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To,
The Executive Engineer
(Temporary Division)
PWD, Kirtinagar

Subject: Submission of Geological Site assessment report of 11.650 Km (5.875+5.775 Km) long

Chunnikhal-Nuda-Tegarh motor road'

Dear Sir,
In response to your request of making a site visit for the assessment 11.650 Km

(5.gT5+5.775 Km) long ihunnikhal-Nuda-Tegarh motor road between CH 0'0 and 11'650 Km,

district Tehri (Garhwal;, a site visit was made on 09105DA19 of which a report has been

prepared. Therefore it is requested to please find report of the above mentioned site attached with

this letter.

Date: 201051201'9 Yours FaithfullY

rcqtr
da't*E sf,FfiqfifiI

s-**"rf.'"-

Tushar Sharma
(Assistant Geologist)

Office of the Chief Engineer
PWD (Pauri Zone)
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1- Introducfion: The Temporary Division, Kirtinagar, has been enuusted for the construction of

11.650 Km (5.875+5.175 Krn) long Chunnikhai-Nauda-Tegarh motor road between CH 0'0 &

1 1.650 Km. In order to assess rhe geological conditions of the road alignment site for its

feasibility, Er. Vinod Negi (Executive Enginier) Temporary Division, PWD, Kirtinagar asked for

a geol.gist to make a site visit. Consequent to his request a visit to the proposed road alignment

site was made on 0gl15/z0lg; Er. Raizak Ahnied (Junior Engineer) TD, PWD, Kirtinagar was

present during the site visit'

)_ : The above mentioned motor road aligument site diverts

ffinikhalmotorroadandafterhairpinbend.J_(!H1.10Km)themotor--:,- - o^*^l^
,".Jiii-*ut., iit to rwo of which the first one terminates at cH 5.875 Km meeting Sarmola-

Khogcha motor road at its CH 1.250 Km while the other one terminates at CH 5-775 Km meeting

tega"rf,-Rctrrikhoont motol road at its CH 0.325 Km connecting Nada, Dahuliyana, Khogcha'

Sarmoli and Duggadda villages in Kirtinagar Block, district Tehri (Garhwal). The co-ordinates

along with elevation, masl of the site at CH 0.0 Km are as follows:-

Latitude
l-ongitude

30" t7'53.73"
18"48',2"7.25"

-a
..<

:
-.{

Tushar Sharma

-

Aporoximate Elevatton

Broader Satel.lite View of the Site

page 1of4 
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J- Seismicitv of the.aqpa: According to

seismic zoning Map of india (IS 1893,

on Mlvl scale.

Geoloqical Assessmqnt: Geologically, the site fal1s under the lvleta-sedimentaries of Garhrval

H*rl^,25 G.** ffialaya) sanOr,victred betrveen two regional thrusts known as Ramgarh

Thrust in rhe North and North Almora Thrust (NAT) in the South which separate Ramgarh group

..iirh iaunsar _sroup (Berinag Formarion) and Jaunsar Group (Chandpur formation) from Damtha

Group r'Rau_eara Formationi of and respectively. The rocks exposed in the area consist of white

euartzite. pink euartzite r.vith Shale and Dolomitic limestone belonging to Nagthat. Rautgara and

Deoban Formations of Jaunsar, Damtha and Tejam Groups respectively. However' the siope

around the sire is coverecl wirh overburden/slope wash material (SWM) along with patches of

euartzirc bed rock over which there is cultivation iand (CivilrNaaptsanjar Khet)" The

Sproximate strengrh of exposed rock mass in the vicinity of the site is around -50-100 lvlPa and

i:as undergone W6 ro W2 weathering grade. The hill slope of the site is gentle to moderate (-20'-

,ot r ,urri.[ decl]nes roulnty tow,ards-Norrh-Easr direction. As mentioned above the motor road

elienmenr bifurcares into wo from hairpin band-2 (CH 1.100 Kn). There are eleven hairpin

bends on rhe road aggnment which ur* ui CII 0,650, 1.100 (of the main branch.) and CH 0.575.

