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A preliminary geotechnical note on proposed site for Government Medical
College, Wayanad district, Kerala.
By
Ravi Shankar Chaubey& Ranjeet Kumar Das, Geologist
Geological Survey of India (GSI).

The proposed Government Medical College Wayanad (Kerala) would be first in the
district that will be providing Medical and Healthcare care education, which is a basic necessity
for people of Wayanad mainly for the marginalized tribal and other backward sections of the
society along with thousands of plantation labourers, who often seek specialized medical
treatment for various common and specific diseases. In the said connection as per request
received from District Collector, Wayanad through the supervisory officer Sh. Sachin R.
Superintending Geologist, Engineering Geology Division, SU: Kerala, Geological Survey of
India, a preliminary geotechnical investigation was carried out on 23 rdOct, 2018 and 24th Oct,
2018, by a team comprising of two geologists Sh. Ravi Shankar Chaubey and Sh. Ranjeet
Kumar Das along with the Sh. Shelju, District Geologist and Civil Engineer, PWD. The team
inspected the site to study the construction feasibility and slope stability of the proposed
Government Medical College, Wayanad,
Government Medical College, Wayanad is proposed at Madakkimala, Kottathara
village, Vythiri taluk resurvey no. 229, 224, 228 measuring 50 acres of land. The site is located
at around 8km from Kalpetta, on the left side of Kalpetta-Mananthavady Road, almost ~1km
inside forested land. INKEL Limited has been identified as the Special Purpose Vehicle (SPV)
for implementation of the Project. Development of infrastructure in the hilly terrain is a
challenging task. Such challenges can only be met with detailed investigations in terms of
geological, geotechnical and geophysical studies for long term stability of the infrastructure.
The study area falls in Survey of India toposheet number 58A/2. The area is manifested
by forested area with dense vegetation. Geomorphologically the area is mainly lowly dissected
slopes cut across by 1st to 2nd order streams. The upslope is moderately sloping (~25°) whereas,
downslope in the foot region is comparatively steep (~35°). The present area under investigation
is represented by low lying hills with lofty ridges covered with dense forest and deep valleys at
the project site. Geologically, the area exposes rocks belonging to Peninsular Gneissic
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Complex-I, consisting of Granite Gneiss, Grey gneiss / hornblende-biotite gneiss (Fissile).
Limited rock exposures are present mostly in the fresh cutting (foundation cutting) for the
approach road. The rock mass is jointed having three sets of joints.
The vertical/ steep cuts on ridge top comprising in-situ fresh rock are gradually capped
by ~2m, ~5m and ~1m thick sequences of weathered rock, gravel and boulders admixed with
clay, and top soil respectively. However, the same profile may not occur at all places, especially
on the slopes, where fresh in-situ rock may occur at relatively deeper levels.
APPROACH ROAD AND BRIDGE:
The approach road to the aforesaid site is ~2000m long, off Kalpetta-Panamaram
Highway to be built by PWD, Govt. of Kerala, of which RD 0m to 990m is metal road which is
to be constructed by formation cutting along the ridge area (Fig. 1 & 2). Further, from RD 990m
to 1100m the road is constructed by cut and fill method presently (Fig. 3). The section from RD
990m to 1100m is a valley portion, where the road is constructed by filling of earth material
with small culvert (Fig. 4). It is observed that, a stream is flowing in the valley portion, whose
discharge will be more during rainy season. At present, water in the culverts is flowing with
30% of discharge capacity. Nevertheless, the area may get 10 times of normal discharge during
heavy rainfall, and therefore can cause damming of upstream portion of the culvert temporarily.
Moreover, in Kerala’s hilly terrain, it has been observed that debris flows have occurred in
those places where the existing streams have been blocked or encroached. Therefore,
considering the above scenario, a bridge of appropriate dimension can be considered across the
stream, after detailed geotechnical investigations and thus conserving the flow path of the
stream.
The geotechnical investigation should be carried out as per Bureau of Indian Standards
(BIS) Guidelines. Further, core drilling with triple tube barrel is preferred, as it would be much
helpful in carrying out desired geotechnical tests of the undisturbed samples. Further, the nature
of rock to overburden contact needs to be established. The collar elevation of all the drilled
holes should be marked with the help of total station and the same should be reflected in the
geological plan. A geological section along the proposed bridge alignment must be developed
based on all the available geological & geotechnical data.
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Fig. 1: Showing the vertical formation cutting
along the ridge area, for construction of
approach road. These cuttings exposed
weathered rock at the bottom, followed by
boulders of varying dimension admixed with
clay/ soil in upper portion.

