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To give the reneral zé. lozleal seitins at the
dama site,

ac det-z“' ine if ihe site has b*n “deau ».:m’-r
exnlored b} driliinc. _

']

. .
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To recoizend items in the spﬂcﬂc -.tiqrs for
ex(: vation and zonstrugtion of the dan,



Intreduction

The writer spent one day at the dém site, barch 19, 1954. Frior
to this exardnation é.ppro,m‘.mtely 2 hours were spent at the site on
September L4, 1953. During the course of the present examination ¥r.
Ca Snevllug and his staff hl*-ced .:xll available information at the writer's
disposal inciuding dﬁ;.aL‘l loFs e_nq Hranorrrachs ol t.he driil cores, a model
of the drill hcles cq.a.:tmcte.] by Mr. noide._, '..r«w.m,(s and ereal photo--

gmphs. The )fr*ter‘hae d:!.acuawi the result’ of t:!e dr..l_._ng with ¥r.

: Torm !velsoq and Hr. hJ.lun .ww.u, qrill .'uiswcm \ e

-t L |

To all uf’ tbese pensons for their whole. *nrtad cocpération, the

.I‘u.‘
b ¢ %

writer is msp mt.eu 4 G

Altaaigh tht tifs spent a;'t the Gorge site L35 Si'!.ee thi-writer bad "
i i 7.
been dealiny with the )rcb_..,.., i e and p.,..e-r‘*.m\e sives on this portion

of the upper: 3k a.*it lgvar for the pasi 12 ycars. % .uc‘s}' of the experience
gained from tne work, upsireain is c.p..».uc-zb.Le to the uo*-ge high dam site,

e

Gener:l Cesloyy

Bed Rfock. The rock at the Gorge siie znd for many miles both upstream and

downstreanm is 2 granite—oneiss. It is the or;l}- rock of any quantity in the

entire area except for the river {ill ang rock fall material along the sides
and potton of the river,

The dam site is unususl in pany respects, lost striking is the rise
of solid bed rock up to the surface of the ground almost in the middle of
the canyon and right-at the edre of ihe river (see drill nole G. elev,
739.9 feet). 1In cmtrast irec deeper and buried portions of the river

channel lie on either side of this mid—channel dome. Toward the right bank



the bettom of the buried channel lies cver 100 feet helow the bed rock
surface of the dome in mid-channel. The sa2me situation prevaile on the lerft
bank where bed rock is over 10 feet below the dome suriace and aimost 200
feet below the surface of the ground at the foot of the cliffs,

The mid-channel dome will not only rean less excavation for the founda-
tion of the dam but ihe buried channels on either side will provids a;n
excellent sitnation for Q}Yorsthu durine conetruction,

The granite-gQE‘i,s_é'h%d ro_.ck‘has '.-@.ny.:_f:u:lt or glip planes as well as
open joint plan:as‘ s?‘;oﬁi';g in the canyon wall at tae dam site. Urillings has
shown thet many i‘ax.ﬂtag",'aﬁd;:'.oi.lts occur penzath tne c.;m and in the abutments.
Une of the ore eﬁ;tu_ﬁéivé fadie occurs 50143: £he da-.-:,dipgiing upstream and
toward the 1iht bank at an lngle of ap;‘.ro::ina;ef‘; i d@:mgs; The fault
plane varies j.’r!‘cmjh lxvitle leim_than 10C feet in depth at the axis of the
dam to nore than laﬂ'ééét u;;trgan {réi. the axdss AL drill ole U there was

alzost four test af 8and. in the fault Zone aporoxdmaftcly 115 feet below the

surface. The f_s.:-.lf,_ erﬁévaz.ay ba c=_iac_‘._re-i by the logs of drill holes G, T, U,

38, 53 ana ke "D 27T

In general it may oo %af® 3.4 the bed rock above this fault plane is
core broken than that below. lowever, the reck above the plane is by nd
meins weak, ; .

