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Hillside Tank Blends
into Neighborhood

Burgeoning San Francisco Bay area populations are looking for
increased water storage capacity.

s the most af purchasing a

home contimeee o mse in the

San Francisco Bay area, many

citizens are lnoking m the ot

lying waburbs for a picce of
their American dream, This has fucled
the swhstancial and susmainsd poguls-
ticn growth Brenwood, i, has been
caperiencing oves e last several yoars.
Lacaped abwiar 45 miles sasr of San
Francisoo, Brenwond's population has
been rsieg dramaticilly every pear To
lasulle inciease] warer sEnfape CASCiry
demand associazed wich incressing
population, improve seliability, and
pravide eimergeney water o, the
ciry investigared seveml oprians for
installing a new four-M4E warer seorge
tank.

Seviral locatans were evaluaned for
the new storage reservair and the cur-
rene lowmtion was chosen due o popo-
pa]uhlu.] requineiments, sdjacency
existing infrastraciure, and adequate
property rights, The only comeern foar
the iy was thoar the bocaron was
immediately adjacent m exstng es-
demces. Dhae e this proxioiy, the cliy
haed dix coasider orher dlpsmatives, such
i 4 prestresed conceece mnk thar could
be completely or parmally bured, In
;adcill;iuu., E rlidl:l‘.';ldl! concseie pank
could readily sccept archivectural ereat-
miEnzs.

|'|_F;|_-r :I]I'.I| :vpllu:i:.ll:, “rr.ll:'.lu'nu.l
officials derermined thar o peestress=d
cancrere rank was the maost offioent
confipuration o the cliys mesds
Presrressed concrece rinks had been wsed
successfully i similar applicasone for
dovados, preniling, reliable performance
evenn under ndverse conditiens such as
earthouakes and fires. Given this proven
wack moond, Brentwond effkaals =L
conficdeny thar o prearssed concree

i
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M—rummﬂhﬂ;ﬁﬂpmw o rle maw tank greented

ity prodiles.

tank woull offer the rellalkdlisg and
duiahiliy they were cossting on and
that thve srucruse woukd be vimuably
maimvtenance-free e i has no coar-
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Advanced Techniques

The project eemplified the most
scdvanced constrsction anel presiresEng
|e|:hi1iq-|||3: in rhe indusery The foor,

Arvdisvaurad rook ol Gaade g Sandfgring of dhe el Sl sffeas e
rrandinia floi ohe ramd fa e serroaaaieg resddential seightonined

16 W GOVERMENT ENGINIERNG @ Jasaiakr=Fessiay H00G

WA, SOAENEL.OHM



ftings. mlnm;. deI_u.l i were |
i.u.-ﬂ.”.nﬂi.-h'ld. beuil wr;l: m!ﬁu"

The fourMG seseivisin, tonsmsoed i |
just five I-'l:lm'lllﬁ. hum e dlsmcres ;
ndlﬂﬂ was g0 partially, bary the tank

uFIHEmﬂlmdup:hpmﬁ_
fescvaly dncorporaies @ 10- -l ihick
puuud in-place’ conerere core wall,

wap presressed bath wernlly

ani’ -umuhﬁzm:fa]lal s mchiicve g il
wal vompression ol 204 psi, Verrieal
posc-tensinning was schieved with 121
verthal throadbans 1 164 0. in diamie-
mer Misre than 12 miles of seven-wire
Fl:.rn.nnud. zrand s weed far the cir-
cumferential pﬂu‘th:m.r" of the ‘wall.
The strard s applied o ghe wall cmre-
TEIC BT O LEERion nFLi-,!_ﬁﬂ lh mﬂ'ﬂ:m
covered with 2 i of i’l.lhuru-rta]]jr
applind shatcrrie.

The tank has 4 reinfarced coneners
mwﬂnurlhtw‘zﬁbmunnrth-

deally, Flexilble commettiars at the vl
Emnndmg..mhhmdmhﬂcmre

wall ||1 mpr:,luuh. maxinmioe |:|1E"

srtperinncy ductilioy durdng st loads

s e heiple aeivmis Farces pypicabin che |

Bay Arpn. The mnk hasa ik, 10-in,
ilaick: twa-war ranforoed concrete ool
IJP‘IHII!'.I b phirrp-rwn 2d-in inmse-
ier; reinforced concrere aliimpi, The
il Tike the Baor, was car monalshi-
cally.

Becamse of the p|'=l=r|-:: of housing
divelopments o the arm, a majar con-
cern wist the wisililing of such o lasge
wanke in the neighbarhood. To encoursge

.mmwbmﬂnwﬁdﬂnwn&nﬂ

m:r:lprnm andersanding,
ard mppoer of the projece. the sty

several conceprs fos blending,
dtmkmmdtl:ul[ddﬂ. l"lxl:pﬂm

. :Lndu:: anirchjlmurdm will Tacaide
from Aanlderscape, Inc. [woww bouldes.

wcape om| oo the npper partion of the
b wall v conplerly shistd @ from
wiew snd Lindscape the hillside 1o mimic
the rumal Fillside lurmuuﬂmg 'ﬂ'l:.ml.]-.

