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A3sIkzig:l
Gentechnical investigation for a dan acroes Gola

i)
river near Jrnr.pdvailage, Nainital Aistrict, 7.2. for irri-

gation and drinking purposes were continued in the perinA
under reference. '

ii) The hro*ﬁsml dan site is located on sandstone
alternating with ninor siltstone/ciaystone bands brought in
contact with a thrust (XKrol thrust) a Little north of the dan
gite. In vi‘{w:nf tne projact ;xr;aa:;;.ying;;j.n;_;‘tfhe scisiiic

gone IV of the Indian sub—can‘ﬁnen‘b and also because of the
nearness of the K xrod trﬁrust ‘bt) tma prop »sed duail site, it is
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design for the safety of tlhe structure.

iii) The lJf':ii)tiéed"-Sg:’iie“'is;'pi'fna facie suitable for a
concrete as ‘well as a rock fill dan, Sufficient quantities

of construc'tlon 11’11:. rial for both the types ")f dan are alsg
likely to De avui.z.a,ule in 't;ho‘prn;]ect area.‘ However. for a
rockfill daa with elay” ¢ore; the .ij ')i‘* ﬁDtPChlliC&L probien
would be the loeatinn of spillway. 1In case of a concrete
dan, the” fAundation grale rocks nf varying physgeal properties
#111 have to e’ atquately” troated %5 :‘-e"d‘;sr then 'm‘éhelithfc
%5 e’naure“ #wains'# eliff« rr=n'ti“l wt'tleh@h‘ﬁ rmmp oi‘ thw 7 aﬂ'
hd&-%o be dpciﬂﬂﬂ. R
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e The feesibility stege geological investigations of 1
the proposed Jamrani D2m P rcject were conmenced in 1973, A
number of progress reporis and study notes covering various
geo'tochnical investigations on the project have been isgued
oince thene The present repert inccrporatds the gectechnical
dnta ccllee ted by the Putiors during the field seasons 1980-81
to 1983-B4, agoinst iten Nc.BG/53 O/NY/UR/T3/T3 of epproved
~ficld progremme of Guologiecl Survey cf India fcr these field

. # gecsens.,” The investigations during ficld season 1980-81

' were attended to by the first suther 136 deys), during 1981-82
by ‘the sceond ond thir authors (76 days and 110 days respect-
fvely) ond during 1982-83 zud 1983-84 by the seccnd author

(296 dzys =nd 237 days ruspectively)s The work dcne

comprised :

Field Detailed Iroverse  Prep.  Pit  Drift Drill
seascn - mZpping mepping  of geol 10gg- log hole
(1: 1000 Sc"le) 1:63,360/ ogical 1ing. 1; :CL)ngcore

. . 50,000 sec‘bir_)n 1logge
[¥F ODUCRICH & ~ scale, 121000 REm,

-_-—--_,,..--..___-—-—__—_---—..._-

1'980-81 10,06 sq.m 26 Lol 810 L.u. 53. 4m | 15m 5'5.5m

Toeis2, o 3 gk O R

bl 0 241 Bq_. . T8 L.k_m.__ a - - -
11;83-84; Li PR HRE 1 N “ bt poocteshaie
S ‘Mapning R RS GNP e S A URG e
v ] R S -;oi) 1 8000 S-QH].U = 0, 65,2, S""!irm" E ‘J ; ',,f A T Antused

Piebe v £1)4:75008cele f= 0,7 squkm. -
aLP Cw ﬁ@h of i f 1‘_'1'-(_1 tests q-bt.ejﬂed = ‘19 S 0EOeES
Wi LG In‘-{;i;tu gdest=site m’npiﬂg =1 Q SQells ., sk i ORI

1. I.n 1980-81 Ficid se. son .I'G\cormaissanct. ‘t.r‘.'ver'aes w;.rc. also
‘t&ken in thu new ..anib*g,h uam “l’tL ;ree of Jemrani dom’ project

\,»..