Fig. 2: Showing the vertical formation cutting
along the ridge area for the construction of
approach road. Rill erosion caused by heavy
rainfall in the area is also discernible in the
figure.

Culvert

Fig. 3: Sowing the fill section of the road from Fig. 4: Showing culvert position across the
RD 990m to 1100m, in the valley portion, road.
across the stream.

ACADEMIC BLOCK:
The academic block of the proposed Medical College occupies an area of 18050 sq. m.
and is proposed along the slope trending NE-SW near to the stream (Fig. 8). The overall slope
around the academic area is moderately to lowly inclined, where the upslope is moderately
inclined (~250) and downslope in the foot region is moderately steep (~350) near the toe along
the stream (Fig. 6). The academic block is proposed to be built with a pile raft foundation,
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which seems the most appropriate in hilly terrain covered by thick overburden mass. One drill
hole has been drilled at the site of proposed academic block, but has no marking on the collar
(Fig. 10). Further, it is also opined that since big boulders (1-2m size) are present above the
fresh in-situ rock, it is always wise to drill at least 5m into the bed rock/fresh in-situ rock to
ensure the depth and quality of fresh in-situ rock, as all the load of the proposed building will be
transferred to the bedrock through piles.
It can be observed from the available satellite imagery (Google earth) that few
scars/pseudo scars are present in the area around proposed academic block and the slope is also
varying with gentle to moderately steep. Further, from the available drilled hole data, the
thickness of overburden seems to be more than usual. Therefore, possibility of existence of
paleo-slide debris cannot be ruled out and a thorough geotechnical and geophysical
investigation is required to establish the rock overburden contact and also to know the
quality/nature of the underlying material. A longitudinal and transverse geological cross section
at this site is required with all the collar levels of drilled holes marked and available geological
and geotechnical data is plotted with a view to understand the nature of subsurface strata.

Fig. 5:Showing the steep toe portion of the Fig. 6: Showing the stream flowing along the
slope along the stream, below the proposed toe portion of slope and the culvert location.
academic block building area.
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Fig. 7:Showing the proposed site of Hospital Fig. 8: Showing the proposed site of Academic
block on the western side.
block on the eastern side.

HOSPITAL BLOCK:
The proposed hospital block occupies an area of 38500 sq. m. on the western slope
trending N-S. Here, the stream flows tentatively in NW-SE direction (Fig. 7 & 11). The
proposed hospital block would be a major building in the area comprising 10 floors; out of them
4 floors would be in basement, with three proposed entrance and exit at different levels. The
foundation proposed for the hospital building is pile raft foundation, which seems the most
appropriate in hilly terrain covered by thick overburden mass. The 4 basement floors of
proposed hospital block would be constructed by way of slope cutting. Therefore, adequate
support measures to the side wall with drainage holes, preferably anchored wall with provision
of drainage gallery, needs to be ensured, as only this type of arrangement can stop the pore
water pressure buildup in the backslope area and facilitate drainage of the water.
The overall slope around the proposed hospital area is moderately low, where the
upslope is moderate (~250) and downslope in the foot region is moderately steep (~350) near the
toe along the stream (Fig. 7). Prima facie, it has been observed that since big boulders (1-2m
size) are present above the fresh in-situ rock, it is best to drill at least 5m into the fresh in-situ
rock to ensure the depth and quality of fresh in-situ rock, as all the load of the main building
will be transferred to the bedrock through piles.
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Further, it is also observed that a few scars are present in the area on the upslope of the
proposed hospital block from available satellite imagery (Google earth). There is variation in
slope’s nature being gentle to moderately steep. Also from the available drill hole data,
overburden thickness seems to be more than usual. Therefore, possibility of existence of palaeoslide debris cannot be ruled out and a thorough geotechnical and geophysical investigation is
required to establish the rock overburden contact and to know the quality/nature of the
underlying material. A longitudinal and transverse geological cross section at this site is
required with all the collar levels of drill holes marked and available geological and
geotechnical data is plotted to understand the nature of subsurface strata.
WATERSHED DEVELOPMENT:
The watershed development plan has been conceived in front of the proposed hospital
block and towards left end of proposed academic block (Fig. 11), with a spillway type of
arrangement towards north into NE-SW flowing stream [Not marked on project layout (Fig.
11), but observed in field and tentatively marked in available satellite imagery (Google Earth)
(Fig. 12 & 13)]. Slopes are always vulnerable to water accumulation. As the moisture increases,
the soil loses its cohesion and tends to fail under gravity. However, proper design for storage
having a) no possibility of leakage into slopes and b) guided flow of excess water with spillway
type of arrangement can be planned. Moreover, watershed development plans should be avoided
on slopes, as this practice may cause for slope instability.
SUB SURFACE INVESTIGATIONS:

