I Map Find | [E

Chart Find

| FHWA InfoHighway ¥

About

> Clear — “Find" Options

2020 NBI Data
All Data Selected Bridges || Map H Performance History H Performance Forecast ‘
Selected Bridges = Table Options
e g e ]
NBI ‘ E@‘ 1 - State Name = |8 - Structure Number 22 - Owner Agency 3 - County Name 4 - Place Code City (InfoBridge Place Code-Name) 27 - Year Buill‘ 29 - Average Daily Traffic 43A - Main Span Material 43B - Main Span Design 45 - Number of Spans in Main Uril| 49
] State Name (1) == == == =
- Eea‘}”:sﬁ'::‘;'“m”a“““y @ 1-Alabama 018444 County Highway A 005 - Barbour Co 0 0-No Place Code 2001 Steel Culvert 3
0 O:.rr::r;gencl 22) [E 1-Alabama 018429 County Highway A 001 - Autauga Cg 0 46600 - Marbury CDP 2001 10 Concrete Channel Beam 2
[ NHS (104) [E 1-Alabama 018437 County Highway A 099 - Monroe Col 0 0-No Place Code 2000 100 WWood or Timber Stringer/Multi-beam or C 2
o Eridge Condition (@ 1-Alabama 018435 County Highway A& 015 - Calhoun Ct 56472 0 - No Place Code 2002 42 Concrete Culvert 3
g :l:::es‘::: Material (434) [E 1 -Alabama 018434 County Highway & 015 - Calhoun Cc 38272 01180 - Alexandria CDP 2002 602 Concrete Culvert 3
] Main Span Design (43B) & 1-Alabama 018433 County Highway A 117 - Shelby Cou 34024 34024 - Helena city 2001 10,766 Concrete Culvert 2
) Scour Critical Bridges (113) [@ 1-Alabama 018432 County Highway A 065 - Hale Count 0 0-No Place Code 2002 140 Concrete Channel Beam 5
NBE & 1 -Alabama 018431 State Highway Age 119 - Sumter Cou 0 24256 - Epes town 2001 1,340 Prestreszed Concrete StringerMulti-beam or C 1
@ 1-Alabama 018428 County Highway A 039 - Covington ( 0 0-No Place Code 2001 210 Concrete Channel Beam 1
(] Wational Bridge Element Data
& 1 -Alabama 018427 County Highway A 121 - Talladega C 14464 0 - No Place Code 2000 508 Concrete Culvert 4
LTBP [@ 1-Alabama 018425 County Highway & 057 - Fayette Col 25840 0 - No Place Code 1040 20 Steel Truss - Thru 1
[ Non-Destruclive Evaluation (@ 1-Alabama 018425 County Highway & 057 - Fayette Col 25840 0 - No Place Code 1980 30 Steel Stringer/Multi-beam or € 1
[ Design/Construction Data @ 1-Alabama 012176 State Highway Age 083 - Limestone ¢ 2956 02956 - Athens city 2005 16,400 Prestressed Concrete  StringerMulti-beam or C 6
B Erere BT [@ 1-Alabama 018256 County Highway & 005 - Barbour Co 0 0-MNoPlace Code 2005 50 Concrete Channel Beam 2 -
Special Projects - 1 4
View 1-15 of 620,669 Mo Page | 1 of 41,378 » M 15 v
Source: FHWA.®)
10
A
U(S Department of Transportahon Tu rn e r- FG i rbq n k

Federal Hig! YA




Customer Support | Help ¥ | FHWA InfoHighway v

LTBP
mlnfDBridgé‘ : Data

HOME QYR ANALYTICS TOOLS  LIBRARY

Select Data @ Bridge Selection and Data Presentation About

© 2022 MBI Data 'EShuw Bridges 620,669 of 620,669 bridges == Advanced Find  [I7 Map Find |: Chart Find | | > Clear = “Find" Oplions
2020 NBI Data
All Data Advanced Find @
Find Brndges @ A p

MNEI Pleasze type to filter fislds Include

NBI
HEE Highway Agency District (2} - Exclude

] State Name (1) MPO, Political Districts, and Cities County Name (3)

[ Structure Number (8)

[ Features Intersected/Facility
Carried (6A/T)

Type multiple options

Special Projects = Place Code (4)

Timber Bridges Record Type (54)

Add Criteria

] Owner Agency (22) uHPC Route Signing Prefix (SE)
] NHS (104) uws Designated Level of Service (5C) -
[ Bridge Condition -
[ Bridge Age Close
[JJ Main Span Material (43A)
] Main Span Design (43B) =1 1 - rsawaina W IO ULy gAY My STy U UL smuULo - LISITHS Uity cuu UL T UY | e T PO =
iti i -Alabama oun: ig way Al -Hale Coun -NO Flace Code oncrete annel geam
() Scour Critical Bridges (113) @ 1-Alab 018432 County Highway A 065 - Hale Count 0 0-No Place Cod 2002 140 C i Channel B 5
NBE @ 1-Alabama 018431 State Highway Age 118 - Sumter Cou 0 24256 - Epes town 2001 1,340 Prestressed Concrete Stringer/Multi-beam or 1
[@ 1-Alabama 018428 County Highway A 039 - Covington ( 0 0-No Place Code 2001 210 Concrete Channel Beam 1
] Mational Bridge Element Data
[@ 1-Alabama 018427 County Highway A 121 - Talladega C 14464 0 - No Place Code 2000 508 Concrete Culvert 4
LTBP @ 1-Alabama 018426 County Highway A 057 - Fayette Col 25840 0 - No Place Code 1940 20 Steel Truss - Thru 1
[ Non-Destructive Evaluation [@ 1-Alabama 018425 County Highway A 057 - Fayette Col 25840 0 - MNo Place Code 1980 30 Steel stringer/Multi-beam or ¢ 1
i i = - Alabama ate Highway Age - Limestone ¢ - Athens ci , restressed Concrete ringer/Multi-beam or C
() Design/Construction Data E 1-Alab 018176 State Highway Age 083 - Limest 2956 02056 - Ath ty 2005 16,400 Prestressed C t st Multi-b [d [
B B AR @ 1-Alabama 018256 County Highway A 005 - Barbour Co 0 0-MoPlace Code 2005 B0 Concrete Channel Beam 2 -
Special Projects v 1 r
View 1 - 15 of 620,560 M 4 Pagel 1 |of41378 W M 15 v
Source: FHWA.(®
() :
Turner-Fairbank

