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Geological Assessment of the Alignment Corridor
roposed For — T02 (ODR) — Mastkhal to Seeladanda Motor
Road, '
Distt. Pauri Garhwal

J.P. Madhwal
25/09/2013

Introduction :- The Irrigation Division, PMGSY, PWD, Kotdwar, Pauri
Garhwal has proposed the construction of 5.450 Km. long motor road named
T02 (ODR) — Mastkhal to Secladanda motor road under PMGSY Project on
the request of the Executive Engineer, Irrigation Division, PMGSY, PWD,
Kotdwar, Pauri Garhwal I carried out the geological assessment of the
proposed alignment of the road in presence of the concerned J.E. and a person
of MAGOT Engineering Consultants Pvt.Ltd., D.Dun on Dated 05/09/2013.

Location:- The proposed alignment originates from Gumkhal to Silogi Motor
Road at Km. 55 as a Branch Road. Seven H.P. Bend has been proposed for the
said road.

Geological Assessment:- Geologically the area of the proposed road is
located in the inner lands of Lesser Himalaya Belt which is mostly occupied by

the rocks of Nagthat-Chandpur formation. The thinly foliated quartzite and grey

phyllite are inter bedded. These rocks are massive to thinly bedded, soft to very

hard, compact and partially weathered in nature.

Four prominent and one random joints set in addition to minor shear zone
traverse these rocks and control the stability of the various slope facets of the
alignment passes are inclined at moderate to steep angle and these are partially
covered with the overburden material of varying thickness ranging from 0.5 m to
1.5 m thick. The rock mass exposed along the alignment corridor is mostly hard
and its “Uniaxial Compressive Strength” has been estimated ranging between 50
M Pa to 100 M Pa (ISRM Manual Index). By and large the joints traversing the
rock masses are widely spaced through except at places where the rocks is
sheared and shattered. The values of the Rock Quality Designation (RQD)
calculated at the site ranging between 81 percent to 100 percent suggests that the
slope forming rock masses are less distressed in nature and decrease the risks of
mstability. All the joints planes of the rocks are rough to moderately smooth,
t1ioht and enmefimeaec caalad with the connndare inephicinn



2.2-8 @)

The details of the joints recorded at the site are given in the following table:-

Table
S. No. Feature Dip angle Azimuth
1 2 3 4
i (S, Bedding Joint) 55 N160
I (S, Foliation Joint) 35" N150
i (Random Joint Set) 75 N115
i} {Sealed with Quartzite’s) 45" N060
i Joint 50° N328

The overburden material exposed along the alignment corridor is comprised of
the scanty rock fragments of various shapes and sizes embedded in the clay- silt
matrix. This overburden material is naturally well compacted and dense in nature.

The slope forming overburden materials do not contain any soft/dispersive soils.

By and large the alignment slopes are stable and do not bear any signature of
mass wasting/land sliding.

On the basis of the geological / geotechnical studies carried at the site and the
facts mentioned above the following recommendations are being made for the
construction of the proposed road.

4. Recommendation:-

(i)  The alignment some time traverses along/across minor fault zone which -
is geologically fragile and special attention needs to be given for
stability of road where alignment crossing the Nalas or Gads or Local
streams.

(i) The hill slope is another factor responsible for geological hazards; the
road basically traverses the slope class 34° to 50° special attention needs

to be given for stability where it is 45° to 62° in some parts.

(iif) Form the road by half cut — half fill techniques and ensure the proper
compaction of the fill material.

{(iv) Do not dispose the debris in hill side, dispese it in a safe zone.

>



(v)

(vi)

(vii)

(viii)

(ix)

X%

Do not blast heavily on the rocks and blasting is restricted near the
human settlement / public property.

The road must have extra wide lined long drain with adequate cross
drainage arrangement.

The road must be formed shoulder to shoulder paved, this is so to check
the water ingress into the sub surface material.

Construct suitably designed retaining walls / Brest wall all along the
road, it is essential for the overall stability of the hill slope.

All the construction activity must be carried out as per the standards
and norms following the IS codes prescribed for the similar civil
construction in Himalayan Zone.

Conclusion:- On the basis of the geological / geotechnical studies carried at the
site and with the above recommendations, the site was found geologically
suitable for the construction of 5.450 K. long motor road named T02 (ODR) —
Mastkhal to Seeladanda motor road, Distt. Pauri Garhwal, Uttrakhand.

(J.P. Madhwal)
Consultant Geologist
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Task Force Certificate

Lay out of the Land to be followed as far as possible.

(i)  Heavy cutting/filling be avoided as far as possible. The technology of cut and fill method is to be

adopted steep hill slope as 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

A

alignment involving minimum erosion risks be preferred.
part 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 :-

B

2

(98}

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.

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 rock Use of delay detonators in large scale basting work is to be
made for aniline dispersion of chock waves, so that minimum disturbance is caused to the rock
stratum as a result of the blasting process

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. Several
techniques have been sponsored by CRRI like simple vegetative turning, bitumen much 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

(v) Adequate drainage measures and protective structures like intercepting catch water drains,

In

longitudinal drains/culverts, breast walls, retaining walls are provided for purposes of
establishing the slips. Growth vegetative cover is stimulated in the disturbed hill slops above the
road level by planting suitable fast growing shrubs and plants.

certain selected unstable areas terraced has also been plasticized as a stabilizing measure with god

results

(vi)  Over the past few years the roads wing of the Ministry of Shipping and transport has issued

instruction laying down broad guide lines and check list of the preparation of road construction
projects which provide an inbuilt mechanism of tacking land slides/erosion control for the
guidance and follow up action by engineers of state 'PWD' Border Roads Organization and other
engaged in construction of hill roads these should be observed
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