The result wis & sofier and more ganial

mwssition From the ok e the soenie

| beaury of the surmunding  residensial

neighborhood. Tritng e be sensitive o
the concemi of sy resideire, a sig-
nificent amoune of time and elfore was
pui ot the achetecharl and Bindwsipe
plaise The ciry was plesed e projecs
was complered on time and withour any
complains from the naghbaring resi-
ilins,

Working with Peenowicad 0 this
prEect wis a cnhm'n: p.lrln:li'llp ‘ol
E'rrm—mn'ﬂr:nl‘l-urn mﬂ ﬂlll:ulhm
Ine, (www imley hﬂnmm}.&limgj-
neering copsulmng GSE Consenicinn
Ca, Inc ﬂwwm"yum:tlun.mm}.
gemeral ennLriciar The Covello Croup
[mm\ulh!mu.p coml, ConsErcrion
manager; and  DYK  Incorporated
F.I-'\-m.dyk.m-uru,l ik designer and con-
IFACT, T.:dmu:ll advancemenm as well
e the mmﬁ[l:d-ll qualificariong and
experience af these firms were impht-
i inpgredients in chie i
a.u.d.-:unn.n.uzh ‘af. rJ!i]:in

lerian af the watr
mnk m:.?ﬁ waial ennirilichon ) tha
well-being of the -:.ummm'&;r It ensuarcs
ﬁuﬂmmﬁudﬁ‘]] be ahle to pm'lde
P and reliwhle waner m I:llﬂ: Mg unrly
gurrent demapds, bur funere oo as
well. The tanlewill be a welcome acldi-
tion and a good neighbor, CE ]

Muﬁﬂmﬂ-nﬂhh&iﬂﬁlﬁd'&mﬂ
alireamrar arniare,
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Building a Better Tank for Brentwood

Likee mainy wrban conmmmanaties i
the San Francisco ay Ares, e city
of Brentwol, Calif,, has experienced
explosive grasth with the influx of
new residenis over the lest several
vesfs. Ton handle increased water sor-
sze capacity demand, improve reli-
abiliry, und provige emergency water
stowage, the cry investigated severn|
opnens for metalling & new 4-mil-gal
(ES-ML) wnrer swsige tnk

Adter their evaluation, Brenrwond
nfficiale determined thar o presressed
cuarerete itk waw the mwist efficient,
oisz-elfective, lw-maintenance con-
figairagion for the cites needs. Pre-
strewsed conerens pnks liad been used
sucressfully in similar applications for
diczadles, and their performance and
reliahilivy were unmatchisl, even under
aclverse conditions such as cantbeuakes
anid fre. Given this prowen track re-
e, Brenitwiixd oflicials kefe confident
that a presiressed concrete sk would
aifer the relinbility and dura bdicy they
weere coannibig e and that the srocure
woubd be virtally mantenance-lrew
beciuse it has no contings,

Working with the city of Brent-
wond on this project was a colesive
parmership of frms—Kimley -Hirn
unel Asscates Inc, civil engineering
consulians GSE Constroction Co.
I, peneral contracror;, The Caovelli
PO, Curs L oo ma nager; and
YK Incorporated, eank designer and
contractor: Technical advanserments
as well ax the combined qualificarons
and experience of these Anms were
imporiang ingredients in the ssceeasful
:Jc!.l;;ll arul comsruction of this rank

Team takes advantage of tank
technology

The project exemplihed the mast
advanced construction aid prestress
g iechnsgues in the mcustry, The
fhoar, frorings, cobumns, wall, and
roof were all dessgsed and construcred
with concrere, The 4-mil-gal §13-ML}
reservoir, comstrucred in juss five

The city of Brentwoads now & mil-gal (15-ML prestressed canceate fank incorpomise
tha imslusirys szt sdvanced constraction el prestressing techiclogies.

merciths, bae an inside diamerer of 154
fr {46.9 miand o waner depth of 30
bt {20 m], The reservolr Incorporases
a 10-im; §X54-mm| rhick ponned-
in-prlage conerete core wall, which
was prestressed bath vertically and
circumberertially o schisve a residual
compresaint of 200 pai |1,37% kPa),
Verricn | poar-gensioning was achieved
weath 121 vertical threadhass, 1 14 in.
132 ) mdiameter. Moce than 22
mi, (A5 bnd oof T-wiie galvanmed
strand was gsed For che circmmbfor-
ential prestressing of the wall, The
strandd was applicd vo the wall exterior
ara rensiondal 14950 b (6,781 kgl
amil ther eovered werh 2 i, (571 i)
of gummangally applicd shotcrete,
The rank has g reinfosced concrete
membrane loor char was cast inono-
lwhically. Fhxslde commpections as the
wall hase sisd fop, combaned with the
core wall incompressson, me e
the structuees ductling during stane
losedls apd the high aeisniic Frces typi-
cil in the Boy Area, The tank has a
flar, 10-an, (254 -mum thick, rao-way
refnforesd cancrete raof sapparted by
ehirty-twe 2460, (51 0= diame e,
relnfosced cancrete eolumms. The roof,
like chee oo, wars cass monelichically.
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Tank ensures safe and rellabde waier
for years to come

Becange of the presence of owing
developmencs in the area, a majar
comern was the visibilivr el such o
large tank in the neiphlbsochod
Ta ENCOLITIES COMMENITY Aceplane,
uniderstancing, amd support ol the
prajecr, Kimdey-Harn and the city
ceveloped ssveral concepiz for
Blerwdeng the wnk o che hillside,
The aprion seleced was o partially
bury the rank and e an archiectural
rock wall facacde an the wpper porton
of the rank wall i compleely shield
it from view. Tlse result was a softer
amnd moxe numura] cransaien fram s
rnk o the soenic beauty of the sas-
eoamnsding residential neghborhood.
The cty was pleasal the [FEECE Witk
commpdeted on dme ared withour any
complaines from the negghhoring
rexidenis,

The complenon of the warer
sporagpe fank makes a vicnl comtribo.
tin 1o the well-being of the commn-
naty, It ensures char the ciry of
Birengwnand will be able to provide
safe amd reliable waner o meer o
il y currrent demands bar fumare
o gk well,