Iwhen 'corcs oi‘ drill holes I and II d'rivt,n to 22.5m nrd 35m
rcspuctively on right bank were ex"mimd. The hcle II encoun-
te.red bed rock .;xt, 30 5m depth; ol ke B 7 L% orill

24 The .preject envisages construction of ‘a c}rm aerose -
Gole river ncar Jamrani village (29016* 79036 736" ;530/11)
Minjtal district, U.P. The Hcight of “the dnm was o;'igina“lly
-Fomsedv'henbe 145m. The same has subscquently been redused <%0
~130m( in 1982-83),41s0, -the initially proposal to .have a . _
Lock fil1) dam with.& central clay core,2 chute. spillway on the
right bank and a- diversidn ‘tumnel on the Jdefd bank,receivéd
| a,igqg b2 ck when deoubts were raiscd about the 2vnilability of
8lay core wferi¥l {n the 'dfen’site cree, However,presently
W_ﬁ-&;termtivps »VizZ 2 rock fill dop Wwith clay core 2nd
conieréte dan . are’ unders; cemider'"t.ion. ' b Tl
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_ . e dan axis on RBe left bauk ig locat.d
;g son wido ridse of sand ston. dove Elg 65m whiehogx;tngl-{g

upto the o) af the dai  The dan &% 4%e ton wili have o
Tength of 42Tu of widch 6Yn 1ics in the riv r jsed, 217n.on
the 1eft Lanks and 14711 > the right vani, The cntire riv.r
"Ved is cover Ly rdv r Lorue voulders and éand. The rock
outerops ar. gecn on the awutiicnts only,

IV, 3EOTRCAICAL SROAULDE OF LOUKS @

1%. Ty deterndne the coteclnienl properties sf roeks.,
the following in-situ tosts wire ot done by C:ntral Snil
Jat.ricl Jvscarch Stution(Culits), New Dedhi, -

1) Gyeclic Zat.: Load Tests
19 atuf‘l,‘,r the defrrietion characteristics of rocks

Yyeclic plate 1oal tests' were carricd osut at fiftocn lncatioms

on the riht bank. Th~ results as given in Menoranlun Mo 2-3

(February1961) ar: tabuiat 1 in Appendix-I.  The -mal_vsj.s nf
the results reveals that the 1ndulus of defr mn‘l;].m f'ar sani-

ston:- near the riv v »Ad varies fron O.u 6%10° kr;/c:n 3
L;,UTwas k{;/c_n and in. 'thu drift W M-T, fran 0 021x10
kt‘,/c-lz to !J:17;L'x1u lq/cn o Por cldys‘t.fmw ‘nenr the riv, AT
bed, it varies: fron 0. LVLBXT J5 kp;/cn 1:') U.11z1u Iq/cn and
the drift fron u. u33x1usk,,/cn to 0. 251x10° k,,[cn . Yor silt-
stone, neir the river ul, iﬁ_ is U. 024x10° Iq,/cn 3 ¥

1i) Plat Jock Tusts s -
7. _ _ Six nub.rs of *flat jack tests’, three ‘each on
sapndstone aml clayston:, have been carried out. The results
aﬁ_jgz tavulzted in Appendix-II. The vaiues of modulus »fl defor-
Cnaatian obtained fron adrizon al sloyts and v rtical slots
does not sdow aprs :cigole diff renece in sandstones Most
of thn. values vary frou 0O, 05x105b/m1 t9 0,001xTVL 5kg/cn
For cla,ystsne, the ngdulus of defornatisn sbtained fron.
Yf’rtical slots ranges fron 0, 02273{1051{{' cn z'tfr (). 0256x10
“kg/a, and is 0, 0113x10 lq/cn? for the test conducted in-

H‘)J:S.z omtay Bl')ts

Al Pron the ahove it is evident thﬂt the values of
nadulus >f :tt'f')r'mti'm fa 3’%’&%&3”*’ silB%}ﬁ%ealnnl cl(.ystono
‘10 nst H&Q“J“p rec :J %ﬁ ap nctian'af unfrw urabls test gitese.
F By f the : 0 undor . dr
u;‘th 8ince nos‘b J be s}&n wc r '{l;léi %u't r. dry
cﬂmlitiona, m spective a.Lues under saturated conaitinn

ﬁ’hﬁﬂ the rescervoir is full),



I“ﬂ-cﬁi-

_..