U.S. Department of Transportation
Federal Hig! YA i




m LTBP

InfoBridge : Data

HOME QEVENE ANALYTICS TOOLS LIBRARY

Select Data Bridge Selection and Data Presentation

¥, Show Bridges = 2,791 of 620,669 bridges %

© 2022 NBI Data
2020 NBI Data

All Data

Find Bridges ©)
NBI
State Name (1) 1

] Structure Number (8)

[[] Features Intersected/Facility
Carried (6A/T)

] Owner Agency (22)

Find Bridges Criteria

State Name:
Arizona

Advanced Find Criteria

NBI - County Name (3): Include "Maricopa”

=g Advanced Find

Customer Support | Help v

[I7, Map Find | | |5 Chart Find

. Clear

| FHWA InfoHighway ¥

= “Find"” Opfions

Save an Image of the Filter Criteria

] NHS (104}
O Bridge Condition @ 4-Arizona 05418 State Highway Age 013 - Maricopa C 0 73000 - Tempe city 1965 206,741 Concrete Continuous  Culvert 2
3 SHZ?EESJ::: Material (43A) @ 4 -Arizona 00735 State Highway Age 013 - Maricopa C 0 27050 - Gila Bend town 1963 2245 Prestressed Concrete Box Beam or Girders - I 1
] Main Span Design (43B) @ 4 -Arizona 00994 Other State Agenc 013 - Maricopa C 0 0-NoPlace Code 1931 25  Prestressed Concrete Stringer/Multi-beam or C 1
CJ Scour Critical Bridges (113] [@ 4-Arzona 00993 Other State Agenc: 013 - Maricopa C 0 0-No Place Code 1982 25 Prestressed Concrete  Stringer/Multi-beam or G 1
NBE @ 4 -Arfzona 009205 State Highway Age 013 - Maricopa C 0 0-NoPlace Code 1966 31,024 Concrete Continuous Slab 4
[@ 4 -Arizona 00552 State Highway Age 013 - Maricopa C 0 0-Mo Place Code 1859 3270 Steel Continuous Stringer/Multi-beam or € 3
| National Bridge Element Data
@ 4 -Arizona 00550 State Highway Age 013 - Maricopa C 0 0-MoPlace Code 14859 18  Steel Continuous Stringer/Multi-beam or € 4
LTBP @ 4 -Arizona 00731 State Highway Age 013 - Maricopa C 55000 55000 - Phoenix city 1962 136,369 Prestreszed Concrete Stringer/Multi-beam or € 2
[ Non-Destruclive Evaluation (@ 4-Arizona 00728 State Highway Age 013 - Maricopa C 55000 55000 - Phoenix city 1962 128,890 Prestressed Concrete  Stringer/Multi-beam or € 2
(] Design/Construction Data (@ 4 -Arizona 00727 State Highway Age 013 - Maricopa C 55000 55000 - Phoenix city 1962 128,890 Prestressed Concrete  Stringen/Multi-beam or C 3
| B =il = e @ 4-Arizona 00723 State Highway Age 013 - Maricopa C 55000 55000 - Phoenix city 1961 122,117 Prestressed Concrete  Stringer/Multi-beam or G 2w
Special Projects ~ 1 »
View 1-150f2781 { Page 1 of 187 » M 15 v
Source: FHWA.®
12
A
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Ui sy

[ Nen-Destructive Evaluation (2 -Anzona STate HIgNWay AQE U135 - Marcopa U 29000 93UUU - FTIOENIX CITY 190 125,590 PFIESTessen LONCTere STINGeNMUI-DEam of
() Design/Censtruction Data _ State Highway Age 013 - Maricopa m 55000 - Phoenix city 1962 128,890 | Prestressed Concrele | Stringer/Multi-beam or ‘_
() Experimental Bridges @ 4-Arizona 00723 State Highway Age 013 - Maricopa C 55000 55000 - Phoenix city 1961 122,117 Prestressed Concrete  StringerMulti-beam or G 2 -
Special Projects - 1 s
View 1-150f 2,791 M Page 1 of 187 W MW 15 v
Bridge Information
State Name (1): Structure Number (8): Previous Structure Number(s):
Arizona 00727 0727 (2016)
Data || Condition Forecast
Benvew | Bridge Location (?)  DataAvailability ©)
NEI
te ) ) @ Fountain Hills " Year 2022 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011
Nee | U Map Satellite White o) -
el ) NEI
Climate | Glendale Paradise NBE
L Vall
. JERE p!
Litchfield Park Scottsdale Climate Data
0 Tolleson b Ph‘ @) (am2) NOE
Goodyear LTBP
P || Tempe Design/
(&) | ( Data ;
& Construction
Liberty £ —
" 1 = Imber
g River Estrella South Gilbert
Mountain Mountain Rark + - UHPC
Regional Park St. Johns and Preserve Special
9 Chandler | Projects
Komatke — UWS
s — GRS-IBS
GO gle Keyboard shertcuts ;- Map data 82023 Google ~ Terms of Use
4 3
Source: FHWA.®)
P o 1UTNET-Fairbank

