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Agenda
• Bridge Inventory
• Risks of Failure
• Deterioration and Life Cycle
• Network Bridge Condition
• Prioritization of Limited Funds
• 10 year Bridge Preservation Needs
• I-90 Vantage Bridge



Concrete
35%

Prestress 
Conc
41%

Steel
23%

Timber
1%

Statewide
3,342 Bridges

56.5M SF

Nearly 90% of WSDOT bridges built in the past 10 years
are precast prestressed/post-tensioned concrete

% based on bridge deck area

Washington State’s Bridge System
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Washington State’s Bridge System
Ave Age – 48.5 Oldest - 1910Repl value $70 Billion
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80+ yrs old  – 300 bridges ($5.3B)
100+ yrs old – 37 bridges ($657M)
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Border Bridges (Oregon DOT Managed)

US 101 Col R Astoria I-5 Col R I-205 Col R

US 197 Col R Dalles

55 yrs 104 yrs

58 yrs

38 yrs

66 yrs

$1.2B

$1.5B

$200M



Border Bridges (WSDOT Managed)

SR 433 Col R Lewis and Clark I-82 Col R Umatilla

US97 Col R Biggs Rapids US12 Snake R Clarkston

91 yrs

$600M

58 yrs $130M

81 yrs $140M

65 / 32 yrs $200M each



WSDOT Floating Bridges

SR 520 Lake Wa SR 104 Hood Canal

4 yrs

38 / 11 yrs



WSDOT Floating Bridges

4 yrs

I-90 Lake Wa

80 / 31 yrs



WSDOT Suspension Bridges

SR 16 Tacoma Narrows

71 / 12 yrs

$900M each



WSDOT Cable Stayed Bridges

SR 397 Columbia River42 yrs

$225M



15 Steel Movable bridges on state highways (Three are shared with a Border State)

WSDOT Movable Bridges

US 12 Heron Street SR513 Montlake

US 101 RiversideUS 12 Wishkah River
SR99 Duwamish River



Prestress GirderSegmental Post-Tension Box

Precast UnitsEarth Filled Arch Concrete T-Beam

WSDOT Concrete Bridges

Concrete Box



WSDOT Steel Bridges

Steel Bridges

Steel Truss Steel Deck Truss

Steel Tied Arch

Riveted Steel Girder

Welded Steel Girder



Weathering Steel Bridges

18 Weathering Steel Bridges
(13 Steel Girder / 4 Steel Box / One Steel Truss)

Five bridges painted with clear epoxy

SR173 Brewster Bridge
Year Built - 1970

I-90 East Channel – Lake Wa
Year Built - 1981

US12 Cortright Cr
Year Built - 1983

WSDOT Weathering Steel



Steel Truss

Steel Tied Arch

Prestress Girder

Steel Arch Concrete Arch

Steel Girder

Non-Integral Concrete Bridge Decks

WSDOT Bridge Deck – Non Integral



Floating
Bridge Segmental Post-Tension Box Prestress Bulb-T

Conc BoxPrecast Prestress Slab Conc T-Beam

Integral Concrete Bridge Decks

WSDOT Bridge Deck - Integral
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3,039 Bridges with Concrete Decks
45.8 million SF deck area

(2nd Gen)

8.8M SF

13.2M 
SF

14M SF

8.5M 
SF

[589 Conc Overlays]

48.2% 51.8%

WSDOT Bridge Deck Overlays



90 WSDOT Timber Bridges
Oldest – 1930 (90 years)
Newest – 1970 (50 years)

Ave Age = 74 years
Repl$ - $1.1 Billion

SR 506 Lacamas Cr
Yr Built – 1951 / To be Replaced in 2020 

WSDOT Timber Bridges

WSDOT Ranks 4th in the Nation in 
Timber Bridge Deck Area
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Agenda
• Bridge Inventory
• Risks of Failure
• Deterioration and Life Cycle
• Network Bridge Condition
• Prioritization of Limited Funds
• 10 year Bridge Preservation Needs
• I-90 Vantage Bridge



Since 1923 – State Owned Bridges:
 70 Documented Bridge Failures

 43 due to Floods/Scour

Design Flaw

Fire

Volcano
Over-height Trucks

Bridge Closure / Failure Risks

Deterioration

Overweight Trucks

Flood / Scour

Earth quake

#1 Risk
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• Bridge Inventory
• Risks of Failure
• Deterioration and Life Cycle
• Network Bridge Condition
• Prioritization of Limited Funds
• 10 year Bridge Preservation Needs
• I-90 Vantage Bridge
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Due

Past Due
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SR 162 Spiketon Creek Bridge

Year Built – 1936
Year Closed – 2018
(82 years of service)
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Agenda
• Bridge Inventory
• Risks of Failure
• Deterioration and Life Cycle
• Network Bridge Condition
• Prioritization of Limited Funds
• 10 year Bridge Preservation Needs
• I-90 Vantage Bridge



