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WASHINGTON STATE FERRIES
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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

« SYSTEMSAND UTILITIES
(LIGHTING)

« BUILDINGS (OCCUPIED &
UNOCCUPIED)
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ASSET MANAGEMENT MODEL

RIDERSHIP CAPITAL EXISTING PROJECT BENEFIT/COST
PROIECT TITLE TERMINAL
COSTS CO5TS SEISMIC MNET COST RATIO
Friday Harbor Bridge Seat Only Friday Harbor 5484 163 $1.108.000 $678.516 §7.593.442 £ 8
Edmonds Mech+Elec Only Edmonds $131,592 $1,504,000  §1,100.230 52 685,641 26
Orcas Mech+Elec Only Orcas 136,950 £1,561.,000 5289983 52,778,726 2.6
Edmonds Tower Only Edmonds $789,552 $2.619.000 $1.100.230 54,420 438 23
Lopez Mech+Elec Only Lopez 67,350 51,625,000 160,373 52,159 385 2.3
Anacortes Mech+Elec Only Anacortes 5182698 51,491,000 5265071 52,040,351 22
Southworth Mech+Elec Only Southworth 526,928 $1.493.000 $322 576 51,186,781 1.8
Seattle Towers 2+3, ME3 Seattle 50 58,432,000 52 486,610 56510434 18

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

e 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

e CONDITION OF ASSET
« DEMOGRAPHICS INFO

« MAINTENANCE COSTS
« UNPLANNED MAINTENANCE

FAILURE PROBABILITY
CONSEQUENCES OF FAILURE

« REPLACEMENT COSTS
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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)

Lt

Cost (in thousands)

53,000 =

$2,500 =

$500 =

50

52,000 o

$1,500 =

L

Optimization Chart

51,000 =

20 40 &0
Current Age
'

80

100

Cost of Planned Maintenance, Unplanned

Maintenance and Ridership losses due to Planned
and Unplanned Maintenance
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PORT TOWNSEND FERRY TRESTLE

CURRENT TRESTLE
AGE = 35 YEARS Optimization Chart
$2,500 -
REPLACEMENT $2,000 -
COST = $22,078,000

$1,500 o

51,000 o

EAC = EQUIVALENT
ANNUAL COST =

Cost (in thousands)
I

S500 o

__-—-"'"'_--—
1.16 MILLION
$ 50 —#_._ r ' .
(BASED on 5% DISCOUNT 0 28 et 60 80 100
RATE) urrent Age

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

ASSET MANAGEMENT MODEL

« CONDITION OF ASSET
« DEMOGRAPHICS INFO
 FAILURE PROBABILITY

e RIDERSHIP COSTS

« CONSEQUENCES OF  REPAIR STRUCTURES
FAILURE .
. MAINTENANCE COSTS * REPAIR COSTS
. REPLACEMENT COSTS . REPAIR DURATION
. SEISMIC RISK
NET COST OF

PROJECT EXECUTION
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RIDERSHIP COSTS

AMOUNT THE CUSTOMER

WOULD HAVE BEEN WILLING TO TERMINAL WALKON  VEHICLE  WALKON WALKONTRIP  VEHICLE  VEHICLE TRIP
RIDERSHIP  RIDERSHIP  DELAY LOSS DELAY LOSS
SPEND (O R COMPENSATE D)TO Anacortes 1053 4258 $32 $45 $32 $30
Bainbridge 8460 8858 $32 $68 $32 $45
AVOID THE DISTRUPTION Bremerton 4318 2593 $32 a4 $32 $29
Clinton 1289 9532 $32 $83 $32 $55
Edmonds 1505 9461 $32 $60 $32 $40
WALKON + VEHICLE RIDERSHIP Eagle Harbor 0 0 $32 $0 $32 $0
Fauntleroy 1060 6481 $32 $53 $32 S35
BASED ON AN N UAL STATISTICS Friday Harbor 571 1851 $32 $150 $32 $100
Keystone 292 1689 $32 $113 $32 $75
Kingston 1505 9461 $32 $60 $32 $40
DELAY COSTS BASED ON WSDOT topez | 115 783 $32 $150 $32 $100
Mukilteo 1289 9532 $32 $83 $32 $55
STANDARD DELAY COST Orcas 218 1608 $32 $150 $32 $100
Point Defiance 213 1717 $32 $53 $32 $35
Port Townsend 292 1689 $32 $113 $32 S75
LOSS COSTS BASED ON COSTTO Seattle 12778 11450 $32 $68 $32 $45
Shaw 15 75 $32 $150 $32 $100
DRIVE AROUND AND CUSTOMER Southworth 306 1938 $32 $53 $32 $35
Tahlequah 213 1717 $32 $53 $32 $35
S U RVEY Vashon 200 256 $32 $105 $32 S70
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REPAIR STRUCTURES
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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

7 WSDOT
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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

Beffingham

vicioris @ | Friday Lopez ~ A

Harhor
_paman M. Vernon
US4 @
Part \
- Townsend .lFﬂ'fsln-n
port A:n,nefe,'s' A\ L Everert
— B ciinon of (33

Auto/Passengar r

Passanger-Only | Hﬂc}d".\ mgml:'lwnao

® el

7 WSDOT ™



VASHON FERRY TERMINAL

72¥r Return Period  224Yr Return Pericd 475Yr Return Period 1,000¥r Return Period
LI I ' E FA‘ I I O N DA I A Period of Vibration sA sA s sA
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7 WSDOT




