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The Kaabi-II Landslide is located in the Survey of India toposheet No. 78A/11 approximately 

10 km NW of Gangtok on Gangtok-Mangan road (N 27°22’51.88”, E 88°38’26.28”). The site was 

visited on 09.04.2019 as per instructions received from the Director & HOO, SU: Sikkim. According 

to the information the landslide occurred on the midnight of 31
st
 March, 2019. The boulders from the 

landslide blocked the road disrupting the vehicular traffic. BRO cleared the road by next morning. 

The rock slide with a length of 40m, width of 25m and height of 35m covers an area of 

approximately 3500sq m blocked 10 m of road stretch. Geologically the area exposes banded gneiss 

belonging to Kanchenjunga Formation and phyllitic schist of Chungthang Formation. The foliation 

plane of the rocks exposed trend is NW-SE dipping steeply towards NE. Three prominent set of joints 

are observed in the area. The valley dipping joint S1//J1: 145/70NE and two other sets of joints are 

J2: 62/60SE; J3: 290/72SW. A sharp contact of phyllitic schist and banded gneiss trending 

N80°E is observed in its vicinity. As per the existing compiled geological map of toposheet no. 

78A/11, a fault trending NE-SW is present approximately 2.75 km from the landslide site. 

It rained continuously on 31
st
 March, 2019 which led to excessive saturation of the rock mass 

in the slope. The rock slide initiated from a very steep slope. As visible from the road the rock mass 

had slided from the scarp section above the road. The slope angle, the quantity of rock mass 

accumulated and the damage at the base indicates that it was a rapid mass movement. The steep slope 

along with valley dipping joints led to wedge and planar failure along the jointed rock mass. The 

foliation plane (S1) parallel joint 1 are valley dipping and creating a situation of planar failure 

whereas, intersection of S1//J1 and J2 forms a condition of Wedge failure which is day lighted. The 

competency contrast due sharp contact between the highly foliated and deformed gneiss with phyllitic 

schist might have created a weak zone.  

To avoid any further slope failure a combination of shotcrete, rock bolting and wire mesh is 

recommended. Scaling (removal) of the loose rock blocks lying on the slope and in its vicinity 

preferably without resorting to blasting, by using a breaker or by manual means is also recommended. 

Though no further activity has been reported after this landslide event but the slope seems unstable. 

As the road connects Gangtok city to North Sikkim, a lot of tourist vehicles ply round the year. It is 

recommended that timely necessary treatment should be provided before initiation of rainy season 

failing which further deterioration of slope mass can damage the two bridges located in the vicinity. 

 

 



 

1 Slide Number SK/NS/78A11/02 

2 State Sikkim 

3 District East Sikkim (Near Kaabi) 

4 Toposheet 78 A/11 

5 Name of the slide Kaabi II 

6 NH/SH/Locality NH 31A, Near B2 Bridge. 

7 Latitude 27°22’51.88” 

8 Longitude 88°38’26.28” 

9 Length 40 m (approx) 

10 Width  25 m (approx) 

11 Height 35 m (approx) 

12 Area 3500 sq. m (approx) 

13 Depth 1 m (approx) 

14 Volume 1000 cu.m (approx) 

15 Run out distance Run out material accumulated on the road. 

16 Type of material Rock 

17 Type of movement Rock Slide 

18 Rate of movement Very rapid 

19 Activity Reactivated 

20 Distribution Retrogressive and widening 

21 Style Single 

22 Failure mechanism Shallow planar and wedge failure 

23 History Old slide already existed 

24 Geomorphology Steep slope greater than 70°. 

25 Geology Insitu outcrops of banded gneiss and phyllitic schist. In the vicinity a 

sharp contact trending N80°E of phyllitic schist and banded gneiss 

observed. 

26 Structure S1//J1 : 145/70NE, This joint is valley dipping ; 

J2 : 62/60SE; J3 : 290/72SW  

27 Landuse/land cover Forest, Road widening prior to landslide. 

28 Hydrological condition Damp. 

29 Trigging factor Rainfall, steep slope and wedge failure condition exist 

30 Death of Persons Nil 

31 People affected Local people, Defence forces and tourists. 

32 Livestock loss Nil 

33 Communication NH 31A passing through the landslide, Telecommunication lines 

present. 

34 Infrastructure Abandoned damaged Kelly bridge and an operational RCC bridge in 

the vicinity of slide. 

35 Agriculture/Forest/ 

Barren 

Forest 

36 Geoscientific process Reduction of strength on super saturation. Steep slope along with 

valley dipping joints must have created the situation for wedge and 

planar failure in the jointed rock mass. Probably a sharp contact 

between the highly foliated and deformed gneiss with phyllitic schist 

must have created a weak zone.  

37 Remedial measures A combination of shot creeting, rock bolting and wire mesh can be 

useful. Scaling (removal)  of the loose rock blocks lying on the slope 

of the slide and in its vicinity preferably without resorting to blasting 

using a breaker or by manual means is also recommended. 

38 Remarks, if any Road widening at the already existing slide area and favourable 

condition of wedge failure with steep slope and valley dipping joints 

along with rainfall would be the cause of failure.  



39 Photos/sketch of the 

plain/section of slide 

 
40 Summary The landslide is located approximately 10 km. NW of Gangtok on 

Gangtok-Mangan road. According to the site information, landslide 

occurred on the midnight of 31
st
 March, 2019. It caused obstruction 

to the vehicular traffic as the boulders blocked the road. The 

incessant led to excessive saturation of the rock mass constituting 

the slope. The area from where rock slide had initiated is very steep. 

As The rock mass had slided from the scarp section above the road. 

A combination of shot creeting, rock bolting and wire mesh can be 

useful. Scaling (removal) of the loose rock blocks lying on the slope 

of the slide and in its vicinity using a breaker or by manual means is 

also recommended. No further activity has been reported after this 

landslide event but the slope is still vulnerable. Keeping the 

importance of road, it is recommended that the necessary and timely 

treatment should be provided before initiation of rainy season 

otherwise any further slope failure can damage the nearby installed 

two bridges. 

41 Category III 

42 pdf Photographs of Kaabi II landslide (pdf attached). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Photographs of Kaabi II Slide 

 

 

 

 

 

Debris comprising 

of boulders of 

gneiss and loose 

soil deposited at 

road level. 

 

 

 

 

 

 

 

Steep slope along 

which the rock 

slide took place. 

 

 

 

 

 

Bridges installed in 

the vicinity of 

landslide. 

 

Field photograph 

showing rocks 

exposed in the 

vicinity of 

landslide. The 

foliation plane (S1) 

parallel joint 1 are 

valley dipping and 

creating a situation 

of planar failure 

whereas, 

intersection of 

S1//J1 and J2 forms 

a condition of 

Wedge failure 

which is day 

lighted. 



 