It is under staau tu.l'ﬁ 't.hu £ Wove:

gwo t51T8 carrin 1--_
g valuw s of Dv "rj_nh ca‘p

‘Uu-b‘ Buupcqu""ntly hliv\.. i-n(licu.t' l]-
B3 ].y'ﬂis-

eilty.. The salu: hiny: pe ke avwle for &

111) In-eitu shuix Tu‘at' | v 3
19, " oo nulmur 11‘ tosts wers carri: ‘1 "u.t' far, r:Jck m".f
rﬂck, gm, Aach’ £aT clqys‘bgnii q,nr't aan‘l s‘b'ﬂ"l(’ ‘Three nuﬂb r
of togts wore ecarrid out for ¢nerete aver TCK, e Mchj:
for sanlstone, siltstone and claystones R0 70‘:]“’%“35;
gize block »f cmcrntv Th Tresults ar’ t",lbu.lnted in “\".‘f 1

o III.

2‘5; he c'nnrn”w-: strﬁn *‘bh Jf 5;3-“‘ "'t"m“ 'Lrivs fr'm
214 kg/on® to 432 ky/en® under “dzy conditions and fron 204 4
k{*,/cli 45210 k/en” under woet conlitions. For siltsinne,.
it is 513 K{,/cneund . dry conditinsns. The coipressive
ngth of claystma s not been deteTs in-l. Tests fur the

saiic, under Ary and m’cur‘;c.‘ « conliti.ns, 11'13 be °3ndu‘3tbd "

fory JUT-T.L r a)pr umi 1le

V. SUB-STLE. 503:. EXPLLL\TJ_M\T :

gy ]I‘lf'bl).lu : PP e o _
21e- ¥ 100 Yax Mors - the chutnent conditions, two Arifts .
Di=T(EL 69211) and D=2 (T6%1) Leve been excavuted on the ¥
- abutnent: for 37.51 and 33n resicetively. In general, thr:y
hav. encountered ffnrl rock £ 1@ have been galf supporrting e
even aft-r the collapse of. tirber sup; Irts.  Tha lat ral |
depth 1o sounl rmd fresh rﬁck in ‘t.hp:n is 24n 'md 16n
ively. 'The a:proxa.mte rl.a oth of weathering nq,y ha of tht-
orier of 10 15 15 o

22. n the 1ef‘t abutnent aiso two exploratory Irifts'
i.e.N1-1 (BL 637:611) and 71~2 (Z1 771.0n), have been ut
in sanlstone.  Their resiective lengths are 35.5n and 341
The Arift 9L~1, has becn unf avourab le dli;‘;nH;t very cinse 1‘.I
a nala.and as such it has not ¢stablished the lat ral dew y

of sound rock. In the drift )HI-2, sHrund rock is aan.aul

a.f‘tﬁ}“ 1511. Th\a lr“"ct\_d d-t..
pth of stripin,: :
be 13 12 151. pping of 'wl}'tux nt )
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. 41) rilling .
23 In all 22 Arill holes have been put in the dav

gite area. “In.ping nf thh first 20 holes Ariiled hefre 1901
ul ut ng the enres have ndt hoen frund

cauld nat be carri
n orlr. TWo driil holes, I =21 on Left avutnent and

04 Wh=-25 on risint abutie nt. v boen Arilled fron Tl 645,.3n,
and Bl G, 3511 T gactively aft r Jecelinnr1982 1)y probe the
£sundation xocke 95th thess hole are locab: 1 c1 se tn the
riv.-r Dbed and hove been Iriloel to weths nf Tun and 6%. 51
rvs wetively (2late VI &VIII). DBufore 1961 five drill hplws
bave Devn pad cm cicid i itnr abutients anltaree in tho

river bed section.  roiL Tl availoble datin only tae depths
_ , drill noles, nay ve deter-

of averuwleilg encountor-d Dy buese
niiti:d.
24,

amd dlaystone suls have

Phick Joals of sanlstrue , with alt-rorte giltstone
Dowen weineounte l‘v] in the noies Arilled:
pocentiye Siltstin: is hard and - en: lJc,“LO't and inlividual Laonds
ranzes in thickuess frou 1 to Uil claystone banl are less

than 2.510 in thicknazss. e ,athoring effects have breen seehd

upto a nexiiug A=Hth T 9.51.
25, " In DH-21, th- percent core reeovery is generally
- good, - Tt ranges fron 409 15 60% upto 16n and ore than 709

surth r.down. The oack Quality Yo signation ) is ppor
e 1-l::1 »f 1811, but furth.r down, it is 7971 (764 to

upto the
90%) t7 execlicnt 90% to 10 %)
- 26, In B-25, the '):--rc;elit cor reeov ry is generally

ore than 509 down t9 the depti of 39.51 and furth r. down
nore then T0%e  The Q) is gonerally por (25 ta 50%) upto
the depth »f 54.511, except for short r: ache s, where it is
fuir (504 ty 754%). Furta r down it is g t'> t-"th.llt nt.