Federal Hig! YA




Bridge Information

Structure Number (8):

Previous Structure Number(s):
0727 (2016)

State Name (1):
Arizona 00727
Data || Condifion Forecast |
Overview  National Bridge Inventory (NBI) - 2022 (2) & Bridge Summary Report ~ Select NBI Attributes -
NBI | Condition Rating Daily Traffic % Channel and Channel Protection Condition Rating % Load Rating % Structural Evaluation Appraisal %
m Identification and Location  Structure Type and Materials ~ Dimensions and Clearances  Inspection
NEE Historical Condition Rating Graph (7) 4 Save as CSV & Save as Image
Climate Condition Rating and Evaluation  Load Rating and Posting  Traffic and Roadway Data
» o " Historical Condition Rating (Arizona - 00727 )
MPO, Political Districts, and Cities
) 8 Wi < i - &
Affribute Value '\-
Select Year 7 - T 3 3 [—{3 03 e 02 3 3 {1
. 2 s
State Name (1) 4 - Arizona - 5
2021 2 1
Highway Agency District (2) 78 - Central E
2020 g 3
County Name (3) 013 - Maricopa County 5
20 Flace Code (4) 55000 ;
2018 Record Type (5A) 1 - On Structure 0
i R : oy o © © [~ o © o s} o o © o =] o g © ) =}
2017 Route Signing Prefix Code (5B) 1 - Interstate Highway '%1 é_? g}) '%71 "%} ‘El?jj ‘_“3? g § r'_-\—‘“D o%}} t%o "%D & S g_‘? &I} oc‘} é\;
2016 Designated Level of Service Code (5C) 1- Mainline - F T z & o T 3 5§ & g g L& 5 K KE & &~ K
Route Mumber (50) 00017 Inspection Date
2 Directional Suffix Code (5E) 0 - Not Applicable == Deck Condition Rating (58) == Superstructure Condition Rating (59)  =®= Substructure Condition Rating (60)
Features Intersected (6A) SPRR o .
Historical Daily Traffic Graph * Save as CSV &£ Save as Image
Facility Carried By Structure (7) 117
Structure Number () 00727 Historical Daily Traffic (Arizona - 00727 )
200,000
Location (9) 2.4 miWJdctl 10
Inventory Route - Minimum Vertical "9999"
Clearance, ft. (10) 150,000
Mile Point, miles (11) 196.38
o
Base Highway Network (12) 0 - Not on Base Network E 100,000
(=]
LRS Inventory Route (13A) - =
Source: FHWA.®)
R .
Turner-Fairbank

U.S. Department of Transportation
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Previous Structure Number(s):

State Name (1): Structure Number (8):
Arizona 00727 0727 (2016)
Data || Condition Forecast |
Cewe | NamBREETENS(NGE) 2022
NBE | Select Year
) 2022
2024 e DeckiSlab (Arizona - 00727 )
Reinforced Concrete 14,785
5020 12 Deck SF 14,786 (99%) 0 100.00 =
]
2019 =
£ 100 @ @ & 9
5018 100 Prestressed Concrete LF 5 000 2,000 0 100 =
Girder/Beam ' (100%) T
2017 "
Substructure 99
: & @ o g 5 8
205 Reinforced Concrete EA 26 26 0 100 3 ‘e (C\:rl r%l r? ‘%
Column (100%)
Year
Reinforced Concrete 250
215 Abutment LF 250 (100%) 0 100 =@= Reinforced Concrete Deck
Reinforced Concrete Pier 115
234 LF 15 0 100
(oo Swesmewe  ASewasmege
Bearing 104 Superstructure (Arizona - 00727 )
310 Elast ic Bearil EA 102 0 100 —_
astomeric Bearings (100%) e
@
Bridge Rail 2 100 T ') @ T ) 9
=
330 Steel Bridge Rail LF 244 79.41 b
(69%) (30%) T
Reinforced Concrete 366 99
33 LF 366 0 100
Bridge Rail (100%) = = 2 1 & &
& & & &g & &
Wearing Surfaces and Protective Coatings
Year
) 14,786 _
510 Wearing Surfaces SF 14,786 e 1] 100 == Prestressed Concrete Girder/Beam
Source: FHWA.®)
() .
Turner-Fairbank

U.S. Department of Transportation

Federal Highway A




State Name (1); Structure Number (8): Previous Structure Number(s):
Arizona oo72T 0727 (2018)
Data || Condition Forecast |
NEI .
Climatic data is based on the location (lafitude and longitude) as stored in the NEI database. Select Attribute: l Average Temperature, °C v ]
NEBE
Climate | Monthhy 25
Select Year
- N
5
Average Relative Humidity, (%) 31.58 B
2020 3 15
Average Temperature, °C 2288 g,
2019 b=
Maximum Temperature, *C 47.3 &
- 10
2018 . . z
Mean Wind Speed, miles per hour (mph) 2 5
@€
o
2017 Minimum Temperature, *C 02 5
2016 Mumber of Freeze-Thaw Cycles, days 1
0
2015 Number of Snowfall Days, days 0 [e] I [ - oy in s @ - oy M I Lo T e A I S e T~ L S - B —
S S EI 885558385 8885388358558883§
2014 Number of Days with Measurable Precipitation, days 28 Year
Number of Days with Temperature Below 0°C, days 1 I Average Temperature
Prevailing Wind Direction, degrees 153 .34
Time of Wetness, hours/year 2538
Total Precipitation, mm 27559

Source: FHWA.®
R .
U.S. Department of Transportation Tu rn e r- F o I rba n k

Federal Hig| Administrati | Highway Research Center




Bridge Information

State Name (1): Structure Number (8): Previous Structure Numberis):
Arizona o727 0727 (2016)

Data Condition Forecast

» InfoBridge condition forecast models are the results of research performed by FHWA's Long-Term Bridge Performance Program. The Base Model is a statistical deterministic model. Survival and Machine Learning models are probabilistic. All three models are based on National Bridge Inventary
items. InfoBridge users should not develop their bridge preservation/replacement program relying directly on models” output. Bridge owners are advised to consider additional site- and bridge-specific data when developing their bridge programs.
» Not all bridges have models associated with them.

