Haijang Subsidence
Introduction:
The preliminary study was carried as per the request from the District Collector,
Kangpokpi on 19th of July where Haijang village of Kangpokpi District was reportedly
affected by earth cracks in School buildings and residential houses.
The Haijang village has 70 households with a population of about 475 with a UJB School
belonging to Sadar Hills Autononmous District Council, Kangpokpi. The school was badly
damaged by the cracks developed inside the school class rooms. The school holds a total
strength of 30 students. The UJB School has two classrooms, situated on right and left sides
of the flanks and presently the school is not functioning in this place.

Figure-1: View of the affected area (Google Earth imagery).
Geology: Bedrock in the area comprises alternating sequences of shale, siltstone and minor
sandstone of Disang Group.
Geomorphology: The affected area lies at the colluvial footslope of the N-S trending hill
hosting a thick pile of clayey soil. The upslope is gentle with an average of 10° -15° while the
site under investigation is rather a concave slope with a maximum of 28°.
Drainage: A prominent nala flowing along the affected site is observed from the opposite
hillslope. It is reported and confirmed that seepage water was oozing out inside the classroom
(fig:9), towards the left flank of the affected zone.
Observations: Locals have reported that development of cracks were first noticed during the
first week of July and subsequently widened on the following days in the school class rooms
(fig: 2, 3). Around 30 school children’s has been shifted, since the building has been distorted
by the localised dragging force with development of cracks. The variably oriented cracks can
be observed both on the right and left flank side buildings (fig:4,6). Displacement/movement
of 17.5cm is recorded on the left flank building (fig:5). Two houses are located on the down
slope part of the affected zone; one on the middle and another one further below. The central
house has been affected with minor cracks and the cracks spread all over the building and the
density of the cracks is very less compared to the school buildings (fig: 12,13 ). The building

on the down slope lies partially on the left flank of the affected zone. A major crack of 14cms
width passes through the part of the building on the left flank and reduces its width to 6cms
on down slope (fig:8 ).
Cracks: The average distance between the cracks ranges from 1.60 to 2.20m. The width of
the cracks varies from 2cm to 14cm and the vertical displacement ranges from 5cm to 15cm.
The crack has been seen on the right flank of the affected zone which demarcates the
boundary between the affected and the unaffected zone.
Rainfall Data: The state of Manipur received heavy rainfall during the month of June and
July. From the period of 1st June to 26th of July, the actual rainfall in Imphal east is 626.8mm
and in Senapati district is 677.8 mm.

Source:IMD department.

Causative Factors:
 The thick pile of clay-rich soil and the subsiding zone represented by a concave slope
favours more percolation as well as flow of rain water that might have led to
lubrication/saturation of the weak slope mass.
 Water seepage in the area with reported flow of muddy water from time to time
indicates piping activity, wherein the finer particles from the clay-rich slopemass are
gradually removed. In all probability, the voids created by the removal of the finer
particles over the years through piping activity may have led to subsidence of the
slopemass with consequent development of cracks on the buildings.
 The prominent nala follows the direction of slope movement and is assumed to have
aggravated the slope instability.
 Overloading the weak slopemass through the construction of buildings with buildingbasements seated partly over the soil and the highly weathered zone may also be a
factor in aggravating the slope instability.
 Intense Rainfall during the preceding days aided in the intensification of the ground
subsidence with resultant widening of cracks.
Remedial Measures:




Close observation/monitoring of the cracks through the installation of tell-tales to
understand its further propensity over the buildings is recommended.
Proper drainage system should be maintained (training of the nala).
Cracks should be sealed immediately by polythene sacks/ Tarpaulins’.




Avoiding water percolation on the upslope of the buildings is essential.
Before doing any constructions, the Geotechnical studies like soil testing needs to be
done to understand the depth wise variations and its nature of materials (soil,
weathered materials, fresh rock) below the surface and even the soil strength
characteristics can also be studied. If possible, piling can be done for the construction
of buildings to be founded on fresh bedrock.
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Manipur/ Kangpokpi/ 83G16/ 2017/ 001.
Manipur.
Kangpokpi
83G16
Haijang landslide
Haijang village road to the east of Sirarakhong Baptist
250 07′ 51.91″ N;
930 58′ 19.75″ E
104m (approx)
32 m (approx)
50m (approx)
3320sq m (approx)
Not discernable (appears deep seated).
Soil
Subsidence
Slow movement
Active
Retrogressive
Single
Deep rotational movement/subsidence
First week of July
Moderately dissected slope
The area exposes shale of Disang group which is highly
weathered
Settlement
Water seepage noticed at the time of study
Incessant Rainfall
Nil
40 people
2 school buildings and two houses affected
Settlement and agriculture
a. The thick pile of clay-rich soil and the subsiding zone
represented by a concave slope favours more
percolation as well as flow of rain water that might
have led to lubrication/saturation of the weak slope
mass.
b. Water seepage in the area with reported flow of muddy
water from time to time indicates piping activity,
wherein the finer particles from the clay-rich
slopemass are gradually removed. In all probability,
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the voids created by the removal of the finer particles
over the years through piping activity may have led to
subsidence of the slopemass with consequent
development of cracks on the buildings.
c. The prominent nala follows the direction of slope
movement and is assumed to have aggravated the slope
instability.
d. Overloading the weak slopemass through the
construction of buildings with building-basements
seated partly over the soil and the highly weathered
zone may also be a factor in aggravating the slope
instability.
e. Intense Rainfall during the preceding days aided in the
intensification of the ground subsidence with resultant
widening of cracks.
a. Close observation/monitoring of the cracks through the
installation of tell-tales to understand its further
propensity over the buildings is recommended.
b. Proper drainage system should be maintained (training
of the nala).
c. Cracks should be sealed immediately by polythene
sacks/ Tarpaulins’.
d. Dewatering of the slope through measures for
controlling the downslope flow of surface water, water
percolation into cracks, etc., may be prioritised.
e. Before doing any constructions, the Geotechnical
studies like soil testing needs to be done to understand
the depth wise variations and its nature of materials
(soil, weathered materials, fresh rock) below the surface
and even the soil strength characteristics can also be
studied. If possible, piling can be done for the
construction of buildings to be founded on fresh
bedrock.
Important village road of Sirarakhong village at risk.
20-07-2017 (E.Mohanraj & Pravin S., Geologists,
SU:MN, Dimapur)