27. The: waker percolation T b'tB curricd vut in tae
holes inldicate tiant perieabilivy in gencral Jdocreasus witn
depthe It rauiges fro.r 10 1o 30 Lucois dow w0 351, e th and

€018 Jown 1o l-;ss then 10 lagenas furtanr beyonls It is felt
. that a few core drill holes awvag the dan exis nay have 0 De
done for bLetter ass ssueant »f foundatinn eonlitionse

V1. AVAILASILITY OF CO.ISBCLTION MATERIAL @

1. Coner-ti: Gravity alt rnative

2:3 Tt has Leen estiicted that the total required
quantity of 20 Iac 113 of caarse and fine aggreg-tes would
be available in the river bLed with in 3ku dswngtrean of the

dan site.




1

2e Jiock £111 altornative
29 Ph catinted roquir

ol ﬁuz-..ntitir-s st C"Wtructi

Nat riils ar- s fHllowe @ :
_ 5 4
i) viv r Lorne nat rinl 2 22,7V luc :1_5
1i) crushol rock - 20,94 lac n}
1i1) Cly core = Yoy0 oo 1

10.7u lac'n

iv) Gral:d fiitt» _
thual requireisnt of _,.j'

Tt is unl.rstood th:t thi-

Dorne ;mtorial is avoallaoac withia bkus 7f th dal sim,
«1 to b Dl)tu.a-nltl. oy ﬂcrh;n :

fiit:xr uat rial is aiso pYIpIs
uatiriale . The erushied rock is pro. m8ed 1

the river ooirne
Ut 2. 5ik1s downstr 11 of the dan gf

quarricd fron 3.rajala a

0. . ™sition renrding avaiiaoility or oth Fuie of
sufficicnt qumtlty has beuvnddoubtful

ciay cors 1at-rial in
o nwi r of prospee

i1l pmecently. A precininory Sarvey of
iv. arcas has lat =1y ween wnd, Thaken, wiich has shown encou

_has b en Aecided 1o« gohlish 20 1'1];1111
thit the reoquired qua ntity of ¢
ped fron then after qccount
Horows and transit and qu
Larrow '13:'('«'15,.-

raging rastuls,
of clay core 1‘.1:11;--1'1:_11 87
10 lae 1’ of clay nay be Iecave
for the loss-s du- to stripping,

ty control rejocts, In this comie setinn five
nanely ‘K" 'L’ "T-X' 'A' and 'G' are oresently und-r consi=
deration »f tne proj: Lot authoritiss. - relininaxry zenlogil
jnvestigations »f all tacse. areas, e¢xcuth 'fx' areay. Iar
~estination of clay res yves have also been carris +1 oute _
of 'K' 'L & 'r}{'}ﬁas Leen

peliinexry geodlogical o Yping
-pput L. 65 sqki on 1z

carriel out covering a total ¢ rea of e
scale (Plute-VIII).

31, The clay available in these areas is of noteroge
ous varizty, In fact, ta: clay tn silt size fr.ctinns, \;h
forni avsut 4Uf to 6% of the Lulk of thezmmunt are found §
kel ek %ﬂjd{ pice s, ranging in sizd o few ens 15 abe
1.ull, These Tock picews/Lineks are 2nerally of san i_st::nu.'-.

3:2. It hos hod been possibl. to establish th O uth 8
cLay res :ves in taese areas so far, bLecause sys-tg“. tic e l::
ploratisns by wans »f pits, coull not . be i:ple:wontd dlir: 3
non availability of lan', mastly wnder terrac-d cultivati .
nther sub surface lata available is ﬁJ.&.o indaquat-. m;;;-re
the denth »f clay taken far Fhe purose 1f ealeulation ,)f
reservos is uninly vased on eolagieal TR Ly - o o1
nlogzical setting of the areas., The })_,.55531,‘ fWef'a.ge dpl}rp .