1.375, 1.600.2.100" 2.950,3.875, 4.2'.75 and 5.025 Km 1of the 2'd branch) respectivel,v. The road

alignmenr has 1:20-1:40 of rising gradient and 1:20 of falling gradient with 1:40 to 1:60 gradient

at the hairpin bends. The moror road alignmenr passes throu,eh a small stream/nal1a at CH 7.-150

il'ir;;;; riir^..rri and through a peiennial siream/nalla al cH 5.025 Km (on the 2nd branch).

Inciian Standarci cotJe the site falls in seismic zone V trf
parr 1, 2002) which con"esponds to lntensitli IX and above

e *$)I \ 
,i6V:r,'":t #Y,t:

;lr:'YIi' ;eaq ':{l " 
- t-"

ii'{?i l{'(- [o 4'll'-ri 'i ii t '''- ' E

Clr*, S"trlllt, Wrtt, ,f ii Road Atignment Site with Approximate Hairpin Bends

n^-^ 1 ^{ i(oBC t Ut +
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On the basis of the geological inspection of the site studies carried and the facts given above, the
lollowrng recommendations are being made f-or the construction of the proposed road failing to
these recommendations this report u,ill be automatically treated as cancelled.

Recommendations:

l. Blasting by explosives for the road construction is to be avoided as far as it is possible.
Use of explosives will render the slope highly unstable as the generally slope consists ol
overburden and slope rvash material.

). Excavation rvork must be carried out by skilled manual workers as the rock slopes are

prone to slide down in case of rapid disturbance.

3. The slopes on either sides of entire road must be protected by the construction of suitably
designed retaining walV breast wall with proper weep holes, this work shall be carried out
sirnultaneously with the advancement of the road cutting.

+. Construction of large U-shaped longitudinal concrete lined drain all along the hill side of
the road with adequate provision of cross drains is necessary. Doing so will help in
decreasing the chances of subsidence/slide during rainy season.

road alignrnent where it passes through a small stream/nalla.

6. Construct a snrail bridge (-24m) at CH 5.025 Km (on the 2nd branch) of the motorroad
alignment where it passes through a perennial stream/nalla.

Construct the road by half cut and half fill techniques and compact the fill material
properly by dynamic compactiorl.

S. Disposal of muck and excavated waste on the lower slopes of-this road is to be strictly
avoided; failing to which will increase the weight of the lower slope resuiting in the
rncrease in driving forces. It is advised to dispose the muck on the identified site for muck
disposal.

9. A11 the construction activities ought to be carried out as per the standard codes of praotice
laid by the BIS and MORTH.

Conclusion: On the basis of the geologicai studies/observations carried at the site and with the
:rr',r recommendations, the site proposed for 11.650 Km (5.875+5.775 Km) long Chunnikhal-
l.-ia-Tegarh motor road between CH 0.0 and 11.650 Km was found geologically suitable for
,. ,rilmctron.

\-

. . ,'i

csq4rsa :::11'.'r-'lir].ii':r!.r . r

1

rpl1:fi1/ .y -r .,
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Note: on the basis of the geological studies carried at the site with limited accessibility to the hill

slopes this is a generaliz-ed refort. The conditions of the site are subject to change after the

construction work, in case if opinion is required during or post construction then the geologist

should be separately communicated. If the problem of slide/subsidence/erosion persists after the

protectioll work then the motor road alignment should be changed after doing proper Survey'

Letter No: 1254l{o $o-!f,o{to fiffirrR&'-qtfr 120L9

(Tushar Sharma) s

Assistant Geologist
Office of the Chief Engineer

PWD, Pauri
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Note: On the basis of the geological studies carried at the site with limited accessibility to the hill
slopes this is a generalized report. The conditions of the site are subject to change after the

construction work, in case if opinion is required during or post construction then the geologist

should be separately communicated. If the problem of slide/subsidence/erosion persists after the

protection work then the motor road alignment should be changed after doing proper survey.

