A NOTE ON KIRUPHEMA LANDSLIDE (ALONG NH-29),
KIRUPHEMA, KOHIMA DISTRICT, NAGALAND
Priscilla Rinmuanpuii, E. Mohan Raj, and Atiullah, Geologists, GSI, SU: MN-Dimapur
INTRODUCTION:
According to a communication published in local news paper (Morung Express) dated
07.07.2017 massive landslide near Kiruphema village jurisdiction has destroyed paddy field and
cut down road connection from Dimapur to Kohima. It has affected a stretch of 95m road (NH29) and about 16 paddy fields, many tree plantations and reserved forest down slope. National
highway and Infrastructure Development Corporation Limited (NHIDCL) has given assignment
to Gayatri Projects Limited for making temporary road so that traffic can be resumed.
Subsequent to the media reports, a GSI team comprising Priscilla Rinmuanpuii, E. Mohan Raj
and Atiullah, Geologists, GSI, SU: MN-Dimapur were assigned to study the reported landslide at
Kiruphema-Peducha (NH-29), Kohima District, Nagaland (Fig.1).
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FIELD PREPARATIONS:
The toposheet of the affected area (Toposheet No. 83K/2) along with the geological map and
high resolution imagery from Google earth were studied to get an idea about the geology,
Geomorphology, Landuse/Landcover pattern, slope angle, drainage patterns etc. Information on
rainfall and seismicity is also collected.
The Kiruphema village area is situated on the moderately dissected hill slope along
National Highway -29. Major river flow in the area is Dzuza River which is flowing towards
NW. Many of the small streams in and around Kiruphema flow in NE direction and join the
Dzuza river and have a dendritic drainage pattern. Many terrace cultivation of paddy are present
on the hill slopes around the village.

Figure 1: Google Earth Image of Kiruphema Landslide.

GEOLOGY:
The bedrock geology around the landslide affected area comprises the argillaceous-rich Disang
Group of rocks along the down slope and arenaceous-rich Barail Group of rocks along the ridges
and top portions of the hills. Disang rocks consists of rhythmites of shale, siltstone and minor
sandstone bands while the Barail Group of rocks consists of hard and compact sandstones with
minor shales bands.
GEOMORPHOLOGY:
The affected area is marked by undulating topography with steep to gentle slopes. Towards the
southern side there is an escarpment. The slided part looks like an elongated bowl shaped
depression. The slided part comes under the transportational midslope part of the slope, where
loose debris have been deposited on the break in slope from very steep to a gentle slope (about
10°-15°). There is a first order stream flowing through the affected area.
LANDUSE/LANDCOVER:
The area is covered by moderate vegetation, cultivated land (terrace cultivation of paddy), sparse
settlements, roads, Quarries and quarry approach roads on the upslope portions (Fig: 29, 30, 31
& 32). Moderate vegetation is present on both sides of the landslide where as above the crown
extensive slope cut due to quarrying is present. Cultivated lands are located on the upslope as
well as down slope of the affected area (Fig: 2). There is stagnation of water in the terraces
during rainy season to support the rice cultivation. National Highways-29 passes through the
affected area. There is extensive cutting of the slope for widening the NH-29 on western side of
landslide.

SEISMICITY:
The natural tectonic setting makes Nagaland prone to Earthquakes and falls in the Seismic zoneV. A large number of moderate to large magnitude earthquakes have occurred within the State
boundaries as well as within a range of 100km around it. Altogether twelve major earthquakes
have occurred in the region in the last 100 years of which the epicenter of the 1950 Great
Earthquake was located only 7km towards north of Mon, a District Hq located about 200km
north of the capital town of Kohima. It was the sixth largest earthquake of the 20th Century. The
shock lasted 8 minutes causing 1,500 deaths, destruction of 2000 houses and other structures
while rendering rail and road connectivity useless. The energy of the earthquake matched that of
100,000 atomic bombs and churned up nearly 10,000 sq miles of earth. (Source: Nagaland State
Disaster Management Program Report)
RAINFALL:
Nagaland has a largely monsoon climate with high humidity levels. Annual rainfall averages
around 70–100 inches (1,800–2,500 mm), concentrated in the months of May to September.