Figure 2 : The school building on the right flank
of the affected zone

Figure 3 : The school building on the left flank
of the affected zone

Figure 4 : Parallel cracks along the school
building

Figure 5:Parellel cracks which displaced the
school walls

Figure 6 : Displacement of pillar of the school
building

Figure 7 : Cracks in the school building

Figure 8: A major crack along a house on the
downslope

Figure 9 : Extension of crack along the
downslope

Figure 10: Cracks along the crown part

Figure 11: Seepage water oozing out through the
school building

Figure 12: Minor cracks in the house of the
affected zone

Figure 13: Minor cracks in the house of the
affected zone

Maphou Kuki-Rockslide & Subsidence
Introduction: The preliminary investigation at Maphou Kuki village, Kangpokpi district,
Manipur was carried out as per the request received through email from the Office of the
Principal Secretary (Relief & DM), Govt. of Manipur dated: 17th July, 2017.
The Maphou Kuki village is located on a NW-SE trending hillock of the Mapithel hills
ranges and is situated on the bank of the Thoubal River (Fig-1). Out of the 94 households at
Maphou village, around 8 houses have been affected by cracks and subsidence events on the
eastern hill slope face of the hillock (Fig-2). The Dam road is passing below the Maphou
village, connecting the Dam site to the Maphou area and other places (Fig-6). The Dam has
been constructed in 1990s and the spillway become active and completion in 1999(Fig-4).
The Irrigation and Flood control department of Manipur (IFCD) have completed the work.
During 1999, subsequent to the spillway construction the IFCD engineers have made the
eastern hill slope faces stable by adopting the benching techniques and perforated drainage
pipes lines of 3m length inserted inside the hill slope to remove the seepage water. At present
benching has been disoriented and distorted and the rockslide also happened and the not even
a single drainage pipeline is remained (Fig-7).

Fig-1: The panoramic view of the Maphou Dam and its adjacent areas.

Geology: The area below the road consists of sub-horizontally bedded Intercalated dark
grayish carbonaceous shale, siltstone and minor sandstone bands (Fig-14). Above the road, it
is light brownish clayey soil for 1.50m and highly weathered shale and siltstone below (Fig10). The insitu splintery shales and siltstones are highly fractured in nature and in some
places sandstone boudins surrounded by sheared shale are also observed. Here the
carbonaceous shale layer is observed only below the road not above that.
Geomorphology: The affected area comes under the foothills of the NNE-SSW trending hill
ranges.
•

•

Slope: The slope above the road is steep and it ranges from 35 to 50 and the slope below the
•

•

road ranges from 25 to 35 .
It is reported that the Tunneling has been initiated on Jan-2016 and the work is in progress,
adjacent to the Maphou Kuki village hillock,i,e to the SW side of the village, to pass the
Dam water to the Imphal city for drinking and domestic purposes (Fig-2,3). Since, from the
initiation of Tunneling work the Maphou villagers felt the tremors/vibrations of the blasting.
At present the E-W trending Tunnel stretch extends upto 1200m and consequently the
villagers is not hearing/ feeling any treomors/ vibrations induced by blasting.
The village authorities and the island sub-divisional officer asserted that it was on 31st May
the initial cracks has been start to appear (i.e.) after the Tropical cyclone “Mora’’ between
29th to 31st of May 2017 and some locals reported that there was some local movements on
3rd June, below the road side, close to the spillway and last year-2016 there was a minor slide
along these portions/sides below the road (Fig-2).
As per the IFCD Chief Engineer letters to the village authorities and other authorities, the
cracks start to widen from 11th July onwards, after the heavy downpour on first week of July.
The peoples have abandoned their houses. It was reported that the village drinking water is
sourced from uphill slopes through pipes and there was an old tank (~20yrs old) located close
to the cracks initiating surface and it is find out that the tank is leaking its water and the water
passage to the tank is continuous and this leakage water moves downslope towards the
affected zone. The villagers were unaware of this leak from the old tank, whether the leak
was prior or after the initiation of cracks is unknown. The capacity of the tank is >1000 liters.
During monsoons due to more hydraulic pressure more water will come to the tank and the
tank is never said to be filled even in monsoons also. It is reported that the IFCD has build
this tank and used the upslope water for drinking purpose. Some of the places below the road
have shown the evidence of seepage water oozing. The affected zone is trending in E-W
direction and N-S oriented cracks are observed with a width ranges from 3cm to 24 cm and
the maximum depth of the crack is more than one feet (around 0.80m) (Fig-9). The vertical
subsidence height is 20cm close to the road, in middle it is 18cm and in top it is 1.8cm. The
inter-distance between the cracks ranges from 1.10m to 5.20m (Fig-11).
Below the road the dark carbonaceous shale, siltstone and minor sandstone bands in benches
is completely disoriented and displaced and some of the benching wall has fell into the
spillway due to movements. It is reported that Rock slides has collapsed the spillway wall but
the movement was slow as bit by bit blocks slide has occurred (Fig-13,12). Close to the