Une of the most characteristic featur:s of the upper Skazit fiver is
the oresence of huge vlocke of graniie—sneiss in the river bottom, ALl
supnosed bed rock outcerops in the river nmust he viewed with suspicion and
dril_sd to deternine whether they possibly cc\':-;L;!__ba loose bloecks,

The doire of bed rock at drill hole G mizht have been such a block.

noviever ine urill penetrated 238 fest of rock. (me of the best types of

evidence indicating bed rock below the dam, rather than = scries of rallen
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blocks, is the presence and the wniformity »i dip of the f'-m'lt plane describ=

ed 1bove and encountered at several holes,

Uther slin planes occur on the ri-ht bank and were encountersd in
drill holes O :md 0, The planes are gpproximately o5 to 70 fest froum the
surface and rouzhly parallel the steep canyon wall at this point. The S:L‘i.p
planes are characterized by about two feei oi gumay sericitlc material.,

Although these rlanes are small they are located in a rather eritical aone

»

where the: Lhiust irum the dam will transmit stresses into them at angles

larger than ri;ht angles, A e'msiderable mass of rock cecurs outside the 311
E 2

planes and it way well proviae a statle “hrust block, However, when stress
. [ -

analysis studies of tle dam-are made 1t "ay be well o0 review the rock

- -

situation on thies wight bimlk, ' ~

Buried ghannels = Udep aud rather narrow buried channels #ra rather typical

of the upper bmrt‘.. R.mer va.l.le,. They are £illsd wita huge ‘-lock.s and
boulders of sraite=~rneias alonq with finer sand and e-,mv“. "he ertemt

and depth of tne channals han veen fairly w-ll deter.ined oy drilling, How-

ever-scall slot<like and deey chaniels uay be en"cu.,.s‘f'ﬂ ,ur;ng excavation

that are not revealed by the presant drid '\:i.]".,._;. Tt fuay be :wceasary-to

4 =

enrluce shafts of comdrat: abore and below the dauw i suck slots are en-

countersd, r

The Drillings Trogran
dany noles were drilled in 1918-191Y and orilling was rssumed again in

1953 and carried on into 1%954;. The writer had no part in laying out the

drilling rrocram except for a few of the more recent holes. The area is well

cover=d with holes and the larger features such as the position of the

buried cnaunels and the-centrz) dome of bed rock are well established., The

I
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design of the structure and cost estinates of excav-iion can be maje from
the -subsurface daia., Thus the preliiinary driliins ;rogram seens comnlele,
I have recormended one additionzl hole between dArili holec 24 and R
and going in at 45 dagrees from the horizont:il under dr_ll hole . io
vertical nor angle holss cross this critical zone where the thrust frow the

arch will be transaitted to the rocks in the abutment.
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The writsr sug=sts trei som?® provision be made in the specificatious
’ 4 B ¥ g 4 F | -
drikling on a-liwdtel scale durine exézavation.
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It is als6 suz3estd that the site be =iamined Aeologically during ex—

for supplement=l

¥

cavation ®o that major joints and faul .= can be manped *.n ofder to obtain

information for the grouting. progr m and mossibly for i‘\’irtl.v;r sxcavation.
< gl tEk et Sl e T -3
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Concrusions

1. Geclszically the eils ie wauiual in ehat rc-.'.'z mc;if ‘M<ée:in the centrzl
part of the valley boblou and is- fanked = eigher "s'i"dg-b;' buried channels
cver iDC feet below the Cud 1‘0_9}; dorie fins Lne c.‘:ntar."

Z, Fault planeg and joint rlanes are nuzercns, (ne of the rost critical is
the fault rlane arproximstel; L0 feet below the dan and dipring upstrean at '
an angle of 12 degress, Other slip planes of impertance are on the richt
bank and reughly .parallel the stezp canyon face,

3, .The site has been adequately driiled to delermine the design of the dam

“‘and to prepare cost estimates of excavatione

£ s F R
[ dati s At 210 AL < 2 A

Howard A. Coonbs

"rofes-or = Ixecutive Officer
Departinent of Geoloygy
Urversity of Washinston

(9}
Seat-le 7, washington