Table 1. CRIS table showing rainfall data of Kohima District for the past five years.
FIELD OBSERVATIONS:
1. The major event took place on National Highway -29, between Peducha and Kiruphema
villages. This NH-29 is the main lifeline road which connects the Capital (Kohima) city and
Dimapur. The location of the spot is N25° 44’2.59’’ and E9401’18.91”.
2. Dimensions: The total length of the landslide from crown to toe is 220m and bears a width of
75m, depth 7m and height of 60m. The landslide covers a total area of 1.65 sq. kms. The run out
distance is greater than 1 km (Fig: 2).
3. Movement: The movement of the landslide started as subsidence with the initiation of this
monsoon. On 13th May, 2017 the culvert on NH-29 was reportedly damaged and the road started
subsiding at a very slow pace. Gayatri Projects Limited under the authority of NHIDCL filled the
subsided road section (NH-29) with boulder debris, frequently to level the subsiding road. The
active movement started on 9th June, 2017 and rate of movement of material was still slow. On

2nd July, 2017 the farmers (Kobou and Abae) asserted that their cultivated lands started to move
slowly, the whole cultivated land and the small farm house started to shift and they realized,
subsequently, within one week, the whole cultivated lands had shifted up to 10m. On the 9th of
July, 2017 the main event took place, where the National Highway-29 has been cut-off (Fig: 3).
There are deep translational movements (Fig: 4) and further down slope deep seated rotational
movements, which initiated one month prior to the main event (9th July, 2017). The rate of
movement over time is different at different parts of the slide based on the slope angle, water
content and the type of materials (Fig: 5). In general, the rate of movement/slide/subsidence is
presumed to be slow. Every year, subsequent to the monsoon season, the subsidence/differential
settling problem persists.
4. Crown: The crown part lies about 20m above the road (NH-29) (Fig: 6 & 7). About 10 m
above the left flank of the crown there is hard and compact, 1-2m thick sandstone (Fig: 28). An
abandoned small quarry which was part of main quarry is present (Fig: 32). Above the bedrock,
the brownish colored soil- fresh scarp faces are visible from the distance. The right flank and the
central portions of the crown are covered by bushes and trees, where some trees are tilted. On the
left flank of the crown, some sandstone boulders are lying over the surface. Locals have reported
notable subsidence along the abandoned quarry roads after initiation of the monsoon season. One
nala (Meru nala) is flowing through the centre portions of the crown. Transverse cracks are
present all along the crown portion (Fig: 23 & 24).
5. Surface Geology: The dominant part of the landslide zone consists of thick mantle of silty
clay and clayey soil lying over the moderate to highly weathered - alternate siltstone and shale
bedrock sequences of Disang Group of rocks (Fig: 25, 26 & 27). The slope forming materials
found in and adjacent the landslide are mostly loose debris derived from dumping waste material
of the quarry directly above the landslide area. The debris is generally black to brown in colour
which is sticky when wet and cracks on drying. The scarps of the landslide did not expose any
insitu rocks indicating the thickness of the dumped materials/debris is greater than depth of the
landslide.
6. Flanks: The right flank of the landslide is towards Kohima, left flank is towards Dimapur on
NH-29. On the right flank volume of debris more than on the left flank because of active
dumping of quarry material. On the right flank immediately adjacent to landslide there are no
houses, however on the left flank there are small houses (tea hotel). On the left flank transverse
cracks are visible with the openings ranging from 10-50cm. These ground cracks have caused
tilting of the houses, displacement of the wall from floor and cracks in the toilets and septic tank
(Fig: 13, 14, 15 &16). Some cracks are also noticed further down slope on the left flank (Fig: 19
& 21). On the right flank, close to the road some of the palaeo/old landslide scarps have been
observed. Most of the cultivated lands are located on the left flank of the landslide. Bamboo trees
and other trees are uprooted and slided/ displaced along the slide (Fig: 18 & 20). Further down
slope of the left flank run out of the landslide has destroyed cultivated land, farm sheds and
uprooted trees (Fig: 17, 18, 19, 20, 21).
7. Drainage: At the landslide zone, subsurface drainage network is as pronounced as the surface
drainage network. Seepage/spring and surface water is flowing all along the slide (Fig: 9 & 10).