Select Forecast Models

@ Deck = ) Superstructure ) Substructure

Condition Forecast Graph &..Base Models (50-Year Horizon) ®
Historical Data Deck — . L~ | Time in Condition Models

) - ) ; =-Machine Learning Models (50-Year Horizon)
Proportional Hazards Deterioration Models - Prestressed Concrete Girder P e « Forecast Start Year [ Upper Bound @ [ Lower Bound & Meanm [ Median # i .
| '~ & Deep Leaming Models
Deep Learning Models - Deck -— [J Upper Bound © [J Lower Bound & Meano [ Median o . .
’ : Forecast Start Year wP [=--3urvival Models (50-Year Horizon)
i

‘— & Proportional Hazards Deterioration Models

Forecast Year: 2066
Deep Learning Models - Deck (Mean): 6.26

T\

Condition Rating
(s3]

5

4

3

o b AN e o m ln A o = m A = m A = m b Ao = M b A = M b A ™ Mo b Ao ™ m ol AN oo
L T e s L s R P

S &§ & & & &§ &§ & &§ § § § § § § 5§ &5 & 5 &y §yF LYY EFPIHTEFTEIIT I IIEEEEE S8 E s ES

hhhh‘“‘-h‘“‘-h‘“‘-WWWWWNWWNWNWNYWNWWWWWWWWWWNWNWNWNWWWN

ear

Source: FHWA.(®
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Map Satellite

Legend - Bridge Condition

(3 https:/infobridge.fhwa.dot.gov/Data/Map A Q1 m 3= R o
= = T B Gisela =
White G,.g,':ﬁ'.‘;n, : . " Search f = o ] o

B cood
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B roor
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] e
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HOME DHTA ANALYTICS TOOLS LIBRARY

Select Data (; ) Performance History

© 2022 MBI Data | 5 Show Bridges | 2,791 of 620,669 bridges Va =y Advanced Find | [I” Map Find | |5 ChartFind = < Clear = “Find" Options
2020 NBI Data
&ll Data Selected Bridges || Map H Performance History || Performance Forecast
Find Bridges (3\; Bridge Performance Measures || Eridge Condition Transition History |
NBI Bridge Performance Measures for Selected Bridges @
State Name (1) U Percentages by Bridge Count Percentages by Bridge Deck Area
] Structure Number (8)
[[] Features Intersected/Facility B Good B Foor B Good B Foor
Carried (6A/T)
] Owner Agency (22) All Bridges All Bridges
] NHS (104
O Brid ; z ) e Interstate | Intersiate
r? ge Condition NUS NHS
(] Bridge Age (Includes | (Includes
[ Main Span Material (43A) Interstate) Interstate)
] Main Span Design (43B) Maon-MHS Non-MHS
B ey T T e Ay 0% 20% 40% 100% 0% 20% 40% 50% 30% 100%
NBE
Good Fair Poor Good Fair Poer
Mational Bridge El t Dat
Bl nlGLEE s i 1,000 878 4 22,222 463 14372967 30,360
LTBP All Bridges (6840%) (31.46%) (0.14%) All Bridges (80.67%) (39.24%) (0.08%)
Total: 2,791 Total (sq. ft.): 36,625,799
MNon-Destructive Evaluati
g DD"_ ?f': r“ t""ect, va ;at"’" 231 112 1 3,201,749 3219719 1032
esign/Construction Data
i i . (67.15%) (32.56%) (0.29%) {49.85%) (30.12%) (0.03%)
] Experimental Bridges Interstate Interstate
Total: 344 Total (sq. ft.): 6,423,400
Special Projects - % of Total: 12.33% % of Total: 17.54%
797 254 2 14,035,866 7,284 965 24,807
(75.69%) (24.12%) (0.1936) {65.76%) (34.13%) (0.12%)
MNHS {Includes Interstate) MNHS (Includes Interstate)
Total: 1,053 Total (sq. ft.): 21,345,638
% of Total: 37.73% % of Total: 58.28%
1,112 624 2 8,186,598 7,088,002 5,562
(63.98%) (35.90%) (0.12%) (53.58%) (46.38%) (0.04%)
MNon-MHS MNon-NHS
Total: 1,738 Total (sq. ft.): 15,280,162
% of Total: 62.27% % of Total: 41.723%
Source: FHWA.()
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Performance History m

| iShow Bridges 2,791 of 620,660 bridges Vo

=g Advanced Find I Map Find |5 CharlFind = Clear — “Find" Opfions
Selected Bridges Map Performance History || Performance Forecast
Eridge Performance Measures ” Eridge Condition Transition History |

Condition Transitioning From: In Year: ’ 2017w l Tu:[ Fair ] InYear: | 2022 ~ Display Results
Bridge Condition Transition History & Export Table
List of Bridges fransitioning from Good Condition In Year 2017 to Fair Condition In Year 2022. Bridge Condition: G - Good, F - Fair, P - Poor

