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History: & Background

Onginall structlre designead and constiucted 1y
Blreau off Public Reads, In; 1958;

BUIlt as; part of the'caliseway: across Lake
Cushman, Glympic Peninpsula;, Washingten State

Lake Cushmaniis a reserveir UL el PewWer:
generation By Puget Sound PowWer; formed by,
damming the N. Ek. Skekemish River

Bridge: isien Natienal Forest: land anutting
Olympic Natienal Park




—_— — ==~ — ey

Biaime - PLynden
g Femdale

3 = b
i Lake g Duncan

Cowichan ! "
Tonasks IEH_"‘;U'E Falls I 4
o
Cokla l
Todsp ':'_':ln;ahc .,ﬁ ¥ |
o

\ I

Brewster . ”"""F":""d =
m" e .

ﬂﬂﬁng:enur: D"""’;‘a“" ,-f.p”r:-“

"Chetan
= | /
'*'“ oWl erville
. Q

I
|
St Wnshlngtun , Guincy REphreta @ |
i
|
E{Imhuru @ | |
1
WWestpar I
geyTond Natianal Fark Yakima B g |
b AN —~ s |
. \ Pomeroy
wapan ( o LHEMM

Toppenish.
S ; Geanai .{Em.w 4.
Walia Walia /
Eaas.u:le SRR A T [ = B s R PR
. g Gnl-ugnuau;- uUmist "‘l - Milton-F reewater i
PN ()

Fin-ckaway A | L BITISION S aee | pendicton

Eem:h b\ L Theltlalieﬁ_-,i-@ E’ Egin * Hells |
Tillamook by S S Bt Prilest Rock 2 “"sl
"o o Recrea

o T et a ]




e~ e

IL. : I .F"

£

12000+ Ft, 7500-9000 Ft. |8 4500-6000 Ft. |_|1800-3000 Ft. 8§ 600-1200 Ft. [l 150-300 Ft,
5000-12000 Ft, | 6000-7500 Ft. |8 3000-4500 Ft. 8§ 1200-1800 Ft. | 300-600 Ft. (0-150 Ft.
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Lake Cushman

Lake Cushman is a 4,010 acre {16 km®) lake on
the north fork of the Skokomish River in Mason
County, Washington. The lake is maintained by
Cushman Dam Mo, 1 providing electrical power to
the Tacoma Power system. Though slighthy colder
than out-of-state lakes, Lake Cushman's
temperature is relatively normal for YWashington
lakes. Itis fed by the Skokomish River which is a

Lake Sinclair Real Estate -

glacial runoff river.
wny chlakesinclair.com - Wiew All Lake

Wiew article on wikipedia.org
tMore photos Sinclair Property Lake Homes, Condos,
and Town Homes

By Juha.k

Fhotos

Spensored Links

Premier Lake Homes -

whistdd resenveatlakekeowee.cam - The
Reserve at Lake Keowee. Plan your visit.
Packages from §145.

User-created content

wWashington Campsites drip planning) - Lake Cushman

State Park

Travels - Lake Cushman

The Pacific Morthwest - Lake Cushman

Seattle Area - Lake Cushman (View)

Places - Lake Cushman bl
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Residences

Lake Cushman Resort,
o G
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October, 2002 photo
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2002 inspection photo




April, 2008 inspection photo
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Scour Issues

Peveloped frem time ofi constrlction
s Lateralf Vigratien scour

s Contraction scour

s Locallscour (delrs)

s \Wave action

Many: attempts 1o study and: mitigate




Histeric Scour Mitigation

1966 — lange riprap placed

1976 — gakion mats; en lewer: fillsrand
areund piers (piles exposed againiin: 1977)

198l — extensive gabien mats en fills and
around piers; (sticeessiul until-2007)

Evaluated i 1961 by Hydraulic: consultant
s Encasement of piles 61— 10 feet helow: existing

a EXtensive riprapr and ganions

s Recommended extensive check dam (this
would meanrnerfishies could swimrupstreamt)

=> 1986+ NONITORING




Underwater linspections

@cteper, 2002

March, 2006 (1 conjunction Withr EEVA e
developran Undenwvater Inspection
Traiming Video)

Betih Inspections: performed by Collins
Engineers, Inc.
















