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Following the news published in Times of India newspaper on 20th August, 2018 about
an incidence of a landslide near Transport Nagar, Jaipur District, a team of Officers from
Geological Survey of India, Western Region were instructed by the ADG & HoD, WR to
investigate the probable causes, triggering factors, assess damages, and to suggest suitable
remedial measures so that problem does not recur. Government of India has declared GSI as the
Nodal Agency for Landslide Studies in 2004 and GSI has been entrusted with carrying out
monitoring of landslides. Accordingly, a team of Geo-scientists of Geological Survey of India,
Western Region comprising S/Shri Debasish Bhattacharya, Director; Pravin Kumar Sharma,
Superintending Geologist and Mohd. Ahmad, Senior Geologist visited the affected site and
carried out preliminary assessment of the landslide event. Preliminary geological assessment of
the landslides has been undertaken following the GSI approved 41 point proforma.
As per the information gathered from the local residents, landslide took place at about
15:30 hours on 19/08/2018 when this area witnessed a heavy spell of rainfall. It is located in
Amagarh area (200-250 m south east of Jaipur-Delhi National Highway-8), Transport Nagar,
Jaipur District and falls in Survey of India T.S. 45N/13 (Lat: 26° 54´ 30.8´´ N, Long: 75° 50´
57.6´´ E). This landslide event has resulted in death of one resident, injury of six residents and
damaged several houses located in the foothill zone of Amagarh Hill.
The area is characterized by undulatory topography with prominent NNE-SSW to NESW trending parallel ridges. The ridges are rising about 100-120 m from the surrounding area
(pediplain covered by Quaternary sediments). The landslide is ~70-75 m long (slope length), ~40
m wide and depth of the slide varies from 2-3 m. The crown of the slide has extended up to 4550 m (height) above the houses located in the colony. Fresh to slightly weathered, off white to
light pink to gray color quartzites are exposed in and around the landslide belonging to
Pratapgarh Formation of Alwar Group of Delhi Supergroup. The rockmass is dissected by three
prominent and consistent sets of joint that is J1 (BJ): N30°E-S30°W/42° towards northwest, J2:
E-W/vertical and J3: N30°E-S30°W/35° towards southeast. Slide debris constitutes the rock
fragments in size ranges of pebbles, cobbles and mostly boulders of quartzites in general. Rock
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fall/slide has occurred in N60°W direction along the bedding parallel joint plane (BJ) and
shooting rock boulders have damaged several houses/overhead tanks etc. As per the revised SOP
issued by Disaster Management Division, MHA, GOI, this incident of landslide falls under
CATEGORY-III (YELLOW) which indicate “Landslide and Subsidence that occur in the
vicinity of inhabited area and/or any infrastructure that can adversely affect humans and
properties”.
From the topographical map of the area, it is clear that the slope of the landslide zone
prior to the slope failure was moderate (35-40°). But due to quarrying and mining activity for
building stone (along the northwest face of Amagrh Hill for length of about ~300 m), slope was
modified and made steeper. Subsequently, the mining activity was stopped and the space left
behind (between original hill slope and the excavated face) after removal of rockmass was
utilized by the local people to construct houses haphazardly in the foothill zone in an unplanned
and unscientific manner. Traverses in the crown portion of landslide revealed the top of hill is
flat and quartzites with well developed bedding planes are exposed at places. Along the
northwest face of slope, bedding parallel joint are open from 5 mm to 1 cm which helps rain
water to percolate down. The steepness of slope after mining activity has day lighted the bedding
parallel joint which is dipping towards northwest direction. The percolation of rain water along
the bedding joints (J1) might have reduced the shear resistance along joint planes and has
resulted in slope failure during heavy rainfall. Basically, the area has suffered rockfall where
jointed blocks got detached from the slope in the crown portion and rolled down the pervasive
and completely exposed bedding plane (as a results of previous mining/quarrying activity),
rapidly under the influence of gravity. The nature of such movement involves free falling,
bouncing, rolling, sliding or a combination of the above.
It is clear from the hanging/undercut blocks on slope that same kind of event may take
place in future during normal/heavy rain along the northwest face of Amagarh Hill from NNE to
SSW end (for a length of ~300 m). Considering the topography of face/cut slope and the space
constraint at the foot of the slope, erection of Catch Fence/Rock Fall Barrier will be more
effective for intercepting, arresting and catching falling rocks and boulders before they reach the
ground and cause damage to life and property. This kind of arrangement offers a standalone
protection in such unpredictable rockfall and slide conditions. In addition, high energy
absorption rock mesh can also be securely fixed to the rock face through strong anchor points.
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While constructing the above, adequate care has to be taken for correctly identifying the points
for the anchors to ensure that the process dones not cause further cracks or damage to the rock
face. The above measures are very effective in all weather conditions and should be installed
within the transit or impact zones. In addition, rock bolts (4.0 m long, 25 mm dia.) can also be
provided across bedding joint to stabilize the slope. It is also recommended to stop all kind of unplanned construction activity in the foothill zone which may invite severe damage to life and
property. Necessary data collected during preliminary investigation is given in Annexure-1.
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Annexure-1
DATA SHEET FOR PRELIMINARY INVESTIGATION OF LANDSLIDE
No
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Field
Slide No (LS .No.)
State
District
Toposheet
Name of the slide
NH/SH/Locality
Latitude
Longitude
Length
Width
Height
Area
Depth
Volume
Run out distance
Type of Material
Type of movement
Rate of movement
Activity
Distribution
Style
Failure mechanism