for inlivilu.l blocks are inlicated in the . and the sane
will hove tn i o agcertained by syst-iatic «xlon~tions, The

progpr-ctive arcas are in ividually discuss-d in the f51liswing

lines :

i) U "‘.I'l"l ¢ -

33 Tt is loeated about 50 downstrean of the dan axis
$n the ieft of the Gla river, hetween Ble 64Un and Bly ¥on.
A northeasterly flowing nola narks the: Loundary towards narth,
Furth r, th? arca is liss« t A by twr ephen: ral nalas rousghly
flawin touvrds North. Merraced cultivation is bLeing enrriq

put partly in the praspective arcie

It is unl-rstond that o tntal »f 11 »its h:w'.- been

D4
lenths ranging fron

excavated in this orea, aptn Bl+710n , 9
1.50 t2 5.05n before 1982, 3But th.y are of little help in
reserve calculatinns since they auve A yt ween decpenail down’

‘ ALsO the r..cords regarding their loention,
si1 1]

4o bed rock level.
the type of uat rial encoustered in theu ete. have not

properly naintaineds wo B B
35. CThe depth Of elay, iadicated in the 1 ‘1("51'(11'" -VIII)
te ﬂtltJ.Vr' and w1lJ. ,h'wp By i sum‘tmthtf d uy sys‘h—n ‘blc

' auasu:ri’ace € X. *-1;1"'»1:1!118. H::whv .c ’ 't.he pre L Ty mqu‘bl '3‘ti-

ons. 1n11cﬂte a total res Tve of‘ about 12,20,00J 11 ,‘ 3 - on
the v:.suL.l estinztion, :LUU’ of the totnl res rve has to be
deduct"*— ‘trr -ace unt for the excessive ove reized roek bincks/

'-'%'Jﬁlrlers. Tis le nVP% ‘thﬂ ‘elny P')I‘l fﬂ""zﬂ resorve ~f the order

of 7,32 00 }313. The?nq‘tm ‘t, it is fpl‘t Zig ndest, and the
fﬁ-‘tdll A csxnlor‘..tl'ms —ara-_nxmc't ' to tr"nr* 11'>1r'n 'l:h n 'thﬁ ~bwe

inf f"r:h ﬂ 1‘(‘ sr :mms.

'IFX' {)a T s g L :
36, © TPais area is-lneated in the northern vieinity of

‘£ ar-ay beyond the n'w‘ﬁhega_st{e'r'iy flowing nala. Separating
tnas‘ 't.wa ,areas, frou e ne ')tht":-['mn It is boundad by another
E‘é«att.rlv fl wing nala tovards north, The arca lies between
]il_-p 640U and El+d5uil,  The slope generanlly _ims .8 thin .covsr |
of ov‘f:zrbur‘d.e;l enu rising clay and abunlant rqck ulocks/boulld-
exrs, In-ai_tu rock exposurys uare n.go obs-rved at plucr s in

: thr' noie aits,

37‘ .I 3 Sl‘,l On .tlllt “t‘li}llr)rlh._'ll") y’ I:)f -’ﬂn .Flrf":l. 'hwj l)r—za-.. .
Pec‘bivn mcahims pave, D oen 1131-3“, a ﬁor further expIorat-.
i::gna, Th:-ug;h nj subsurfacu HX. *1i1‘=1‘ti'ma ‘have Bis: ,, _carricd

o} )
Bty 1 ' 1 ¥ .
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Out in that ar.oq 8o far, 1% is £ 1t t~hat the tnio}fne 85

qf Clay in thrﬂsv l')c:’l'bi"ms iy s 10y 'tf*bmn ‘Bﬂ pﬁ’l&c‘t%
(1 40‘% f'n‘ th' 'wmraizn 1 f{rqa’ai g oy dhe A 3’1 “ﬁﬁ%%l'iia“_'_
m\s *rv d’. Emt, e "'tﬁ"‘““.' chy w&nm;m Jinr : btm 1'*0:'5 5
_t.j- 'diaﬁ( 1_).:, 5 ‘;.'f'i{y,}f}l 3 ' -r_..m e G WV g ‘..[J u,Jr ._:,:w%& 4
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|
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LI M t"\ﬂ’turlgr flpw ..n;; nala fme‘ Lil a{ b "l‘p\rv-”} J*1+ 63511 aﬁf 311
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oy abi W G TG Howvor bR Tafulr 4 dFails ofiag
~ uany as 17 pits oxciV uted Deford iyl ar: a0t &V‘l_l"lb-+u

i Solivdny aiit o dpagaal By o4 Jﬁ')' a,]tlw J't“ Jf 7?5“ rLaring J4
TS Lotk el aad 0 gl Y m&we—m un_;}_l,.ﬂ? P,1'~¥ Mithy ?a L