December 3, 2007

Stream Gage 1.2 miles upstream; firom
pridge

Legaed discharge: at 20,100 cfs which
Exceeds a s0-year fioed

Largest flow: since’ construction: ofi the
Pridge (1934 — 27,0005 1949 — 24°200)

HIghest flews eecur InNov/bec—aiter
resenvolr has heen lowered










Re-establish Access

Restoling aceess Was: pelitically: charged:
n 25 landewners wWith aceess nghts (lneat or read?)
x FERC re-licensing off dam

Eelest senvice — land), trailihead) safety,

decommissioning, fire: management,
administrauen; (lsut mayhe net?)

Short-termivs leng-term
s Factors ef safety

Eunding - EREO




Evaluation Challenges

Nordiillflegs at bridge Itself
NoGras-uilts

Pay:iten for piles from: original
construction contract Increased 1449
(lenger: piles, more piles, drivingl cests?)

Center pier Vs. end pler

Nor deficiencies despite previeus scoul and
significant everloads




Evaluation Oppoertunities

Baseline Inspection of existing bridge
(pest fleed damage)

Doecumentation off pest-constrlction
changes, te structure

Undernwvater inspection

In-place testing oiff existing piles toe
determine as-bullt lengtias

Drilling of site (pending)




Specialized Inspection/Evaluation
throughi Collins Engineers,, Inec.

Underwater inspection: andl condition: assessment of
pllesi threugh aiving.

AlOVE Watel INSPECHIoN| and conadition; assessment of
piles thrreugi climibing and/oer ladder access

Determinationi ofi in-place: pile Iengths for betn
Sulomernged piles and piles that are: above Water.
(MUenew: andf Asseciates) as' sulcentracter)

Specialized access (high ladder) to gather as-built
dimensions

Specialized nen-destructive testing te determine: the
location of steel components; embedded il concrete.

Assessment and reporting




Undenwater Inspection: and
condition assessment off plles
threughr diving.
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AeVe Water Inspection and
condition assessment: of piles

through climbing and/oer ladder
ACCESS













Determination: off In-place pile
lengtihs fer ot submerged
piles and piles that are aneyve
\WaLel:.




In-place: Rile Lengtih Determination

Baseadl onr soundiWave: theor —
“Pulse Echo Test” — Inducer/receiver

Measures,lengir off a feature until a
discontinuity’ that exceeds 50% ofi the
CrOSS-Sectional area Is encounteread

he end ofi a pilerweuld be read as a
discontinuIty-




MUENOW and ASSOCIATES, Inc.

Digital O-Scope

C

Time (in microseconds)

Graphic of Reflected Energy on O-Scope
A. Initial Impact...Starts Timing Sweep
B. Reflection...Top of Pile or in cap

C. Reflection...Bottom of Pile or
Reflection from discontinuity

Length of Pile is B to C: Time/2
















434 STORAGE OSCILLOSCOPE 4
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Gather as-pbullt dimensions and
PErfier nen-adestructive testing to
determine: the location oi' steel

COMPONENTS Embeddearin
CONClete.










Assessment and Report

Resulits eff pile: lengths transiated! to structural
capacity of entire bridge

Resulis ofi moedifications regarding Impreved
everall stability/pracing frem deeper caps

Evaltiation eif slope stability, for Suppoert of a
load

Work withinsmall factor of safety (ES=1.4)
With' lead restrictions (HS15) and' site
management




Short-term Access Solution

“Bridge” the gap
Used reduced! fiactors, off safety,

= (Iminimun crtera But checked against histenc
everieads; and conditions)

Mitigatien/nmanagement: of site
s Controllleads by gate access

s Annual Inspection

x Pest-floed Inspection

= Short-term = 5 years!
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Summany/

Eeundatien constraints for EmMergency: access to
estanlish mininmum design criterna (Werking With Wiiat
you have 1o moeve: ahead)

Multiple  in-depthl Inspectien technigues

a Value within ene! fimm =» One stop shepping”

x Availability: e technology

It deesn’t have te ook great...It Just needs  te) doi the
jolb SAEELY!

A leng-term selutien Is still in  planning., Al data will
e Used i loeking at alternatives.

Documentation, documentation, documentation




Costs

Inspection Contract - $24., 700
Bridge Supply: and nstaliation
5 SUpply: - $93,685

s Installation; -"$28,455

Being|akle ter get ter yourr canin again:
s PRICELESS?