The seepage water has emerged as surface run off due to movement caused by landslide. There
are two nalas namely Kijukemoru and Meru flowing in the affected area (Fig: 11 & 12).
Kijukemoru nala is of first order and originates downslope of the road towards the right flank.
Meru nala is also a first order stream originating further up slope of the landslide, it is rain and
spring fed. There was one culvert on NH-29 to channelize this nala water. This culvert was old
and poorly maintained and was washed away on 13th May 2017 due to heavy rain. These two
nalas join together down slope and make a second order stream which further downslope joins
Dzuza River. The farmers reported that they have used these two nalas to water their paddy crops
and other cultivations.
8. Landslide History: According to locals, the inception of the movements/slides in this area
was since British times. First reported reactivation happened in early 1980s. Between the years
1991- 1994 there was another reactivation. During that time the NH-29 was washed away
completely and a new road (present NH-29) was constructed 50 to 70 m upslope from the old
road. This palaeo/old slide can be traced /visible in Google Earth Imagery. The road has been
subsiding at an extremely slow rate during every monsoon. The subsidence became more
pronounced after the onset of 2017 monsoon and slide movement started on 9th June, 2017 as
debris slide. On 9th July, 2017 the road was completely washed away by this landslide.
9. Cracks: Transverse cracks are observed on the crown and longitudinal cracks on the flanks
and the gap varies from 10cm to 50cm. These cracks are mostly located only on the left flank of
the slide. Close to the road, transverse as well as longitudinal cracks are noticed on the hotels and
nearby toilets and whose gap ranges from 3cm to 22cm. Trend of the transverse cracks near hotel
is N35°W. Further down slope cracks are also seen in cultivated land. The longitudinal cracks
shows 20 to 50cm gap.
10. Damage Details:
a) Road connecting Dimapur- Kohima-Imphal NH-29 is totally washed out for a stretch of
75 m (Fig: 3 to 8).
b) Small tea hotels along NH-29 badly damaged and have become highly susceptible to
slide (Fig: 13 to 16).
c) Agricultural land highly affected, reported loss upto crores (source: Morung express, 20 th
May 2017 (Fig: 17 to 21).
d) Forest trees tilted and uprooted (Fig: 17 & 18).
e) The quarry activity along the left flank of the crown on the Barail sandstone exposures
has been become abandoned due to the movement/subsidence (Fig: 29 to 32).

Figure 2: Map of Kiruphema Landslide, Kiruphema, Kohima District, Nagaland.

GEOSCIENTIFIC CAUSES:
a) The absence of any proper drainage/nala system along the Landslide zone to drain out the
surface and rain water. Reported, continuous heavy rainfall two days prior to the event.
b) Paddy cultivation by storing of water upslope of the landslide, favours water percolation
(Fig: 2).
c) Heavy rainfall during the monsoon along with the stagnation of water on the terrace
cultivation within this area causes oversaturation of the thick soil overburden causes a huge
overburden load over the underlying impervious Shale. Rill erosion by the two first order
streams (Kijukemoru and Meru).
d) After the culvert on NH-29 was washed away, water was not channelled properly, and the
area subsided at a slow rate. The contractors working in the area tried levelling the road by
dumping more boulders and unconsolidated debris. Heavy vehicular continued to ply the
road since this highway is the lifeline of Manipur and Nagaland, adding to more dynamic
load.
e) The affected slope on the bottom of the escarpment upslope where scree material have been
naturally deposited. This escarpment has sandstone exposures which are quarried. This
quarrying and deposition of dumped wastes along the slope has caused a thick overburden