Description
1
Rajasthan
Jaipur
45N/13
Amagarh Slide, Transport Nagar
National Highway (NH-8)
26.90856°
75.84933°
70-75 m
40 m
45-50 m
~ 2000 m2
3m
~ 6000 m3
20 m
Rock
Slide and Fall
Rapid
Suspended
Retrogressive
Composite
Deep planar failure

23
24

History
Geomorphology

25

Geology

26

Structure

27
28
29

Land use/ Land cover
Hydrological condition
Triggering Factor

30
31
32

Death of persons
People affected
Live stock loss

At 3.30 pm, 19th August, 2018
The area is characterized by undulatory topography with
prominent NNE-SSW to NE-SW trending parallel ridges.
The area around the slide zone exposes Quartzite rocks of
Pratapgarh Formation of Alwar Group of Delhi Supergroup.
J1 (BJ):N30°E-S30°W/42° towards northwest, J2: EW/vertical and J3: N30°E-S30°W/35° towards southeast.
Forest/Barren land due to quarrying
Wet
Percolation of rain water along bedding parallel joints
reducing shear resistance considerably.
One
~6 injured,
Approx. 4-5 goats and dogs were buried under the rock
boulders.
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33
34
35
36

37
38
39
40

41

Communication
Infrastructure
Agriculture/forest/Barren
Geo-scientific Causes

Through N.H-8
10-12 houses damaged.
Forest (slope barren)
It appears from the field investigation that the abandoned
quarry at the site daylighted the slope surface. The rain water
percolation along the bedding joint/plane had reduced the
shear strength of strata along slope which resulted in rock
fall/slide.
Remedial measures
Erection of Catch Fencing & Rock Fall Barrier in the transit
and impact zone. In addition, rock bolting is also
recommended to stabilize slope.
Remarks, if any
Local residents should be advised to remain vigilant
particularly during rainy season.
Photos. Sketch of Plan & Attached
section of the slide
Summary/Abstract
A slide of 70-75 m length, 40 m width and 50 m height in
Amagarh, Transport Nagar, Jaipur took place at 3.30 pm,
19th August, 2018. The litho-units exposed in and around the
slide are fresh to slightly weathered, off white to light pink to
gray color quartzite of Pratapgarh Formation belonging to
Alwar Group of Delhi Super Group. The litho-units exposed
at the site are dissected by three sets of joints. These joints
are J1 (BJ): N30°E-S30°W/42°→NW, J2: E-W/vertical and
J3: N30°E-S30°W/35°→SE. Slide/fall has occurred along
bedding parallel joint (J1) towards north-west, during heavy
spell of rainfall which indicates that percolation of water
along bedding joint (J1) has triggered the movement.
Pdf
-

RISK: YELLOW
770 × 230 - maccaferri.com
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Photo 1. Construction of houses in the foothill zone.

Photo 2. Slide scar formed after the recent event.

N60°W

Photo 3. Houses damaged by shooting boulders.

Photo 4. Affected area as viewed from crown portion.
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Photo 5. Exposure of quartzite in crown portion with Photo 6. General view of Amagarh Hill from Jaipuropen bedding parallel joints.
Delhi National Highway (NH-8).

Photo: 7 A view Catch Fence/Rock fall Barrier proposed for installation as a part of remedial
measure.
600 × 520 - gabionbarrier.com
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Photo: 8 Catch Fence/Rock Fall Barrier are very effective over a moderately inclined
slope face.
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