VASHON FERRY TRESTLE

TRESTLE ANALYSIS

TRANSVERSE SEISMIC LOAD
APPLIED TO BENT, KIPS

LONGITUDINAL SEISMIC
LOAD APPLIED TO BENT, KIPS
°®
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TRANSVERSE DECK

NOTES:
1 B MORATES STUB PLE FAILLFE LONGITUDINAL
DISPLACEMENT = 1.2*

2 () INICATES PILE FALSE
3. (2T INUICATES BENT FAILURE.
4 INCICATES FILE TO FLECAP COMMECTION FALURE

DISPLACEMENT, INCHES

/'i\VASHON TERMINAL PERFORMANCE 72-YR SEISMIC EVENT
\_/EXISTING CONDITION
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VASHON FERRY TERMINAL

BRIDGE SEAT + TOWER ANALYSIS

SAP2000 / CSIBRIDGE

v WSDOT




VASHON FERRY TERMINAL

72-YEAR DAMAGE MAP
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VASHON FERRY TERMINAL

72-YEAR REPAIR MAP
N BB
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VASHON FERRY TERMINAL

SEISMIC RISK COSTS

CONSEQUENCE COST
VASHON RETURN PERIOD
10 100 225 475 1000
Trestle S0 $20,033,000 $26,197,000 $26,197,000 $26,197,000
DAYS FAB 0 240 300 300 300
DAYS INSTALL 0 130 170 170 170
Bridge Seat S0 S0 $2,563,000 $5,126,000 $5,126,000
DAYS FAB 0 0 0 0 0
DAYS INSTALL 0 0 6 12 12
Tower S0 $3,668,000 57,336,000 $7,336,000 $7,336,000
DAYS FAB 0 15 30 30 30
DAYS INSTALL 0 15 30 30 30
ransfer Span Relocat S0 S0 $78,000 $156,000 $156,000
TOTALS S0 $23,701,000 536,174,000 538,815,000 538,815,000
DAYS LOSS 0 345 475 481 481
DAYS DELAYED 0 29 61 61 61
TOTAL COST $0 $37,529,680 $55,106,056 $57,980,576 $57,980,576
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Expected consequence cost versus return period

—
) | s

8 $60 - —

L $50 /
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8 10 100 1000

SEISMIC RETURN PERIOD

ANNUAL SEISMIC
RISK = $686,000
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VASHON FERRY TRESTLE

CURRENT TRESTLE $3.0004" Optimization Chart
AGE =60 YEARS '
$2,500 +
REPLACEMENT COST
= $22,341,000

$1,500 - _e””
i
$1,000 o L
ANNUAL COST = $1.25 sod """

$2,000 + e’

EAC = EQUIVALENT

MILLION _/
SO r '

(BASED on 5% DISCOUNT 0 20 40 60 80 100
RATE) Current Age

Cost (in thousands)

WITHOUT SEISMIC RISK - OPTIMAL AGE OF REPLACEMENT IS 87 YEARS
WITH SEISMIC RISK — OPTIMAL AGE OF REPLACEMENT IS 59 YEARS
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PORT TOWNSEND FERRY TERMINAL

Aulo/Passengar

Passenger-0nly | Hood ™.
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PORT TOWNSEND FERRY TERMINAL

RESPONSE SPECTRUM

Sa (@)
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PORT TOWNSEND FERRY TERMINAL
AASHTO RESPONSE SPECTRA
RETURN PERIODS < = 1033.5 YEARS
FRISBY METHOD 1

—4—PT-DE-
-EQ1- 10335 YR RP

BT = M1

e FT - M1 -
= PT - M1 -
——PT = M1 =

i PT = M1
——rPT- M1

10335 YR RP

EQ2-T21 YRRP
EQ3-24.1 YR RP
EQ4-200 YR RP

~EQS-4746 YR RP
- EQS - 500 YR RP

Period. T (sec)
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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

CONSEQUENCE COST
PORT TOWNSEND RETURN PERIOD
10 100 225 475 1000
Trestle S0 $13,410,000 $13,410,000 $13,410,000 $13,410,000
DAYS FAB 0 180 180 180 180
DAYS INSTALL 0 90 90 90 90
Bridge Seat S0 S0 S0 S0 S0
DAYS FAB 0 0 0 0 0
DAYS INSTALL 0 0 0 0 0
Tower S0 so $0 $0 $0
DAYS FAB 0 0 0 0 0
DAYS INSTALL 0 0 0 0 0
ransfer Span Relocat $0 S0 S0 $0 $0
TOTALS S0 $13,410,000 $13,410,000 513,410,000 $13,410,000
DAYS 0 270 270 270 270
TOTAL COST $0 $56,481,750 $56,481,750 $56,481,750 $56,481,750

Consequence Cost per Day
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$159,525

$60

$50

$40

$20

$10

CONSEQUENCE COST

$30 -

S0 -

Expected consequence cost versus return period

S e

10

100 1000

SEISMIC RETURN PERIOD

ANNUAL SEISMIC
RISK = $808,000
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PORT TOWNSEND FERRY TRESTLE

CURRENT TRESTLE $2.500 = Optimization Chart
AGE = 35 YEARS '

$2,000 =
REPLACEMENT

COST = $22.078.000 22300 5

$1004 00 ee==TTT

EAC = EQUIVALENT
ANNUAL COST =
$1.16 MILLION cod

(BASED on 5% DISCOUNT 0 20 40 60 80 100
RATE) Current Age

Cost (in thousands)
f
i

$500 +

WITHOUT SEISMIC RISK - OPTIMAL AGE OF REPLACEMENT IS 186 YEARS
WITH SEISMIC RISK — OPTIMAL AGE OF REPLACEMENT IS 95 YEARS
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QUESTIONS/DISCUSSION?

Jeri Bernstein, SE Bernstj@Wsdot.wa.qov
Chris Stearns, SE StearnCh@Wsdot.wa.gov
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