Letter No: 1254l{o $o-!1o$o fiffinrg &'-qtfr 120L9

(Tushar Sharma) *

Assistant Geologist
Office of the Chief Engineer

PWD, Pauri

Date: 2010512019
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qls-tl-34

qffirqrfrqwr:- qrrfrq gwq-* dyqT qo s+t / zota d srf,.fd urtrE f-sft
.rdqla d frqrfiqT fd effiTFr d f+onrsrs fttftf{.n d
q-nfil_gFftula-frs-T-tqs qI* qr.f or rq n*q mrd l(awr$
11.6s0 fuofro) t

T-ffi;ro +t rrqMzgsrdr or ergqrerq frrq qri o-r rqruFq{

eqlDra fuqT qr.rl t fu fr-q-qrf, qffirilqT d Mrr fu X-ffio Erir ft-q
-z E-flrqT/ s-{gfuI 61 3r5vra-q 5frtr4d fu-qT qrtn 

r

fuerftq-nr
3Toso dofrofro *q.R

go afiffi+w

l

oe,,_6ko-,
GToso erlofrofro *fl-{

go otffitrrc

ffi'#Nlffir
"re0.HffiHflft-o*go cFTltr.qrR
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qR*f,{r frwq:- rrr+q lpqr* dqutT rso z+t / zota d 3n-f,'tn uFlq-q ffi
q-ilrreT + frEr-{sqr el, tdrqFr d f+orsqrs mftf{tN d

1 1.650 foofto) t

Task Force Certificate

[i) Lay out of the Land-be followed as far as possible.

[ii1 Hluuy cutting/filling be avoided-as far as possible. The technology of eut and fill method is to

be adopted, Steep hill slopes also to be avoided.

[iii) Unstable/slide-prone areas to be avoided. For identifying such areas the advice of

Geotechnical engineers and geologists to be taken during the survey for alignment.

[iv) Comparisonof various possible alignments with reference to erosion potential be rnade and

the alignment involving minimum erosion risks be preferred. Apart from the stage of planning the

road alignment, effective steps are also required to be taken by ground engineen during the

p.o..rr of road construction for minimized ecological disturbance to the hill roads tsroadly tlie
measures to be taken have been identified as :-

[i) Cut and fill method to be adopted while excavating for road formation and heavy earth eutting

is to be avoided Box cutting is to be avoided to the extent possible.

(ii) Blasting by explosives is to be restricted to the minimum. Lay out of holes to be drilled for

blasting is to be planned keeping in view the line of least resistance and the existence of joints

Controlled blasting should be repeated using low charge and care be taken to avoid activating slide

zones or widening fissures and cracks in road. Use of delay detonators in large scale basting work
is to be made for anaoline dispersion of chock waves, so that minimum disturbance is caused to

the rock stratum as a result ofthe blasting process.

[iii) All cut slopes, unusable hill side and slide prone erosion prone areas are to be provided with
suitable correction measures by using one or the other of the techniques developed by CRRI'

Severaltechniques have been sponsored by CRRI. like simple vegetative turning, bitumen muck

treatment and slide treatment by jute netting coir netting of these simple vegetative turning seems

to be the most appropriate preventive measure in many situations. This should be established in

the denuded slopes immediately after the excavation is made.