37.5%

56.3%

6.2%

% Good % Fair % Poor

WSDOT Bridges

1641,4521,726

3.5M SF

31.8M SF

21.2M SF



28
164 Bridges in POOR Condition / 99 Due to Deck
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Agenda
• Bridge Inventory
• Risks of Failure
• Deterioration and Life Cycle
• Network Bridge Condition
• Prioritization of Limited Funds
• 10 year Bridge Preservation Needs
• I-90 Vantage Bridge
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Prioritization of Bridge Needs
 Border bridge preservation
 Moveable Bridge Repairs
 Scour Repairs
 Floating Bridge Needs
 Preserve many bridges on T-1 Freight Routes (> 10 million tons/year moved)

Backlog of Unfunded Projects
 Some T-1 bridges (with current law funding, current T-1 bridge needs will take 

more than a decade to address)

 Bridges on all other routes (T-2 designation and lower – T-2 routes have 
between 4 and 10 million tons/year moved))

Tough Trade Off Decisions
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Agenda
• Bridge Inventory
• Risks of Failure
• Deterioration and Life Cycle
• Network Bridge Condition
• Prioritization of Limited Funds
• 10 year Bridge Preservation Needs
• I-90 Vantage Bridge
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Inspection

Add both results to 
Determine
10yr Needs

Quantify
Condition of 

Bridge 
Elements

Modelling

Predict
Condition of 

Bridge 
Elements

Process to determine 10 year Preservation Needs

We currently 
do this well.

AASHTO BrM
will incorporate 
this element.



Due

Past Due
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Category
10yr Need 

($M)
Estimated 

Funding ($M) Gap ($M)

Border Bridges $100 $100 $0

Bridge Scour $30 $30 $0

Bridge Element Repairs $150 $50 $100

Expansion Joints $400 $100 $300

Movable Bridges $50 $50 $0

Concrete Bridge Decks $1,200 $230 $970

Steel Painting $900 $388 $512

Replacement / Rehab $1,000 $300 $700

Totals $3.8B $1.2B $2.6B

WSDOT 10 year Preservation Needs



“Pay me now or Pay me much more later”



Concrete Bridge Deck

Concrete Bridge Deck issues:

• Deterioration /Rebar Corrosion
• Rutting
• Rebar Cover
• Poor Quality Concrete

Concrete Bridge Deck Preservation
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I-90 Over Homestead Valley Rd (90/91.5S) milepost 37.75

Prestress Girder Bridge – built in 1974 (46 years) 328 SF Patching (4.6%)

ADT – 17,529
Trucks – 2,980

2019 – 328SF
2017 – 156SF
2015 – 120SF



2020 Planned New Construction
0 bridge (0 SF)

WSDOT Concrete Deck Rehab – 2020

SR302 Purdy Br
302/105 – C9446

Polyester – 11,000SF

I-90 Cle Elum R
90/134N & S – C9385
4,000D – 17,582SF

I-90 Yakima R – C9214
90/140S and 90/154S
4,000D – 28,634SF

2020 Carry-Over Construction
5 bridge (57,216 SF)

Need to Rehab 60 Bridge Decks / Year ($120M)



WSDOT Bridge Deck HMA – 2020

SR6 Chehalis R
6/123 - $850K

HMA (No Membrane)
25,080 SF

SR20 and 153 Bridges 
HMA and Membrane
4 Bridges 161,468SF

US2 Eastside Stevens Pass
HMA / Membrane C9487 

2/204 - 7040SF

US2 Eagle Falls Vic
HMA / Membrane C9494

18 Bridges 54,543SF

2020 HMA/Memb Construction
26 bridges (248,131SF)

US12 and SR823 Bridges 
HMA and Membrane
2 Bridges 17,856 SF



2021 Planned New Construction
2 bridges (402,513SF)

WSDOT Concrete Deck Rehab – 2021-23

I-90 RR OC
90/136S

4000D – 12,750SF

I-5 NB Viaduct
5/539W

Polyester – 383,043SF

2022 Planned New Construction
2 bridges  (32,912SF)

I-90 West Summit
90/99

4000D – 28,428SF

I-90 Wilson Creek
90/162N

4000D – 4,484SF

I-5 Ship Canal 
5/570 SB

Need to Rehab 60 Bridge Decks / Year ($120M)



42

WSDOT Concrete Deck Rehab Needs

Current WSDOT Top 10 Deck Rehabilitation
Program Priorities

1. I-90 Cle Elum Rd (90/136S)
2. I-82 Yakima R (82/215S)
3. I-82 Yakima R (82/215N)
4. I-5 Lake Washington Ship Canal (5/570)
5. I-5 Denny Way – Lakeview viaduct (5/566W)
6. I-90 Columbia River Vantage (90/180)

11

22

33

44

55

66
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WSDOT Steel Bridge Painting



Year Built – 1940
Yr Last Painted – 1988
Paint 26 yrs old (2014)