of loose debris of blackish clayey soil which forms a slurry when wet and cracks upon
drying.
f) Continuous toe erosion by Dzuza River, since the River is perennial and has large catchment
area.
REMEDIAL MEASURES:
a) Making proper drainage to drain the surface water and rainwater. Connect the nalas to avoid
chances of water stagnation.
b) Remove or channelize the temporarily forming water stagnation after the landslide.
c) Avoid storing of water in the hill slopes and deforestation.
d) To prevent retrogression of both the flanks, surface cracks should be sealed by impermeable
material. This will block the widening of cracks and infiltration of rain water through it.
e) Road alignment should be re-evaluated, since widening of the NH-29 is going on. Aligning
the road in a different route avoiding the affected area will help mitigate future slides.
CONCLUSION: Mass movement has occurred because the slope has crossed its threshold value
to withstand the load. All the causative factors with varying impact through the years resulted in
this landslide. The destruction of the culvert across NH-29 of prominent a nala along the
landslide zone and stagnation of water on terrace cultivation upslope favours the percolation of
water. The carbonaceous shale below the thick soil profile arrest the seepage and favours
oversaturation of the overlaying materials. Thus the material fails due to oversaturation after
crossing its threshold limit. Since the materials are heterogeneous in nature, differential
movements/failure mechanism has occurred in different parts of the slide. Subsidence,
subsidence cracks, translation and rotational failure are the present with varying rates of
movement at different places. The nature of failure mechanism depends upon the nature of
materials. Subsidence and subsidence cracks are found in the crown as well as left flank of the
slide. The central and left flank parts of the slide have rotational movement. Translation failure is
dominant in the right flank. Debris flow along subsequent to slide event has caused a long
distance of runoff which destroyed paddy fields downslope of the slide. The intensity of cracks
gradually reduced from the landslide area. The Dzuza River flowing below has also always
contributed to some amount of toe erosion for the whole slope area. Since this landslide is a
reactivated landslide which has caused destruction to this particular road stretch in the past, a
new road alignment away from this area may be of help in the future.

Figure 3: The National Highway -29 has been cut-off by the
landslide

Figure 4: The head scarp below the road, indicates its deep
translational movements.

Figure 5: Clear view of the landslide movements and flows
from the road.

Figure6: Crown of the Landslide.

Figure 7: View of the Landslide from the crown.

Figure 8: View of the affected houses on the left flank.

Figure 9: Spring water flowing on the landslide zone.

Figure 10: Spring water is flowing over the head scarp (main
scarp face) on the road section.

Figure13: Cracks and disrupted surfaces on the Hotel.

Figure 14: Transverse cracks on toilet structure, situated close
to the left flank below road.

Figure 11: Kijukemoru nala at the source.

Figure 12: Blocked nala course of Kijukemoru nala.

Figure 19: Longitudinal cracks on cultivated land, near the left
flank.

Figure 20: Tilted bamboos and surface flow on the affected
zone, close to the left flank.

Figure 21: Longitudinal cracks which are extending downslope
on cultivated land.

Figure 22: Fresh scarp faces on the left side of the nala on the
left flank near the cultivated land.

Figure 23: Transverse cracks on the crown.

Figure 24: The scarp faces and the subsided crown part on the
right flank.

Figure 25: Disturbed and Highly weathered Shale.

Figure 26: Transported materials lying over the weathered
shale and siltstones, which is 15m away from the left flank.

Figure 27: Transported brownish sandstone materials over the
weathered carbonaceous shale.

Figure 28: Jointed sandstone beds on the crown.

Figure 29: Approach road to quarry.

Figure 30: Quarry unit.

Figure 31: Rock chips crushing unit.

Figure 32: The abandoned quarry and view of the landslide
from the left flank.

A NOTE ON KOHIMA HIGH SCHOOL LANDSLIDE, KOHIMA,
KOHIMA DISTRICT, NAGALAND
Priscilla Rinmuanpuii and Atiullah, Geologists, GSI, SU: MN-Dimapur
INTRODUCTION:
According to news published in local newspaper (Morung Express) dated 07.07.2017
massive landslide at Peraciezie colony, Near High School Junction, Kohima city jurisdiction has
destroyed 21 houses and cut down arterial road connection within the colony. It has affected a
stretch of 75 m road. Subsequent to the media reports, a GSI team comprising Priscilla
Rinmuanpuii and Atiullah, Geologist, GSI, SU: MN-Dimapur were assigned to study the
reported landslide at Kohima High School Landslide, Kohima, Kohima District, Nagaland
(Fig.1).
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FIELD PREPARATIONS:
The toposheet of the affected area (Toposheet No. 83K/2) along with the geological map and
high resolution imagery from Google earth were studied to get an idea about the geology,
Geomorphology, Landuse/Landcover pattern, slope angle, drainage patterns etc. Information on
rainfall and seismicity is also collected.
The city of Kohima is the capital of Nagaland and is situated mostly along the top and
sides of a ridge. The slopes are moderately to highly dissected. Major river flowing in the area is
Dzurre Ru which flows in a northwesterly direction and joins the Dzuza River towards NW.
Many of the first order streams originate from in and around Kohima flow in different directions
and they all have a dendritic drainage pattern. The area is mostly covered by settlements done on
extensive slope cuts.