[iv) Adequate drainage measures and protective structures like intercepting catch water drains,

longitudinal drains/culverts, breast walls, retaining walls are to be provided for purpose of
establishing the slips Growth vegetative cover is to be stimulated in the disturbed hill slops above

the road level by planting suitable fast growing shrubs and plants. In

[v) gver the past few years the roads wing of the Ministry of Shipping and transport has issued

instruction laying down broad guidelines and check list of the preparation of road construction
projects which provide an inbuilt mechanism of tackling land slides/erosion control for the
guidance and follow up action by engineers of state'PWD'Border Roads Organization and others

engaged in construction ofhill roads. these should be observed'
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qFr+q 5wflfr dqun r{o s+t / zolm
rrffirrd + furr+srn etc tqrqFr d
q-flrtd T$qrf,-d-.sr-fu +eR -il-d

1 1.650 fu'ofto) t

qr;ro s[d zFr qrq *i oT rfl-ur-q{
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d cn-fl.t( sTq-E ftrft
fdmrssrs qftffiT'R d

?F-t T.[ Fqfur ffi 1(ae{
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qffiqqr frqq'I:-

qr+o vrd

q-r .rfi 5-{fl1{r{uT d er( fi s€-ft"I AqTfr-tr ftaTh d 6t$ qffi T€t E}ql 3fi-{ tr6 {d *t d*
qi6fl q- erT{fug al .fi cfr s&t r

,=ql( $ - wdT d-q-f, 6f}=a sqtq-{ tg fr fuqT Elt'ql q 3I€l q$-s{ fu m-ofr =
frrqr qli-q 

t

,dffi1 \d1fi gr<r prr+rft-o TR ot*rdr sq-S frxft rfr qr.r 6\ ftffi sru frqrrr, rtqll eii-'-

qk mq ol awi<Rn nfr fuqT qrf'n 
t

qq ,fi 6T {Igffi ftftei"r Ei-d gfrkq-d znq fuq-r .rqr t fu 3iltfud qfi afq-dq B nw ge=

3rfrR-fi ot{ Gnq ffio rfi sva-o qS B t

,d*, q-S+, EqA o#, erffi sTelqr etiil{ a-< ,fi a frffi s-m-R ht eTfr qE'

qeffi 3fl-i i-€l ft;t qri w srqfuo q-+ffir arr frslifud qfr.o.-{ ff'r UIToH !-q}F
G<fi gRT fu-qr .ilr$,lT I Es tg !.qtfil qNr e-dq-d t t

!ftCcrT d ffiur tg Gilttra;1fr or {nqrf,q q-q}-fiT gGl<ft t aqq fr r+qFerd qqiBfi-rt T-

ts-is g fuei ETi-ltl dal[ {s 
"qq-q q qqt tq g",.} o-l Te.-Tslc[ fuqr 'ilt'TT t

ac<r<Rn on ,fi s{ q=r ftqTq d srfffiTmdziM o\ ftfta"r Bg qri qq !-q}-ffi lit'
o) oi$ srqfu qS etft t

E-{q-fl qq r{qil A 3il'<tfua gq rq u-ger\ t ,TW cq Mi o-t E{flT<l{q qemr+rq !-{df=
q'6-qr qrq t d{d GrqM Fwil t fr i-qT fuqT q.trT T{RlcI E}TI, q-{d sR!-€T qd Ei'TT =
qq qq'il dI Hftqtr gq qdr u-garT d reu< fr-fl"T dT q+qedr 5ftRqf, ?F{i d er< fr ---

rq<r<Rn dt qrtft 
t

RTqr$ ft'qsTqoa ftqq gxr cq ftITrrr dI qd-ffir d vq cq fuirm d o.d"fiqi dI frp=
o-a dt gfrur Eq?f€T ssrdl qr$'ft 

t

qqi-ffi G=fi aqT E{fl=f,ftd a< ,fi or sq*q erq s-qt"il{ tg 6-{i qrl1 €ffi ft+11-q q'1*-

ql qftf,'mE o\ e-q<r<-R-o o-{i qr m rfi qqd: frt{fr e-hq{ d 5'rom frt& fuqT qE frqtr

o\ qrqq d qd.ft I .rq IF dt ailqsffitTT qdrffiT qffi q Eti qq E{flrqtrd TF nert tsq :
frH-d q.+q GrR qqn: frll' ftt{fr qfrE{ 5lT-dlq d qq ft'}rT{ o} ilw d qrhft 