1 - State Name 8 - Structure Number 22 - Owner Agency CAT29 - Deck Area (sg. it.) 27 - Year Built 43A - Main Span Material 43B - Main Span Design 2017 2018 | 2019 2020 2021 2022
~ X -~ X -~ X == x = X~ X -~ i
Arizona 11490 Counfy Highway Agency 1,3735 2014 Concrete Continuous Culvert - F
Arizona 02200 State Highway Agency 9.1056 1991 Concrete Continuous Slab - F
Arizona 10102 Town or Township Highway 1,8256 1997  Concrete Continuous Culvert - F
Arizona 08423 City or Municipal Highway 10,1702 1977 Prestressed Concrete Tee Beam - F
Arizona 08529 City or Municipal Highway # 5,697.3 1979  Concrete Continuous Girder and Floorbeam System - F
Arizona 08514 City or Municipal Highway # 6,103.1 1979 Concrete Girder and Floorbeam System - F
Arizona 09599 City or Municipal Highway # 18.954.0 1978 Concrete Continuous Slab - F
Arizona 11424 City or Municipal Highway / 15511 1994 Steel Continuous Culvert e F
Arizona 11198 City or Municipal Highway # 16021 2010 Concrate Continuous Culvert - F
Arizona 02487 State Highway Agency 12,361.8 1997 Prestressed Concrete Continuous Box Beam or Girders - Single or S;- F
View 1 - 10 of 60 M Page 1 of 6 L I [V

Source: FHWA.()
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Performance Forecast m

5.Show Bridges 2,791 of 620,669 bridges Y =g Advanced Find [T, Map Find |5, ChartFind | | Glear — “Find" Opfions

Selected Bridges Map Performance History || Performance Forecast

Forecast Performance Measures for Current Bridge Selection @

Survival and Machine Leaming condition forecast models are the results of research performed by FHWA's Long-Term Bridge Performance Program. These are probabilistic models based on Mational Bridge Inventory items. Preservation Levels are not

based on historical preservation actions and expenditures; rather they are based on reported historical bridge condition (Good-Fair-Poor) trends. InfoBridge users should not develop their bridge preservation/replacement program relying directly on
models’ output. Bridge owners are advised to consider additional site- and bridge-specific data when developing their bridge programs.
» Mot all bridges have models asscciated with them.

Show Series: @ All Bridges (O Interstate (O MHS (Includes Interstate) O Non-NHS

Network Performance Forecast H Bridge Condition Transition Forecast
Metwork Performance Forecast Models .
Bridge Performance for All Bridges by Bridge Count
Historical Performance Good - Fair Foor =
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5
S
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=
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v Source: FHWA.®)
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Performance Forecast

G Show Bridges | 2,791 of 620,669 bridges W&

Zelecied Bridges H Map H Performance History ” Performance Forecast |

About

g Advanced Find | [[7 Map Find | |5 Chart Find = < Clear =— “Find" Options

Forecast Performance Measures for Current Bridge Selection

@

« Survival and Machine Leaming condition forecast models are the results of research performed by FHWA's Long-Term Bridge Performance Program. These are probabilistic models based on National Bridge Inventory items. Preservation Levels are not
based on historical preservation actions and expenditures; rather they are based on reported historical bridge condition (Good-Fair-Poor) trends. InfoBridge users should not develop their bridge preservation/replacemeant program relying directly on

models” output. Bridge owners are advised to consider additional site- and bridge-specific data when developing their bridge programs.

« Mot all bridges have models associated with them.

Show Series: @ All Bridges O Interstate O NHS (Includes Interstate) O Non-NHS

MNetwerk Performance Forecast H EBridge Condition Transition Forecast

Select Network Forecast Models

Network Performance Forecast Models .

Bridge Performance for All Bridges by Bridge Count

Historical Performance Good & Fair

Proportional Hazards Deterioration Madels - Maximum Preservation & Good - Fair

Proportional Hazards Deterioration Models - Limited Preservation Good -+ Fair
2000
w. 1500
5
S
> 1000
3
&
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Bridge Performance for All Bridges by Percentage Bridge Count

Histarical Performancs Good - Fair

Proportional Hazards Deterioration Madels - Maximum Preservation & Good - Fair

Poor -=-

Poor -o-

Poor -

208
2020

Poor -=-

Poor -o-

2022

2024

2028

2034

é----SuwivaI Models (50-Year Horizon)

: EI -Proportional Hazards Deterioration Models
f— b Limited Preservation
f || Moderate Preservation

i k! Maximum Preservation

é----Machine Learning Models {50-Year Horizon)

él «Deep Learning Models
i

| | Level 1
L[] Level 2

2038
2040
2042
2044
2046
2048
2050
2052
2054
2056
2058
2080
2082
2064
2086
2068
2070

Source: FHWA.©®




Performance Forecast m

. Show Bridges | 2,791 of 620,669 bridges 5% T Advanced Find || [I7 Map Find | |5 Chart Find = < Clear — “Find" Oplions
Selected Bridges Map Performance History || Performance Forecast
Forecast Performance Measures for Current Bridge Selection @

= Survival and Machine Learing condition forecast models are the results of research performead by FHWA's Long-Term Bridge Performance Program. These are probabilistic models based on MNational Bridge Inventory items. Preservation Levels are not
based on historical preservation actions and expenditures; rather they are based on reported histaorical bridge condition (Good-Fair-Foor) trends. InfoBridge users should not develop their bridge preservaticn/replacement program relying directly on
models’ output. Bridge owners are advised to consider additional site- and hridge-specific data when developing their bridge programs.

= InfoBridge “Bridge Condition Transition Forecast” tool builds on the portal's condition forecast models. The tool is intended to assist users in assembling a preliminary list of bridges that may transition from a given condition to another for a user specified
period of time. Additional site specific and historical preservation actions must be taken into account when finalizing the list. The generated list of bridges is highly dependent on the user selected “Frobability of Occurrence”.

