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PRESENTATION OUTLINE
1. INTRODUCTION

2. WASHINGTON STATE FERRIES 
OVERVIEW

3. TERMINAL ENGINEERING (TE) 
ASSET MANAGEMENT MODEL 
OVERVIEW

4. SEISMIC RISK ANALYSIS FOR 
EXAMPLE TERMINALS

5. QUESTIONS / DISCUSSION
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WASHINGTON STATE FERRIES
Largest Fleet of Vessels in the 
United States.

2016: 24.2 Million Riders 
10.5 Million Vehicles 

Operates 20 Terminals on 10 
Routes. This presentation 
relates to the Terminals.

Part of WSDOT (State Highway 
Network) - Serving 8 counties 
and Canada
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WASHINGTON STATE FERRIES
TYPICAL TERMINAL STRUCTURES / ASSETS

• DOLPHIN

• WINGWALL

• MOVABLE BRIDGE (WITH 
MECH+ELEC SYSTEMS)

• TRESTLE (CONCRETE OR 
TIMBER)

• PASSENGER ONLY 
LOADING

• PAVING

• SYSTEMS AND UTILITIES 
(LIGHTING)

• BUILDINGS (OCCUPIED & 
UNOCCUPIED)
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ASSET MANAGEMENT MODEL

• Asset Management Model is an economic business model 
usually developed and run inside a spreadsheet.  

• This model identifies the best projects for replacement or 
preservation.  It also prioritizes projects for replacement or 
preservation. 

• Projects can be an individual asset or a combination of 
Assets
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ASSET MANAGEMENT MODEL
FACTORS INCLUDED

• CONDITION OF ASSET

• DEMOGRAPHICS INFO

• MAINTENANCE COSTS

• UNPLANNED MAINTENANCE

FAILURE PROBABILITY

CONSEQUENCES OF FAILURE

• REPLACEMENT COSTS



VASHON FERRY TRESTLE
CURRENT TRESTLE 
AGE = 60 YEARS

REPLACEMENT COST 
= $22,341,000

EAC = EQUIVALENT 
ANNUAL COST = $1.25 
MILLION
(BASED on 5% DISCOUNT 
RATE)

Cost of Planned Maintenance, Unplanned 
Maintenance  and Ridership losses due to Planned 
and Unplanned Maintenance



Cost of Planned Maintenance, Unplanned 
Maintenance  and Ridership losses due to Planned 
and Unplanned Maintenance.

PORT TOWNSEND FERRY TRESTLE
CURRENT TRESTLE 
AGE = 35 YEARS

REPLACEMENT 
COST = $22,078,000

EAC = EQUIVALENT 
ANNUAL COST = 
$1.16 MILLION
(BASED on 5% DISCOUNT 
RATE)



SEISMIC RISK INTRODUCTION

• RIDERSHIP COSTS

• REPAIR STRUCTURES

• REPAIR COSTS

• REPAIR DURATION

• CONDITION OF ASSET

• DEMOGRAPHICS INFO

• FAILURE PROBABILITY

• CONSEQUENCES OF 
FAILURE

• MAINTENANCE COSTS

• REPLACEMENT COSTS

• SEISMIC RISK

NET COST OF 
PROJECT EXECUTION

ASSET MANAGEMENT MODEL
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RIDERSHIP COSTS

AMOUNT THE CUSTOMER 
WOULD HAVE BEEN WILLING TO 
SPEND (OR COMPENSATED)TO 
AVOID THE DISTRUPTION

WALKON + VEHICLE RIDERSHIP 
BASED ON ANNUAL STATISTICS

DELAY COSTS BASED ON WSDOT 
STANDARD DELAY COST

LOSS COSTS BASED ON COST TO 
DRIVE AROUND AND CUSTOMER 
SURVEY
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REPAIR STRUCTURES

BRIDGE SEAT

TRESTLE

TOWERS
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REPAIR COSTS

BRIDGE SEAT - $2,563,000
TOWERS - $3,668,000
TRESTLE - $1,541,000 per panel

INCLUDES
• MATERIAL + LABOR
• PRELIMINARY ENGINEERING
• MOBILIZATION
• MISCELLANEOUS ALLOWANCES
• SALES TAX
• CONSTRUCTION ENGINEERING
• CHANGE ORDER CONTINGENCY
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REPAIR DURATION

FABRICATION – 60 DAYS

BRIDGE SEAT – 6 DAYS INSTALL
TOWERS – 15 DAYS FAB, 15 DAYS INSTALL
TRESTLE – 15 DAYS FAB, 10 DAYS INSTALL
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ANNUAL SEISMIC RISK
EVALUATING THE EXPECTED STRUCTURAL PERFORMANCE OF THE 
ASSET WHEN SUBJECTED TO A RANGE OF SEISMIC EVENTS, THEN 

ESTIMATING THE CONSEQUENCE COSTS DUE TO EACH EVENT 
CONSIDERED

Seismic Risk Cost = (Probability of Occurrence) x (Consequence Cost)

72-Year: 50% in 50-Years

224-Year: 20% in 50-Years

475-Year: 10% in 50-Years

975-Year: 5% in 50-Years
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VASHON FERRY TERMINAL
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VASHON FERRY TERMINAL
RESPONSE SPECTRUM +
LIQUEFACTION DATA
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VASHON FERRY TRESTLE
TRESTLE ANALYSIS



18

VASHON FERRY TERMINAL
BRIDGE SEAT + TOWER ANALYSIS
SAP2000 / CSIBRIDGE
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VASHON FERRY TERMINAL
72-YEAR DAMAGE MAP
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VASHON FERRY TERMINAL
72-YEAR REPAIR MAP
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VASHON FERRY TERMINAL
SEISMIC RISK COSTS

SEISMIC RETURN PERIOD
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ANNUAL SEISMIC 
RISK = $686,000
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VASHON FERRY TRESTLE
CURRENT TRESTLE 
AGE = 60 YEARS

REPLACEMENT COST 
= $22,341,000

EAC = EQUIVALENT 
ANNUAL COST = $1.25 
MILLION
(BASED on 5% DISCOUNT 
RATE)

WITHOUT SEISMIC RISK - OPTIMAL AGE OF REPLACEMENT IS 87 YEARS
WITH SEISMIC RISK – OPTIMAL AGE OF REPLACEMENT IS 59 YEARS



23

PORT TOWNSEND FERRY TERMINAL
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PORT TOWNSEND FERRY TERMINAL
RESPONSE SPECTRUM
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PORT TOWNSEND FERRY TERMINAL
72-YEAR DAMAGE MAP
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PORT TOWNSEND FERRY TERMINAL
72-YEAR REPAIR MAP
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PORT TOWNSEND FERRY TERMINAL
SEISMIC RISK COST

SEISMIC RETURN PERIOD
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ANNUAL SEISMIC 
RISK = $808,000
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PORT TOWNSEND FERRY TRESTLE
CURRENT TRESTLE 
AGE = 35 YEARS

REPLACEMENT 
COST = $22,078,000

EAC = EQUIVALENT 
ANNUAL COST = 
$1.16 MILLION
(BASED on 5% DISCOUNT 
RATE)

WITHOUT SEISMIC RISK - OPTIMAL AGE OF REPLACEMENT IS 186 YEARS
WITH SEISMIC RISK – OPTIMAL AGE OF REPLACEMENT IS 95 YEARS



QUESTIONS/DISCUSSION?
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