I

qso FrqtuT d wflrql w rii-qq aq o-G q+qq qanftq q+{ q{ cq frqFl oi qqrqef n\oftot
HM qrw fuql qt"qT nen {s r{E-€T t 5w 3Tftq-fl, efioftofto a er<tfkf, qa ellq'l e:

qfto R-{irF 10_2-.82 n fr-Ba srrffi or qraq ,fr doftofro ergr fu-qr qr$TTI I aE qF. ;
GrRqqFi qqrfl GTerqr q;i qnrT or r3-{3roi"i7+grfi"T old qr-{i fu m rrq&T'l 3fu}fu+e rse

A ci-f,.fd rr-{f, rflfrl-q, wf{ilT g+q-{ q.aleq dl TSEF ql-w dl 
"r* 

a#rqrd * t

!-qtffiT 1-ffi d gm ar .fi 6T {@ sqi€ro ftrarffi aRr qfqn qrqx il d 3r{F-

Trus 1T{_6i( d qei ii qqr s-{Tq.I qrfq-r 
t

oa rfi w s€ Eer\ o.r fu{il-irT qq frlTr{T, sril{rsu-s qrl fuqtrtr ftrrq ETtr frrqr sriTr,' t

ErlT+Ro $ qi [si crA gei A qftoT{ t qqY.ffiT qffi an rrtr<ko r1p .d TT
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Uq-d.o 
q-q}-fiT qdffi gm qq fr*, fuqT uttn I 1000 q-cv gq so Bfr t sTEo ara qq sB

qdi 6.r qklq ,ft F,ft-€ *, gfi ,*" qM d q€t w qre-q fi qffid t r tG gHi d skFI o-l

frer*, qqfurd qq ri{&r6 ffi{ q{ fr d.''j.r t

1s cq .Tfr * q;#o frg" ,Ttil ;.{. d oiNrq a fta qelNri+rq tdt or qrc-q q€f frtqrrc 
h# ;ffi "r{. 

d'*-r\ # g* * oTk6 t oTkn €@T t td o1 cqrqr^qrtm t qR

fu{ fi id ; q1-fr 31frqrd e-frd +dr t fr qa-d'q i-si of €cdqr rtgfi *era ftfts"r 6{d
sqRffi sq qq s{H-6 aqr frtrqf, of q*fr 

t

16 qR .rgq glft frqi.T t ,fsrst"r o1 qTcnffir EI-fi t ei-q qw frt qtfi q.-ffi dt trmr oqqr

GTrrsrrfi *=it t* t, i sdffii q-Gnfi €-ffi o-rd o\ Eti d qq t o-{-hlT I

17 sq-{tfi q,o6 aTf,T d oTfrpfi qR qrro fl*br{ Grsru, qq frqF-r am frrfr fr"RTE n*q* t
otg erq # 

"*g 
qT-e t, .il qdffi, \-ffi grr ssrl qraq fu-+t qrqT sTFrqrd *{rT t

18 u-<.fi or qr**6 .w,o** ilft frtqr qrrt, cq.sm srd u'-r Wr qXqTdq qqtffiT o-CF€'

er$ foqT -rqr dr 3lalcll rr'eTq ffi{ t erp-qrsq qtq fr qrq 
r

qETFrfl fo-qr qrOr B fu q-{ ftqrrT gfl{rgru-s yt6t=T f,sfl lTtrf, s{fi-R Asr Aqr{ .r{ qitr

e-d-fiT \-ffi *1 qre B r

erq-{ rretqfr GIft-{<T

GToso a\ofrofro *{rri
go otffi+w

*-dh*
Groso dofrofro +fr{,R

go otffirw
ffir"dlffiffi-H*
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