0033
UToY—33

I fdaRor— I qEgEET 'O Ho 347 /2018 ® IR oMYe fewd
FTld gAIEe—Ae—aTe A} A &1 wa i o |(ewTE
11.650 T&0%I0) |

YIS BT 3RS

UM %erel B Y—dsiie g Ml sree FRieor s o wR 7o
AET00- 1 04 TR Her 7 |

2 TN

RN SR 310w Tofofo TR sto%@0 FBEBI S
gzﬁgsm %@vvw | o0 A 50 H-




To,

The Executive Engineer
(Temporary Division)
PWD, Kirtinagar

0100

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

Chunnikhal-Nuda-Tegarh motor road.

Dear Str,

In response to your request of making a site visit for the assessment 11.650 Km
(5.875+5.775 Km) long Chunnikhal-Nuda-Tegarh motor road between CH 0.0 and 11.650 Km,
district Tehri (Garhwal), a site visit was made on 09/05/2019 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: 20/05/2019

Al

R

seearé gae Arofefas
St FHETIC aike

Yours Faithfully

e

Tushar Sharma
(Assistant Geologist)
Office of the Chief Engineer

PWD (Pauri Zone)
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Geological Assessment of 11.650 Km (5.875+5.775 Km) long Chunnikhal-Nauda-Tegarh
Motor Road Alignment corridor between Chainage 0.0 & 11.650 Km,
Kirtinagar Block; District Tehri (Garhwal)

Tushar Sharma
12/03/2019

1- Introduction: The Temporary Division, Kirtinagar, has been entrusted for the construction of
11.650 Km (5.875+5.775 Km) long Chunnikhal-Nauda-Tegarh motor road between CH 0.0 &
11650 Km. In order to assess the geological conditions of the road alignment site for its
feasibility, Er. Vinod Negi (Executive Engineer) Temporary Division, PWD, Kirtinagar asked for
a geologist to make a site visit. Consequent (o his request a visit to the proposed road alignment
site was made on 09/05/2019; Er. Razzak Ahmed (Junior Engineer) TD, PWD, Kirtinagar was
present during the site visit.

2- Topographical Information/Location: The above mentioned motor road alignment site diverts
from CH 22.0 Km of Chunnikhal motor road and after hairpin bend-2 (CH 1.10 Km) the motor
road bifurcates in to two 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
Tegarh-Achrikhoont motor 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:-
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3- Geological Assessment: Geologically, the site falls under the Meta-sedimentaries of Garhwal
Himalayas (Lesser Himalaya) sandwiched between two regional thrusts known as Ramgarh
Thrust in the North and North Almora Thrust (NAT) in the South which separate Ramgarh group
with Jaunsar group (Berinag Formation) and Jaunsar Group (Chandpur formation) from Damtha
Group (Raugara Formation) of and respectively. The rocks exposed in the area consist of white
Quartzite, Pink Quartzite with Shale and Dolomitic limestone belonging to Nagthat, Rautgara and
Deoban Formations of Jaunsar, Damtha and Tejam Groups respectively. However, the slope
around the site is covered with overburden/slope wash material (SWM) along with patches of
Quartzitc bed rock over which there is cultivation land (Civil/Naap/Banjar Khet). The
approximate strength of exposed rock mass in the vicinity of the site is around ~50-100 MPa and
has undergone Wq to W weathering grade. The hill slope of the site is gentle to moderate (~20-
10") which declines roughly towards North-East direction. As mentioned above the motor road
alignment bifurcates into two from hairpin band-2 (CH 1.100 Km). There are eleven hairpin
bends on the road alignment which are at CH 0.650, 1.100 (of the main branch) and CH 0.375.
1.375. 1.600, 2.100, 2.950, 3.875, 4.275 and 5.025 Km (of the 2" branch) respectively. The road
alienment 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 motor road alignment passes through a small stream/nalla at CH 2.750
Km (on the 2* branch) and through a perennial stream/nalla at CH 5.025 Km (on the 2™ branchi.

4. Seismicity of the area: According to Indian Standard code the site falls in seismic zone Voof
seismic zoning Map of India (IS 1893, part 1, 2002) which corresponds to intensity IX and above
on MM scale.
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On the basis of the geological inspection of the site studies carried and the facts given above, the
following recommendations are being made for the construction of the proposed road failing to
these recommendations this report will be aytomatically treated as cancelled.

Recommendations:

o

W

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 of
overburden and slope wash material.

Excavation work must be carried out by skilled manual workers as the rock slopes are
prone to slide down in case of rapid disturbance.

The slopes on either sides of entire road must be protected by the construction of suitably
designed retaining wall/ breast wall with proper weep holes, this work shall be carried out
simultaneously 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
ecreasing the chances of subsidence/slide during rainy season.

Construct a causeway/culvert/scupper at CH 2.750 Km (on the 2 branch) of the motor
road alignment where it passes through a small stream/nalla.

Construct a small bridge (~24 m) at CH 5.025 Km (on the 2" branch) of the motor road
alignment where 1t passes through a perennial stream/nalla.

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

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 resulting in the
increase in driving forces. It is advised to dispose the muck on the identified site for muck
disposal.

All the construction activities ought to be carried out as per the standard codes of practice
laid by the BIS and MORTH.

Conclusion: On the basis of the geological studies/observations carried at the site and with the

2Ta)

recommendations, the site proposed for 11.650 Km (5.875+5.775 Km) long Chunnikhal-

“uda-Tegarh motor road between CH 0.0 and 11.650 Km was found geologically suitable for
construction.

QPP
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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: 1254/3Te Jo-37owo Helfeay Eo-qtet /2019 | Date: 20/05/2019

e

(Tushar Sharma) 7
Assistant Geologist
Office of the Chief Engineer
PWD, Pauri
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M

(Tushar Sharma) R
Assistant Geologist
Office of the Chief Engineer
PWD, Pauri
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Task Force Certificate

(i) Lay out of the Land-be followed as far as possible.
(ii) Heavy cutting/filling be avoided-as far as possible. The technology of cut 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) Comparison of various possible alignments with reference to erosion potential be made 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 engineer during the
process of road construction for minimized ecological disturbance to the hill roads Broadly the
measures to be taken have been identified as :-
(i) Cut and fill method to be adopted while excavating for road formation and heavy earth cutting
is to be avoided Box cutting is to be avoided to the extent possible.
(i) 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 of the 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 CRRIL
Several techniques 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) Over 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 of hill roads. these should be observed.
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