Figure 1: Google Earth Image of Peraciezie colony l andsli de, Kohi ma Town.

GEOLOGY:
The bedrock geology around the landslide area comprises Disang Group of rocks which are
shale, siltstone, greywacke with rhythmite and minor sandstone bands. Weathered shales have
produced a thick mantle of colluviums and transported soil along the slopes. The Barail Group of
rocks consisting of hard and compact sandstones with minor shales bands are found to the south
of this area.
GEOMORPHOLOGY:
The affected area is marked by undulating topography with steep to gentle slopes. Towards the
northern side there the saddle of a ridge. The slided part is on the spur of the ridge and has a
moderate dissection by first order streams. The spur and ridge top are relatively wide and have a
moderate slope angle (about 15°-25°). There are perennial springs downslope of the affected area
which are used for domestic purposes by the people living in the area. The nala that runs along
the afftected area is also rain and spring fed. The slope aspect is N30°E.
LANDUSE/LANDCOVER:
The area is covered settlement with few patches of moderate to thick vegetation, cultivated land
(terraced kitchen gardens) and arterial roads (Fig: ). Settlement is present on all sides of the
landslide. The houses are mostly RCC buildings constructed along modified slopes i.e. the slopes
were cut and filled to build multi storied buildings on the hill slope. There is a BRTF camp on
the left side of the landslide which. Many Assam type houses which served as quarters for the
BRTF camp have been destroyed by the slide. PWD roads pass through the affected area. These
roads are plied by both light and heavy motor vehicles. There is extensive cutting of the slope
for a new ring road bypassing town areas of Kohima, further downslope of the slide.

SEISMICITY:
The natural tectonic setting makes Nagaland prone to Earthquakes resulting in loss of life and
material. A large number of moderate to large magnitude earthquakes have occurred within the
State boundaries as well as within a range of 100km around it. Altogether twelve major
earthquakes have occurred in the region in the last 100 years of which the epicenter of the 1950
Great Earthquake was located only 7km towards north of Mon, a District Hq located about
200km north of the capital town of Kohima. It was the sixth largest earthquake of the 20th
Century. The shock lasted 8 minutes causing 1,500 deaths, destruction of 2000 houses and other
structures while rendering rail and road connectivity useless. The energy of the earthquake
matched that of 100,000 atomic bombs and churned up nearly 10,000 sq miles of earth (Source:
Nagaland State Disaster Management Program Report).
RAINFALL:
Nagaland has a largely monsoon climate with high humidity levels. Annual rainfall averages
around 70–100 inches (1,800–2,500 mm), concentrated in the months of May to September.

Table 1. CRIS table showing rainfall data of Kohima District for the past five years.

FIELD OBSERVATIONS:
1. The major event took place on Peraciezie Colony, near High School Junction (National
Highway -29), Kohima. The slide is located very close (50m) from the junction of highways viz.
NH-29 and SH- between Kohima and Mokokchung. The location of the spot is N25° 41’19.2’’
and E94°05’50.4”.
2. Dimensions: The total length of the landslide from crown to toe is 204m and bears a width of
75m, depth 7m and height of 40m. The landslide covers a total area of 1.53 sq. kms. The run out
distance is about 60m (Fig: 2).
3. Movement: The movement of the landslide started as subsidence at on 9th July 2017 during
the night. According to Mr. Khrielaku, Chairman, Peraciezie Colony, the residents in the affected
area started experiencing tilting of their houses caused by slope movement on the night of 9 th
July 2017. The movement of the slope was moderate with loud sounds accompanying the
displacement of walls of the houses. The affected houses were all evacuated by 10 th July 2017.