Action Year Cost $
Planned Paint Year – 2014 $0.9 M
Do Nothing SD Year – 2018
Do Nothing Rehab Year - 2025 $3.0 M
Do Nothing Replace Year – 2035 $7.7 M

SR141 – White Salmon River (141/5)

Trade-off Decisions

2014



SR141 – White Salmon RiverSR141 – White Salmon River

2004 2008



SR141 – White Salmon RiverSR141 – White Salmon River

Painted in 2014



SR141 – White Salmon RiverSR141 – White Salmon River

Extended Service Life 25+ years

Painted in 2014
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WSDOT Steel Bridge Paint Condition

Need to Paint 20 Bridges / Year ($91M)

2005-15
Total$

$112.2M

(18 brgs)
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Northwest Region
$417.5 Million ($167.8)

71 Bridges (37)

Olympic Region
$102.7 Million ($77.9)

32 Bridges (22)

Southwest Region
$169.5 Million ($92.8)

51 Bridges (24)

WSDOT has identified 200 bridges that need painting over next 10 years. ($1 Billion)

North Central Region
$82.5 Million ($58.3)

9 Bridges (5)

Eastern Region
$51.8 Million ($44.0)

8 Bridges (6)

South Central Region
$219.7 Million ($103.8)

29 Bridges (12)

WSDOT Steel Bridge Painting Plan - 10yr need

There are Currently 99 Past Due and Due ($422 Million)
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SR 20 Deception Pass
20/204 ($10.6M)

SR305 Agate Pass
305/10 ($13.8M)

SR 20 Canoe Pass
20/207 ($5M)

WSDOT Steel Bridge Painting Plan 2019-23

I-5 Cowlitz R
5/203E and W ($9M)

US101 Hoquiam R
101/125E ($7.6M)

2020 – 5 Brgs ($38.4M)

2021 – 3 Brgs ($25.3M)

2022 – 0 Brgs

I-5 Stillaguamish River
5/670W ($4.7M)

US101 Col R Astoria
101/1 appr ($13M)

Need to Paint 20 Bridges / Year ($100M)
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Northwest Region
$154.6 Million

35 Bridges

Olympic Region
$201.2 Million

25 Bridges

Southwest Region
$225.2 Million

24 Bridges

WSDOT Br Replacement / Rehab – 10 yr need

WSDOT has identified 115 bridges that should be replaced / rehab - next 10 years. 
(Total cost of $1B)

North Central Region
$100 Million
10 Bridges

Eastern Region
$55.1 Million
12 Bridges

South Central Region
$65.4 Million
12 Bridges



Bridge Replacement

2019 – New Bridge Open

1930 – old Bridge built



WSDOT Br Replacement / Rehab – 2020-21

US97 Satus Cr
(Br No 97/20)

Replace

SR290 Spokane R E Trent
290/5 – Replace

US12 Whetstone Creek
(Br No 12/720)

Replace

2021 Planned Construction
7 bridges ($138.7M)

SR302 Purdy Br
302/105 – Jan 2021

Rehab

I-5 E Fk Lewis R
5/36E – Feb 2021

Replace

SR411 Cowlitz R
411/9 – Feb 2021

Repl Deck

SR241 Mabton Vic Brgs
241/2 and 5 
Repl-Rehab

US197 Col R Dalles
197/1 – ODOT
Replace Deck

US101 Elwah R
101/334 – Dec 2020

Replace 

SR107 Chehalis R
C9360

Repl Timber Span  

2020 Contracts
4 bridges ($56.8M)
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Agenda
• Bridge Inventory
• Risks of Failure
• Deterioration and Life Cycle
• Network Bridge Condition
• Prioritization of Limited Funds
• 10 year Bridge Preservation Needs
• I-90 Vantage Bridge
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I-90 Columbia River – Vantage

Built in 1962 (58yrs)
ADT – 16,333
Trucks – 3,756

Detour – 99 miles

Repl Value $300M
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I-90 Columbia River – Vantage



57

I-90 Columbia River – Vantage

Deck has 1,716 SF Patching (1.2%)
2019 – Full depth patching required five (5) times

Mod Conc Overlay 1982 (38 yrs)

Year
Deck 

Patching

2018 1,716

2016 1,525

2015 982

2013 412
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I-90 Columbia River – Vantage

Mod Conc Overlay 1982 (38 yrs)

Deck has 1,716 SF Patching (1.2%)
2019 – Full depth patching required five (5) times
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I-90 Columbia River – Vantage

Deck Bottom Side 1962 (58 yrs)
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I-90 Columbia River – Vantage

2020 Region Maintenance ($200k)
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I-90 Columbia River – Vantage

Mod Conc Overlay 1982 (38 yrs)

Deck Rehab - $11.2 Million Deck Replacement - $40-50 Million

(No longer an option)



Bridge Deck Repair by WSDOT Maintenance Forces

There’s Not Enough Money for
Ongoing Maintenance & Preservation 