affected zone, construction of second retaining wall is in progress. It is Rock slides close to
the spillway results in steep scarp faces followed by distorted benches and tilted tress close to
the road, followed by cracked drainage structures, subsidence of road and N-S trending
cracks in the houses towards upslope are the events associated with the affected zone. Since
there was a slide in 2016 along the affected zone below the road, the present slide can be
called as a Reactivated slide.
Rainfall Data: The state of Manipur receives heavy rainfall on the month of June and July.
From the period of 1st June to 26th of July, the actual rainfall in Imphal east is 626.8mm and
in Senapati district is 677.8 mm.

Source:IMD department.
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Manipur/ Kangpokpi/ / 2017/ 001.
Manipur.
Ukhrul
83K04
Maphou Kuki landslide
Maphou Kuki village road to the east of Sirarakhong Mapithelal
Dam.
240 49′ 14.07″ N;
940 08′ 13.2″ E
342m (approx)
134m (approx)
83m (approx)
27,320sq m (approx)
~1m
45,828 cubic m (approx)
Clayey soil & weathered shale, siltstone and sandstone.
Rock slide & subsidence.
Slow
Reactivated
Retrogressive
Single
Shallow translational failure
No data on date of initiation, reactivated on 05/04/2017 at
14.00hrs
Lowly dissected slope
The area exposes shale, siltstone and sandstone sequences of
Disang group which is highly weathered. The weathered rock
has produced a thick cover of in-situ soil.
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S₀-N40⁰W, 10⁰→SW.
Settlement
Seepage oozing below the road.
Incessant rainfall
Nil
8 houses affected
Road, houses and Spillway wall has been collapsed.
Settlement
a. The blasting in tunnel and subsequent vibrations might have
disturbed the rock mass strength and increased the fractures &
pore spaces and consequently a slide has taken place in 2016.
This event might have disturbed the stability of slope.
b. The increased pore spaces and the thick clayey soil layer
(~2m) holds more water content and increases the overburden
load and thus the movements and cracks have initiated after
the monsoon starts.
c. The leaking old water-tank with >1000ltrs capacity located on
the upslope of the subsidence zone might have saturated the
downslope clayey soil and weathered mass layer and,
consequently might have initiated the slope movement.
d. The intense Rainfall during the month of June and July
triggers the slide.
a. The old tank should be demolished and alternate plastic/steel
tank can be placed for water usage.
b. Guided drainage throughout the affected zone is very
essential.
c. Slope stabilization techniques such as benching and
perforated drainages can be adopted to stabilize the slope.
d. Evacuating people from the affected zone may be explored
depending on the severity of the problem.
Spillway wall collapsed along the affected zone.
-

21-07-2017 (E.Mohanraj & Pravin S., Geologists,
SU:MN, Dimapur).

Affected zone
Tunnel

Cracks in settlements

Spillway

Subsidence
Rock slide

Figure 1 : The affected zone with cracks, subsidence and slide movements below the Maphou village,

which is situated on right side of the spillway and the dam.

Figure 3: Tunnel is situated along the SW side of the
affected zone

Figure 4 : Dam water is flowing along the Spillway
chute below the affected zone

Figure 5: Fractured drainage structure towards right
side of the road.

Figure 6: Tilted trees and cracks below the road.

Figure 7: Distorted benches below the road.

Figure 8 : Cracks along the drainage channel below
the road

Figure 9: N-S trending cracks in the house.

Figure 10: Clayey soil upto 1.50m & highly weathered

siltone and shale.

Figure 11: Cracks having 80cm depth inside the house.

Figure 12: Rock slide near the spillway.

Figure 13: The spillway wall has been collapsed.

Figure 14: Sub-horizontal Intercalated splintery shale,
siltstone and sandstone bands, near the spillway.

Figure 15: Highly fractured and fissile carbonaceous
shale.

Figure 16: Sandstone bands and fractured
carbonaceous shale above the slided part.

Figure 17: Second retaining wall construction is in progress.