i tad

it ivaku:s: ksiesicoundiry; bl Fh gtlrl i e T fy;t- Jéi
fwa¥éh nos fant, Y 1 :gilﬁgc;;gg,d r‘l:.h ) ;'53 H-tl ;t; ?cl ) lq‘-lv‘;ﬁ,, ¥ "B'llllf}% Jgf’ge
LOEFACTESNI (25 Gap )L An oDy, (nloqtut me.fa) §elE «"’Er_t't"{lft" surf«r»c. %y 4While
~I L 1o B - Aok S yRgokabnad GLay ., thh Epes t.hzm 1“‘%’?%@_
gy gizé fractisn,«is exposeil SilL.the bo thoil.. ’l‘hp estinﬂt_'
coTe (rafe clay Tes IV 8, © ftor rlvrluctin,, 50‘7 £91 OV raize(lf

,uat. rr: ,' arra qu xut ?, JE 0)?113 1n ‘b’l:l.s qreﬁ
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40. 5 ' Tm.s oy %Lﬁrlac*‘tul 1‘5"\6‘&"61@1‘“ﬂﬁiﬂis‘tré:&:l of. -‘th .
dar1 axls 40 the! Left DE Grvla river batween El4+604n anr1 FI;_ ]
92[);1. e area towards Fest andides 3t is bounded by, H—-‘i tro
mb rid; r‘s and ‘t'JWﬂI‘rls %mh Jv '*3-'-)1 'tr-:nthngr I‘l{.'t‘,'m,. Thn»sp '
. L;es ‘have' 1;1-4311;11 q-)ckf pxIEUrE S, TWO najor nalas mrl 2 Nure

£¥

"=

- har oI 1iinor 'nn s Bre tlrx-lﬂll'] 2 Bnes qrnt_“ ¢ They promaec‘tiw
-has a SlJiJe_f.-Ol__th orn er of 2U ‘t'} 3U 't'JW'lI‘lLS nfn"t.h with 1

vegoetotion | :

414 e Thds mder sm)ll 'bn. __,1 nu;ﬂm » -)i‘ l:i‘t.a were txc
arted s in 1',;1L= Fea. Do fJI‘rz ‘IJJ tha L2 c:r{ls )1 which ore mt o

able. Hom-\rers 12 erts mve Dbied exeavat o Juring 1955048
.o 1pst 3f tTha 19 e )‘t.hq ranringg £ro1l 6,0 09,01, N0 ;J:t.
'hw.s enuehed i wid Taeks _'Bh.ml;h_ the deteil Qe )J.Q;lcal 4

“apping of thiaren is yet to be token Ry A jrelininry ¢ :--_J
'“'E--'L 811 n‘t Of Cleér T S“W '8 h”‘S 1. t.l'.] lt'tl ,t ﬂ D‘n -t_ll 1)'1.819" nr
“traversces,  The tﬂt'll prosp- stive arece, c: aloulite A £ron Ahel
~topographical np is abhut 7 1n 0112 fxsstuunl, m S, r'xi,ﬁ b

'thiclcrmas of cle y to e 611 and Ir-ductin,, 504 fr)r 'the ,,,Wr
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fractions, the .c'-mro arade. clay reserves ay e abaut 21 l2kh m2

".&' aren 2
i ———— .
mnis area is 1ncit «1 about 6k Awnatroa. of the
47 the right »f the Goln river, above the Kathgardan-
nwiver »f its have b oen excavat-d in tais
f th pits woeate d clos: o the road,

42.
A axis
Janrani r yvle A

arca before 1532 O
hus, 21 cxaninntion, Lncleat d cany 2f gnod 2.1 value (1 3)

with less than 204 2f ov railzoel vruvleTs. Further syst.iztic

ex loratiras nay Orov . podenticlity of the ATroive

VIT GOdCh BIS A1 150 uiLid ) ;2T s 8

G ot-conicol iavestistions of Joiwrani dar proj-ct,

e
th strrarss Aan for

which cnvisags chastructinn of a 13un hi;
© grrigatison pur yso, hav: boen in DEogre8s ginec:: 1973.