= Mot all bridges have models associated with them_

Metwork Performance Forecast H Bridge Condition Trangition Forecast |

Performance Forecast Models .

Frobability of Occurence (%) Greater Than Or Equal To

Transitioning Fram: In Year: | 2022 To: InYear: | 2032 » 50

Bridge Condition Transition Forecast & Export Table

List of Bridges transitioning from Good Condition In Year 2022 to Fair Condition In Year 2032. Performance Forecast is based on Proportional Hazards Deterioration Models - Limited Preservation

1 - State Name 8 - Structure Number 22 - Owner Agency CAT29 - Deck Area (sqg. ft) 27 - Year Built 434 - Main Span Material 43B - Main Span Design Probability of Occurrence (%)
~ X ~ X ~ x == X == X ~ X ~ X == X
Arizona 09192 City ar Municipal Highway Ag 32295 1952 Concrete Continuous Slab A1
Arizona 09701 City or Municipal Highway Ag 588741 1980 Prestressed Concrete Box Beam or Girders - Multiple 50
Arizona 093582 City ar Municipal Highway Ag 32023 1970  Prestressed Concrete Box Beam or Girders - Multiple L
Arizona 10011 City or Municipal Highway Ag 15,8887 1986 Prestressed Concrete Box Beam or Girders - Multiple LT}
Arzona 10674 City or Municipal Highway Ag 86109 1979  Prestressed Concrete Box Beam or Girders - Multiple A3

Source: FHWA.(©®
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HOME DATA mELEIRNGEEN TOOLS LIBRARY
Select Data ©)

© 2022 NBI Data

2020 NBI Data
All Data

5%, Show Bridges | 2,791 of 620,669 bridges 5%

Single Variable Chart || Two Variable CGhart |

Selected Attribute:

Find Bridges @ e -

NBI

State Name (1) 1

(] Structure Number (8)

[ Features Intersected/Facility
Carried (6A/T)

] Owner Agency (22)

[J NHS (104)

(] Bridge Condition

] Bridge Age

J Main Span Material (43A)

] Main Span Design (43B)

1 Scour Critical Eridges (113)

NBE
J MNational Bridge Element Data
LTBP

) Non-Destructive Evaluation
(] Design/Construction Data
| Experimental Bridges

Special Projects ~

Q

U.S. Department of Transportation
Federal Hig! YA i

Bridge Age (Years) Graph

800

700

600

300

400

300

Number of Bridges

200

100

Turner-Fairbank

About

AMALYTICS  TOOLS

‘=g Advanced Find iy Map Find | |= Chart Find > Clear — “Find" Oplions

Charts

Select Data
Endge Condition by State

O 2022 NBI Dal|l Asset Valuation by State

AT R IFE —E

4 Save as Image  Available Aftributes ©)

® £ nBl O B8 NBE

Search... ‘

£ 3 Bridge Condition -
630 :: Deck Area (sq. ft.)
:: Average Daily Truck Traffic
23 City - InfoBridge Place Code-Name
:: 1 - State Name
:: 2 - Highway Agency District
:: 3 - County Name
:: 5B - Route Signing Prefix
:: 5C - Designated Level of Service
£ 3 5E - Directional Suffix
:: 10 - Inventory Route, Minimum Vertical Clearance (ft.)
:: 12 - Base Highway Network
:: 19 - Bypass/Defour Length (miles)
£3 20- Toll
:: 21 - Maintenance Responsibility
:: 22 - Owner

:: 26 - Functional Class of Inventory Rie.

Bridge Age (Years)

22 27 - ear Built

Source: FHWA.()
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‘=g Advanced Find 1y Map Find  |= Chart Find  » Clear — “Find" Options

| Show Bridges 2,791 of 620,669 bridges Vo

Turner-Fairbank

A

y

Single Variable Chart || Two Variable Chart |
Primary Attribute Secondary Attribute:
P Ol B}
i 0 Eridge Age (Years) : : 0 Eridge Condition :
Bridge Age (Years) - Bridge Condition Graph 4 Save as Image Available Attributes @
. . | search... ‘
Bridge Condition 1 }
G - Good F-Far [ F-Foor | B8 Deck Area (sq. 1t) L.
T00 15
EE :: Average Daily Truck Traffic
| £5 City - InfoBridge Place Code-Name
600 E3 1- State Name
| B2 2 - Highway Agency District ;
500 :: 3 - County Name
. :: 5B - Route Signing Prefix
€ i :
2 400 | B4 5C - Designated Level of Service :
@ i :
5 ! B4 5E - Directional Suffix :
s i :
g 200 :: 10 - Inventory Route, Minimum Verfical Clearance (ft.)
=] b f
3 ! E4 12 - Base Highway Network :
:: 18 - Bypass/Detour Length (miles)
200 H
| B4 20-Toll
i 21 - Maintenance Res ibili
oo 21- ponsibility
100 B3 22 - Owmer
:: 26 - Functional Class of Inventory Rie.
0 | B3 27 - Year Buit
=) = (=) = =] =] =] i :
@ ° ~ % = S = \ £5 282 Lanes on the Structure ;
v v v v v i 5 i :
E g g E\? Eg I_E: .y £% 28B - Lanes under the Siructure
o ] L L [ r'i;" § i = ]
o =] =) =] o i 29 - Average Daily Traffic '
H ien
: X f-? f? ?‘ fF c? § i !
! A A | B4 30 - Year of ADT ;
H Bridge Age (Years) H

Source: FHWA.()
26



HOME DATA  AMALYTICS LIBRARY
. TOOLS LIERARY
Select Data @ Asset Valuation !