To know the sub surface geological and geotechnical condition and thickness of
overburden material, 4 exploratory drill holes have been drilled

Sl. Drill hole Location and brief summary
no number
1. BH-1
BH-1’s location is neither mentioned in drill hole log nor marked on map or
ground. Wash boring method has been used to drill the strata. Drill hole
data, provided by district administration, revels that the subsurface strata
comprises of soil (0 to 1m), soil/clay admixed with boulders (1 to 11.20m)
and at 11.20m depth rock was encountered; the rock was drilled upto 1m
depth and the drilling was terminated at 12.20m. RQD=73% and
Recovery=24cm. Type of rock not mentioned.
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2.

BH-2

3.

BH-2
(re-drilled)

4.

BH-4

BH-2’s location is neither mentioned in drill hole log nor marked on map or
ground. Wash boring method has been used to drill the strata. Drill hole
data, provided by district administration, revels that the subsurface strata
comprises of soil (1m), soil/clay admixed with boulders (0.5m), Laterite
(3.7m), Hard Laterite (6.5m), Weathered rock (0.7m), boulder (0.50m), silty
boulder (2.80m). At 16.0m depth, drill bit jammed: in-situ fresh rock not
encountered.
BH-1’s location is neither mentioned in drill hole log nor marked on map or
ground. Wash boring method has been used to drill the strata. Drill hole
data, provided by district administration revels that the subsurface strata
comprises of soil (1m), soil/clay admixed with gravel(0.80m), Hard laterite
(4.20m), boulders (3.10m; recovery 1.87m), laterite (2.45m), boulder
(1.30m; recovery 1.30m) and hard rock (3m) at 12.85m depth rock has been
encountered. The rock was drilled upto 3m depth and the drilling was
terminated at 15.85m. RQD=75%. Type of rock not mentioned.
BH-4’s location is neither mentioned in drill hole log nor marked on map or
ground. Wash boring method has been used to drill the strata. Drill hole
data, provided by district administration revels that the subsurface strata
comprises of soil/clay (2m), laterite (0.60m), boulder with clay (0.40m),
silty clay (4.7m), silty clay with sand (2.3m), boulder with sand (2.0m), silty
clay with sand (5.6m), weathered rock (1.7m) and hard rock (0.2m) at
19.50m depth rock has been encountered, the rock was drilled upto 0.2m
depth and the drilling was terminated at 19.70m as the drill bit jammed.
Type of rock not mentioned.

The drill hole logs for the above 4 holes provided serious lacking in proper recording and
representation of subsurface drilling data, and also, it is not up to the desired level for planning.
Therefore, it is suggested that all subsurface geotechnical investigation data (drill log etc.) needs
to be more detailed as per BIS guidelines for geotechnical investigations for slope stability (Ref
BIS) incorporating percentage core recovery, rock quality designation (RQD), Standard
penetration test (SPT), water loss during drilling and etc. Further, planned drilling must be
carried out after geological mapping of the area with total station survey and triple tube core
drilling must be done ensuring above 95% core recovery. The core boxes should be preserved
properly for future examinations as and when required.
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Fig. 9: Big gneissic boulders admixed with Fig. 10: Borehole drilled near the proposed
soil
academic block