§ra

d4de The Iower Siwalbk rocks towards north :re in ¢ ntact

with granite/basic rocks along the ¥rol thrust. The thrust

ax nsed ad-ut Ve 5kn towarids nnrth of the dan sitee It

is
aisn passcss tarosugh th rogervolir ¥ o About 3.5k fron the

dan site. It is believ.d o have b on activated in the recent
tines. It is suggest:d to 1mnitor the myvenents, if any,
alongz this plane, periosiically LY arecision ioverling. TFor
quasititative ostination nf wat r loss along this plane under
impountirnt cmlitions, th: earlicr syt rested inqlinm arill
hhle gernss the thrust Hlune and water pmeésuj.'w tests in the
thrust zone, 1oy Le taken up. |

i5. The rocks «x;0s 4 ot " the 2t site eo: prisc sand-
stone with aiternate Lands of silté'bme and ciay stone, xiong—
i 5 to Dower. piwalik Fornwctisn. These generally trend in
Ny-p1 lircetion with dips of 30° 49 ;:'53 towards N direction
and are travorscd by o muioer of joints.

46, T, subsurface expliratisn at th- dan site inclu-
des 4 drifts anl 22 drill horivs. However only twh Arill
holes could be 1oi7z:d th - w hly Scanty dato thet eould we
f;a.'_t-herwd fron 2ther drils holes could snly e used to nork
the sv.-rburlen/rock ¢ ntact. At least four nore Arill hnlies
each about 5un desp, nced be Arilled alsng the dan axis twn
in the river b A and sne each »n either abutnent f-rprobing
the f sundatinn grale rock comlitinns,

&
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47, The water prrcolation test resuits indicate the .
for curtain grouting nt tae foundation grade. It is ﬂugge--
to carry oyt grouting tests at that level, foT evaluating §
gr'lu‘td,bijligf rocks tnere.

48, The vaiues of 1odulus of deforuntion obtudned gy,
in-situ cyciic pirats load teuts for rocks neur the river ja

are lower as copar. d to those ineide the arift No DL-t ¢
coting paysicaily vetter rock in the drift. However, the i
of deforuwtion vacu-s obtuined frow plate 1oad tesis do HD;
show appreciab.. diff r nece for sandstone, siltstonc and o
stougs tinjduga tnose obtaiu:d fron flat j-ek tests are bettis
for sandston. than for claystone.

49. ~ An gnalysis of coupressive stréngth of sandstnne
siltstone core sauples, =8 detornined in laboratory, showg |
r.ductidn in'values by about 304 to 504 und-r wet conditism
Since all the iasitu tests were carried out und«r dAry cong '
tioas, taere noy be sig mfic:mt ‘reduction in the values ;_}_
aturat~d conditions, when the reservoir is fuli, Tt is
ested that in situ and 1abf)r4tory tests undor dry and sat "
conditions nay be earri:d extensively at 1he sites of V’).I‘i

compenents ~f the daw. Chaystone 109 may be subjected to
.t‘-:S-tSU g

50, The ~ngincers and gcologists have been working on ;
suitability of th type of don and a nuaber of propasal
been eonsidered frouw tine to tine. owever, N 3
two altwrna‘tivus naw:ly rock-fill dan with clay corc and
concrete dail ¢ e re being ac'th(..ly considered.The praposed
sit: is priua faci: suttable for both a conercte as well as
a rogk fill don. Type of the dun nay be deecided so that
furth:r geological investigatisns are planned accardingly.

51. For collk~fill dmn, the uajor geotechnicar proble
is the spillwyy whieh is i posing serious d-sign and exe—
cution problous du tn uni‘av::uro,ble« &20logical and t:a*-.m;;r-'
phical conditions., fThe excavationg on the leoft qbu't.n;:nt
are like ly t7 cause din slope failurcs and will I‘PqulI‘P
extensive protective treatnents, waile on the 1‘1Ph't- qbu‘t ¢
having steep valley slones above the top of the dan, ;:ﬂn

truction of spiliway nay iivolve ‘huge excavatisng oith c,,
ect-d siope stabiiity Probleng, -