Aszset Valuation Selected Bridges
© 2022 NBI Data 57, Show Bridges = 2,791 of 620,669 bridges W% =y Advanced Find (I Map Find | |5 ChartFind | < Clear = “Find" Options
2020 NBI Data Bridge Condition Transition By State
All Data Enter a Replacement Unit Cost (3/ sq. ft. of Deck Area) or select it from the list.
Bridge Metwork Performance | 2,791 of 620,669 bridges ®
Replacement Unit Cost ($/sq. ft.): 263 List
Find Bridges ©) P (®/sq.)

Historical Spec Changes ]
NBI Total Bridge Count for Selected Bridges: 2,791 . nent Unit Cost (§/ sg. ft. of C

Total Deck Area for Selected Bridges (sq. ft.): 36,625,799.8
Total Replacement Value for Selected Bridges (%) 9,632,585,327
Total Existing Value for Selected Bridges (%): 9,106,666,536

State Name (1) 1
] Structure Number (8)
[ Features Intersected/Facility

Carried (BA/T) Remaining Value for Selected Bridges (%) 94.5
] Owner Agency (22)
[ NHS (104) Show Bridge Component Condition and Operating Ratings:  Show LGS 1T

] Bridge Condition

[ Bridge Age Selected Bridges & Export Table
[CJ Main Span Material (43A)

) Main Span Design (43B) ‘ 1- State Name ‘ 2 - Structure Number ‘ 22 - Owner Agency ‘ CAT29 - Deck Area (sq. 1t.) | Replacement Value (5) ‘ Existing Value (3) ‘ Remaining Value (%) ‘
) Scour Critical Bridges (113)

- ~N- M- =l = N | = -l = Ml = .
NBE
4 - Arizona anozy State Highway Agency 1,192.0 313,495 295 155 EER
) National Bridge Element Data 4 - Arizona 00028 State Highway Agency 247.0 222,764 205,667 92.3
LTBP 4 - Arizona 00015 State Highway Agency 538.0 141,489 129,462 91.5
4- Arizona 07148 State Highway Agency 1,037.4 272,843 259,201 95.0
(J Non-Destructive Evaluation 4- Arizona 00221 State Highway Agency 20477 538,552 497 218 923
) Design/Construction Data : -
(] Experimental Bridges 4 - Arizona 00031 State Highway Agency 24232 637,294 591,090 927
4 - Arizona 06906 State Highway Agency 924.4 243,118 230,962 95.0
Special Projects ¥ 4 - Arizona 02164 State Highway Agency 72320 1,902,029 1,822,619 9538
4 - Arizona 07263 State Highway Agency 23101 607,569 592 380 475
4 - Arizona 11504 City or Municipal Highway Agency 9 4928 2,496,604 2434 189 975
View 1-10 of 2,791 4w Page| 1 | of280 M 10w
Source: FHWA.(10)
()
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Asset Valuation by State

Group By: @ All Bridges () Interstate Bridges () NHS Bridges (Includes Interstate) ) NMon-NHS Bric

Rl | IBRARY

Total Bridge Count for All Bridges: 620,588

Total Deck Area for All Bridges (sq. ft.): 4,316,157, 457.8 S

Total Replacement Value for All Bridges (%): 837.434,965,088
Total Existing Value for All Bridges ($): 766,350,684,862

Bridge Condition Transition

Remaining Value for All Bridges (%): 91.5 Bridge Metwork Performance

I Historical Spec Changes

Replacement Value (5) ~

Select Value to Plot on Map:

508

75B

1008

2,791 of 620,669 bridges ®

A

1 - State Name Total Bridge Count Total Deck area (=qg. ft.) Replacement Value () Replacement Unit Cost (F) Existing Value (8) Remaining Value (%)
= o= oM = = = = X == X
1 - Alabama 16,162 107,893 487.3 11,760,390,101 109 10,787 560,959 917
2 - Alaska 1,626 8,231,520.5 2,461,224 618 299 2,274,408,108 924
4 - Arizona 8,497 65,837.007 4 17,315,132,920 263 16,288,786,4385 941
5 - Arkansas 12,955 74,155559.7 13,570,467 411 183 12,484,591,902 92.0
6 - California 25810 325,755,754.7 04,704 924 619 291 86,741 967 518 9415

. 11,
2. Calnradn 2017 AR 205 047 4 2470121 100 182 7 770 RRT 118 a7 2 Source: FHWA.(")
(U .
Turner-Fairbank

U.S. Department of Transportation

Federal Hig|




HOME  DATA  ANALYTICS TOOLS pRELIEE

Library InfoBridge Documentation

oBridge Documentation

The Recording and Coding Guide for the Structure Inventory and Appraisal of the Mations Bridges

NBI Recording and Coding Guide Errata

The guide is in metric units. Data in InfoBridge™ is presented in US customary units.

Specification for National Bridge Inventory Bridge Elements

LTEP InfoBridge Brochure

The bridge component condition forecast models are products of on-going research:

» Base Models
» Survival Models
» Machine Learning Models

The bridge component condition forecast models are only available for bridges maiching all the following criteria:
s Length of Maximum Span (NBI liem # 48) =< 200 ft. and
« Main Span Materials (MBI ltem # 43A)=1cr2or3ord or 5 or 6, and
» Main Span Design (MBI ltem # 43B)=1or2or 3ord or5 or 6 or 22, and
» Deck Structure Type (MBI ltem # 107)=1 or 2.