On 11th July 2017, at night, the whole mass was displaced downslope taking with it 16 houses.
The nala that was flowing along the slide was blocked due to slide debris causing stagnation of
water in the nala. This in turn caused another small slide downslope at the toe of the big
landslide. There movement is deep translational movement (Fig: 4) and deep seated rotational
movements could also be present since cracks along the crown were reported by locals since
2004 and movement along these cracks were extremely slow prior to the 11 th July landslide
event. These cracks are present along the crown and there has been opening of these cracks since
the slide movement. The rate of movement was slow until the rapid displacement on 11th July
2017. Every year, subsequent to the monsoon season, the locals report debris flow along the nala.
4. Crown: The landslide has two head scarps but the crown portion of both is the same (Fig: 8 &
10) and their movement happened at the same time. These two slides are joined towards the toe
and have the same run out. There is an area of 50m between the head scarps of the two slides
which is yet undisturbed. The head scarp of the second slide is at the road level whereas the head
scarp of the first slide is 10m above where the road level was. However, crown cracks are
present all along the crown portion of this undisturbed area (Fig: 12). Development of these
crown cracks were reported by Mr. M.V. Chakhesang, a long time resident of this locality. These
cracks were developed in his land along the border he shares with his neighbor upslope. The
cracks have opened since movement of the main landslide started and there is subsidence along
these cracks of up to 10cms. The crown cracks are present up to 12m above the scarp of the
second slide. Along the crown portion of the first slide there are tilted and damaged houses
caused by the crown cracks. One perennial nala is originating at the centre portions of the crown
and flows along the left flank of the first slide.
5. Surface Geology: The landslide zone consists of thick mantle of silty clay and clayey soil
lying over the highly weathered - alternate siltstone and shale bedrock sequences of Disang
Group of rocks. The slope forming materials found in and adjacent to the landslide are mostly
soil and loose debris derived from weathering of shales underneath. The debris is black to brown
in colour which is sticky when wet and cracks on drying. The scarps of the landslide did not
expose any insitu rocks indicating the thickness of the slope forming materials is greater than
depth of the landslide.
6. Flanks: There are two spots of movement for this landslide. The movement is more for the
first landslide. The right flank of the first landslide is covered by moderate to thick vegetation
with sparse houses along the road and there are no cracks visible along this flank. At the area
adjacent to the left flank of the first landslide there is a BRTF camp and Assam type houses are
present on this side along with kitchen gardens of some of the houses. However, towards the toe
on this flank, there is a smaller landslide triggered by stagnation of nala water at the toe and
movement of this slide. The volume of debris for this slide since this slide has a larger area than
the second slide. The second slide is 50 m west of the first slide. The undisturbed gap between
these two slides is triangular and tapers down slope where the two slides join at the toe. The left
flank of this slide is covered by moderate to thick vegetation with sparse houses alo ng the road,
but on the right flank of this slide there are houses built on modified slopes. There are steps of
footpath going down slope which was used by locals. All houses on the left of the steps (i.e.
closer to the right flank of the second slide) have experienced some sort of disturbance in their

structure. Many of the houses were still being dismantled during the post disaster investigation
due to cracks and movement along the right flank of the second slide. The left flank of the first
side and right flank of second slide join together about 11 m below the road level.
7. Drainage: At the distressed site subsurface drainage network is as pronounced as the surface
drainage network. Seepage/spring and surface water is flowing all along the slide. The seepage
water has emerged as surface run off due to movement caused by landslide. There is a nala
running in the middle of the landslide. It is of first order and originates up slope of the road
towards the left flank of the first slide. It is rain and spring fed. There was one culvert on the
PWD to channelize this nala water. This culvert was washed away on 11th July 2017 when the
landslide took away the road. The locals reported that there are springs down slope of the slide
they have used as sources of potable water even during dry seasons.
8. Landslide History: According to locals, the inception of the movements/slides in this area
was since British times. First reported reactivation happened in early 1986 when there was a
slide at the road level. In the year 2004 development of crown cracks were reported by Mr. M.V.
Chakhesang, a long time resident of this locality. These cracks were developed in his land along
the border he shares with his neighbor upslope. The matter was reported to state authorities. The
affected area started moving/subsiding on 9 th July 2017 According to Mr. Khrielaku, Chairman,
Perciezie Colony, the residents in the affected area started experiencing tilting of their houses
caused by slope movement on the night of 9 th July 2017. These movements were accompanied
by loud sounds from the houses and barking of dogs and restless behavior of do mesticated
animals. The residents started evacuating from their houses from this night. The affected houses
were all evacuated by 10th July 2017. On 11th July 2017, at night, the whole mass was displaced
downslope taking with it 16 houses.
9. Cracks: Transverse cracks are observed mostly on the crown and some along the flanks and
the gap varies from 10cm to 50cm. These cracks are mostly located only on the right flank of the
second slide and all the crown portion of both the slides, even the triangular portion that has not
slide yet. There are longitudinal and transverse cracks present all along the foundation retaining
wall at the road, the steps leading to the house and along the walls and foundation of one of the
houses owned by Mr. M.V. Chakhesang.