- 3115 : =
52. Though this problen cun be so¥edd by having a cone
.c.xretu dan wita overflowing spillway , the nnia jrobley licg
in the foand. .ison Wweatuents, since the foandetisn grave reoks
have varying paysical propertivs. The c.ayston: bands, waich
buesne 12T plastic und.r s-turat-d condiviong, may forn abvout
20 to 25% > th Dbuik rock nass & frundutinn grade., The width
of claystone bands veriess fron 1 4o 3n.  Thay will requirs
adeguate treatia 2vs in case of coraer:-te dan. Turth r grouting
tests, t7 be corri-d nut, uay bring out groutcbility charact~
eristics of the rocks as well as the iuproveicnts, if cny - in
the bearing capacity of the foundatiosn rocks. Tt is und rstnnd
th't tac plate bearing tests carri:d out rrcontly have indiented
go2d valuss of bearing capacity. '

53 Sufficient quantitics of the coastruction nnt rials
for the concrete graovity dan art rnative are available within
3 m dwnstreon of the dan site.  For rock-fill dan ~Lt rnative
zCLsra, all construction mat rials, except clay, :re availablie
in sufficicnt wquentitics within 5 ks frou the dan site, t»
be obtined from th: river bed and a quarry. The prelinincry
gpjlachal ll’NHb'tl;G.'tl’)Ds mdlc;‘fﬂ that the x"oquir"«-d :1u7aln‘bi“ty
ai‘ clay for GLJE c:)re., uay he 'wnlabu fron 'X' 'I~X' and ‘L'
aI't;d.S LDC"T. -d J.n tht' d)wnstr il vmm:.’t.y 1f ‘dan site The o
dmrtabt .;.,' :..f un_y cm b\,, Rit t wrt.h fr S18! 'A' and'G' are as,'
about 6 laas ‘way frou ti tlan srbr:,. - '

54, ' - Tho clny-dnpo“sit’s'f:ndw:f imvestigatioan sécur aling the
hill slopes whiich ¢ v génerclly thickly vegetated. Txeavoation
for clﬁy a2y tri g;\,r landslidis duc to rewwval of 'tse noterinl.
A8”such, th- excavation has th b. eirefully plomed and’yxedéu-
'F_Lfd ) avnid/nﬂini:.hise cnviromy ntol hazards-in the areas
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APPENDIX-II
LESULTS OF FLAT JACK TEST S
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Wali H M

Dayel, H.M.

Dayal, H.M.

Doyal, H.id.

By
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o vy i,
ix3 ! .

Dafals ﬁ':.'%&',
qun, M.S._
Sharan,l:.3.
Dayal, H.M.

Jaitle, J.1.

(April, 1973)

(Mee.1973)

(Tan.1974)

(fara1975) . -
.., daurani dan project, Golu river,

Volui-as 1 to 3.

A gootecilicar note on the
Ranibatih and Janrani dan siteg
on Gyla river M inita. distt.:,
7. P, (with five plotes) Unptab-
lished repsrt of 631 for the
field senssn 1972~73)

Seennd & 2technieal note sn the
interpretations of drilling data,
Jaurani dan citeg, 641la riv r,
N."lini't{ll tlistt- ,T. :'Dc (With thrﬁ(“

plates)(npublished repart of
GSI £or the F.5. 1973-73)

Third geotechnical note on the
promsed dan and the apnurtenant
structure sites and interpreta-
yi»as of Arilling data, Janrani
dair site, Gola project, Nainital
distt.,7.P. (with 3 plates )npubii-
shed reportof G8T for FS 1973-74)

Fourth :geotechnical note on the

Yoo Nainital district,U.P. (with 7

(Feb, 1976,
(Maxr1975)

(april1975)

(March 1976)

. Trani

plates) (unpublished Teport on
GoI for field seasoin 197374 )

Fifth geotechnical report on the

- Jaurani dow project, Goln river

Hainital distt,7T.2P. (Wwith six pla-
tes ) (Thpublished.report of. GSI
for thei ficld' s abun 197475 )

A ‘geotechnical riview of the
salient features of the Janrani
dant site, Gdla river, Wainital
distt. . 2. (mpublished report

of G51) P
Neport on. prafiprld photo-inter-
pretation of 6rel catchment area,
Nainital distt,, TP £9r engineering
genlogical studies ("mpublished
repdrt of photigeology Niv,NR,AST)

6th Geootecmical note on the -
Janrani dan-‘project, ‘6ola river
Vainital 'distt _,f—IP&with 14th :
pi a’txesﬁm 13uh4.-;islh A

GSI for the FiH5-4916~TT) -

t}atechnnical roport on the Jaow
dan. project o river Gala,,
distt,lfainitar,U®, (Jayublished
report of GSI far theyfield o
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