The bridge network performance forecast models are based on the bridge component condition forecast models, which are products of on-going research:

» Survival Models
s Machine Learning Models

» Bridge Condition Transition History

« Bridge Condition Transition Forecast

» Aszszet Valuation Calculations

Source: FHWA.(12)
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LTBP
mlnfoBrldge Library

HOME  DATA  ANALYTICS TOOLS [ENaEisg

InfoBridge Documentation Specifications:

InfoBridge Update Notes
Select Year

LTBP Documentation
Historical Spec Changes |

Student Data Analysis Contest

(\

Concrete Shear Design - Scops -

- Concrete Shear Design

E

f ~3cope
E—----Beam Shear Design Of Concrete

L.References

- Lightweight Aggregate Concrete

-—Load Combinations

- Loads

-—Reinforcing Steel
i--Steel Bridges

U.S. Department of Trqnsportahon Tu rn e r- FG i rba n k

Federal Hig| Admini | Highway Research Center

y

Customer Support | Help ¥ | FHWA InfoHighway ¥

Find: ‘ Flease enter a search term ‘

view of the development of shear design of concrete through the 1994 first edition of the load-and-resistance factor design (LRFD) specifications. The focus is enly on one-way beam shear design.
g models is not covered.

State Highway and Transportation Officials standard specifications specified application of the strut-and-tie models for the design of anchorage zones. The first edition of the LRFD specifications extendad its
torsion design of both the beam regions (B-regions) and the disturbed regions (D-regions) of reinforced concrete members. In B-regions, plane sections remain plane after loading, whereas in the D-regions
ation in the D-regions is nonlinear.

Source: FHWA.(13
30



HOME  DATA  ANALYTICS TOOLS

Reimorcing Stee! . — i ° x Q - -

Measures for anchor profile include maximum peak height and exposed surface (McDonald, 2010)

Select Year

1987

ASTM AG15 re-added provisions for Grade 75 rebar. (CRSI EDR43)

1997

1996

1995

1994

The earliest bridge deck built using stainless steel reinforcement was constructed in 1983 in Michigan using UNS 530400 material for the eastbound deck. The deck is on the I-596 Bridge over Lennox Road in Ferndale, Michigan.

Source: FHWA.(13)
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LTBP

dllinfoBridgé : Data

HOME QYN AMALYTICS TOOLS LIBRARY ‘

Bridge Selection and Data Presentation

Select Data

About Programs Resources Briefing Room Contact Search FHWA

Export Data

Customer Support | Help ¥ | FHWA InfoHighway ¥

Based on 17 selected data attributes and latest year selection. 2,791 bridge
records will be exported.

Instructions for importing the data into excel can be found here: Importing the ‘

data into MS Excel
‘

Allowed Export Limit:
| 2,791 bridges selected

Total 588,235 bridge limit
© 2022 NBI Data 3 Show Bridges | 2,791 of 620,669 bridges o ‘ 2 . ‘ =g Advanced Find | (I Map Find | |5 ChartFind | = > Clear — “Find" Opfions
2020 NEI Data Years of Data to Export: @ Latestvear () All'Years () Year Range
All Data Selected Bridges || Map H Performance History H Performance Forecas
Search attributes...
’ Selected Bridges = Table Options
- - ? i —
Find Bridges ©) & i NEI Data -  Save Tab t
NBI | m‘ 1 - State Name » ‘ 8 - Structure Number | 22 4 . § State Name (1) %Name) | 27 - Year Built ‘ 29 - Average Daily Traffic ‘ 43A- Main Span Material | 43g. SaveTable Layou
State N 1 = X ~ - | - § Structure Number (8) | = M= T 1 Open Table Layout
State Name (1) 1 | li Owner Agency (22) | Select Fields
[ Structure Number (8) 05426 b Weninication and Locat 1967 59,680 | Concrete Continuous q—
» - Identification and Location Export Data
[ Features Intersected/Facility 4 - Arizona 05424 State B thchmay Acency District (2 1967 50680 Concrete Continuous Culve.
Carried (BA/T) - || Highway Agency Disirict (2)
() Owner Agency (22) [@ 4-Arizona 05422 State H .\ County Name (3) 1967 63,210 Concrete Continuous Culvert
[} NHS (104) 4 - Arizona 05420 State I-‘ . k' Place Code (4) ‘ 1965 206,711 Concrete Continuous Culvert
o el @ 4-Arizona 05418 State H — ! Features Intersected (6A) 1965 206,711 Concrete Continuous Culvert
[ Bridge Age : . )
O Main Span Material (43A) 4 - Arizona 00735 State I-( - ! Facility Carried By Structure (7) ‘ 1963 2,245 Prestressed Concrete Box Beam or Girders - h
— || Location (9
] Main Span Design (43B) @ 4 -Arizona 00994 Other o ® v 1981 25  Prestressed Concrete Stringer/Multi-beam or C
[J Scour Critical Bridges (113) 4 - Arizona 00993 Otheri 1 4 ‘ 1982 25 Prestressed Concrete Stringer/Multi-beam or €
@ 4 -Arizona 009205 State H 1966 37,024 Concrete Continuous Slab
NBE L Export Selection
4 - Arizona 00552 State I-( ‘ 1959 3,270 Steel Continuous Stringer/Multi-beam or C
[ National Bridge Element Data
@ 4-Arizona 00550 State Highway Agency 013 - Maricopa Cot 0 0-NoPlace Code 1959 19 Steel Continuous Stringer/Multi-beam or €
Source: FHWA.®)
(L .
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Contact

Jean Nehme, Ph.D., P.E. Shri Bhide, Ph.D., P.E., S.E.

Director — Office of Infrastructure R&D Senior Research Engineer
Jean.Nehme@dot.gov Shri.Bhide@dot.gov
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Disclaimer

The U.S. Government does not endorse products or manufacturers. Trademarks
or manufacturers’ names appear in this presentation only because they are
considered essential to the objective of the presentation. They are included for
informational purposes only and are not intended to reflect a preference,
approval, or endorsement of any one product or entity.
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