CONCLUSION AND RECOMMENDATIONS:

 The available contour plan of the proposed Government Medical College, is not
matching exactly with the ground profile. Therefore, it is recommended that the contour
plan with 2m contour intervals with exact GL (ground levels) marking all surface
features [such as streams, boulders (if any)], proposed building plan overlaid on it in
1:1000 scale with total station survey for better planning, be prepared.
 Present layout plan is lacking streams and many ground features (viz. big tress etc.). All
streams and ground features must be mapped with total station and taken into
consideration while planning for drainage and protection measures for slopes. All slopes
need to be studied in detail, simulating the impact of huge construction above them.
 Detailed geological, geotechnical and geophysical investigation by means of surface
mapping and sub-surface explorations (viz. drilling and geophysical logging) of the area
must be carried out with a view to understand the nature of rock overburden contact and
the geotechnical properties.
 Drilling must be done only after geological mapping, at places where utmost care is
required to confirm the subsurface profile and nature of subsurface strata. Therefore,
appropriately planned geological and geotechnical studies are recommended.
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 The representation of subsurface drilling data is not up to the desired level for planning.
Henceforth, all subsurface geotechnical investigation data (drill log etc.) needs to be
more detailed as per BIS guidelines for geotechnical investigations for slope stability
(Ref BIS) incorporating percentage core recovery, rock quality designation (RQD),
Standard penetration test (SPT), water loss during drilling and etc. Further, drilling must
be carried out with triple tube, ensuring above 95% core recovery. The core boxes
should be reserved properly for further examinations as and when required.
 Slopes are always vulnerable to water accumulation. Any increase in soil moisture due
to seepage/leakage may add to slope instability. Therefore, it is recommended not to
construct any water storage bodies on the slope as it may increase the vulnerability of
slopes towards failure/ instability. Proper planning of draining the surface and
subsurface water from the slopes is to be done and adopted suitably.
 Both the proposed buildings (i.e. academic and hospital blocks) are proposed to be built
with a pile raft foundation, which seems the most appropriate in hill terrains covered by
thick overburden mass. Therefore, faithful drilling and recording of subsurface data is
utmost important for planning of depth of piles in to the fresh rock.
 The 4 basement floors have been proposed to be constructed by means of cutting of
slope. Therefore, adequate support measure to the side wall needs to be ensured with
drainage holes and preferably anchored wall with a provision of drainage gallery.
 It is observed from the available satellite imagery (Google earth) that few scars/pseudo
scars are present in the area around the proposed hospital block, with variation in slope’s
nature being gentle to moderately steep. Also from the available drill hole data, the
overburden thickness seems to be more than usual. Therefore, possibility of existence of
palaeo-slide debris cannot be ruled out and a thorough geotechnical and geophysical
investigation is required to establish the rock overburden contact and know the
quality/nature of the underlying material.
 A longitudinal and transverse geological cross section at this site is required with all the
collar levels of drill holes marked and available geological and geotechnical data plotted
to understand the nature of subsurface strata.
 Detailed slope stability study needs to be carried out to bring out potential failure planes
and remedial measures need to be designed subsequently increasing the factor of safety
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up to the desired level as per Bureau of Indian Standards (BIS) guidelines or National
Building Code (NBC) of India, for hilly regions.
 As and when the slope gets disturbed corrective measures need to be taken such as
construction of retaining wall and breast wall with provision of draining out both surface
and subsurface water.
 Prima facie the site appears to be stable under present geo-environmental conditions.
However, construction of such type of important civil structures needs detailed
investigations to bring out any concerns. The same must be dealt within the time of
construction, and thus, leaving no scope for future remedies, be it slope stabilization due
to extensive rainfall or an earthquake event.

Sd/Ravi Shankar Chaubey
Geologist, GSI

Sd/Ranjeet Kumar Das
Geologist, GSI
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Fig. 11: General layout plan of the Govt. Medical College, Wayanad (as provided by district
administration).
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Fig. 12: Schematic representation of the proposed Govt. Medical College, Wayanad on Google Earth image.
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Fig. 12: Schematic representation of the proposed building plan overlaid on Google Earth image.