10. Damage Details:
a) 17 number of houses completely destroyed and taken away by landslide. (Fig: 9, 13, 14, 15
& 16).
b) More houses tilted and damaged (Fig: 10 to 16).
c) PWD road of this colony washed away by the slide. (Fig: 8).
d) Many RCC buildings, the NH-29 and SH connecting Kohima to Mokokchung will be
affected should this landslide retrograde further towards the crown area. The High school
junction just 20m away from the landslide affected zone is an important commercial centre
in Kohima city.
GEOSCIENTIFIC CAUSES:
a) Presence of extensive slope cut for construction of heavy RCC houses even after
development of crown cracks.
b) The absence of any proper drainage/nala system of domestic waste water /sewage from
houses along the Landslide zone. Reported, continuous heavy rainfall two days prior to the
event.
c) Heavy rainfall during the monsoon along with the stagnation of water on the terrace
cultivation within this area causes oversaturation of the thick soil overburden causes a
huge overburden load over the underlying impervious Shale.

d) Subsurface movement of water creating lubrication for the plane between thick soil cover
and underlying weak shale.
e) Movement of vehicles including heavy motor vehicles along the small PWD road, adding
to more dynamic load.
f) Continuous toe erosion by a nala, since this area is part of the catchment area of the Dzuza
river.
REMEDIAL MEASURES:
a) Dismantling of the affected houses at the crown area and sealing of crown cracks to avoid
retrogression.
b) Construction of retaining walls with weepholes using correct technique to provide support to
toe.
c) Making proper drainage to drain the surface water and rainwater.
d) Remove or channelize the temporarily forming water stagnation after the landslide.
CONCLUSION:
Mass movement has occurred because the slope has crossed its threshold value to withstand the
load. All the causative factors with varying impact through the years resulted in this landslide.
The construction of heavy houses along the affected slope even after development of crown
cracks increased the load on the slope. The carbonaceous shale below the thick soil profile arrest
the seepage and favours oversaturation of the overlaying materials. Thus the material fails due to
oversaturation after crossing its threshold limit. Since the materials are heterogeneous in nature,
differential movements / failure mechanism has occurred in different parts of the slide.
Subsidence, subsidence cracks, translation and rotational failure are the present with varying
rates of movement. Subsidence and subsidence cracks are found in the crown of the slide.
Accumulation of debris at the toe and narrowing of nala channel has caused stagnation of water
which subsequently caused movement near the toe of the slide. Debris flow along t he nala
subsequent to slide event has caused a long distance of runoff. The intensity of cracks gradually
reduced from the landslide area. Since this landslide is located very close to important roads and
commercial centre of Kohima city, importance should be given to its remedy and mitigation.

Figure 3: The cro wn with tilted houses

Figure 4: Landslide fro m the toe

Figure 5: Clear view of the landslide movements and
flows fro m the toe.

Figure 6: Cro wn of the Landslide.

Figure 7: View of the landslide movements and flows
fro m the cro wn.

Figure 8: View of the landslide crown and head scarp.

Figure 9: Destroyed house on right flank of second
landslide.

Figure 10: Crown of second slide on the road.

Figure 11: Damaged retaining wall

Figure 12: Crown cracks above Mr. M V Chakhesang’s
house

Figure13: Cracks and disrupted surfaces on a dismantled
house on second slide.

Figure 14: Destroyed toilet structure

Figure 15: Deep cracks on Mr. M V Chakhesang’s house.

Figure 16: Houses destroyed by the slide.

