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Preliminary Inspection note on Slide at Dhare & Satala, Kabi, North District, 
Sikkim 

Two landslides at Dhare and Satala near Kabi, North Sikkim occurred on 24/05/2020. 

After getting the information through Sikkim Government social media account, a field 

inspection visit was made on 08.06.2020 at both the locations by Shri Lalit Mohan and Dr. 

Laishram Sarjesh Singh, Sr. Geologists, GSI, SU-Sikkim. Initially a meeting was held with 

Shri Prem Gurung, SDM, Kabi regarding the landslide. Primary data on geo-parametric 

attributes related to the slide was collected. 

Observation:  

1. The site is located about 4 km away from Kabi towards Gangtok on North Sikkim 

Highway (NH 310A) and falls in central part of Toposheet No 78 A/11(Fig.1). 

2. Geomorphologically, the site is located on a dissected hill ridge having a concave 

slope in the south-east direction. The general slope of the site is steep (45° to 50° 

approx.). 

3. The Dik-Chhu River is draining approximately 2km south of the landslide (Fig. 1). 

4. As per the time series Google Earth Imageries, it has been observed that the slope was 

modified by improper road cuttings (Fig.2).  

5. Steeper slopes have greater risks of instability. The natural tendency of steep slopes is 

to move some of its materials downwards until the natural angle of repose is found. 

Any form of slope modification will eventually impact the stability of a slope. At both 

the landslide locations (Dharey and Satala) it has been observed that the area mainly 

comprises unconsolidated soil and debris material. No in-situ rock was observed in 

and around the area. Both landslides are located in a very close vicinity of a NE-SW 

trending Regional Fault which is the major cause of concern (Fig. 3). 

6. Regionally, the area exposes streaky migmatitic gneiss and biotite + muscovite 

gneiss belonging to Kanchanjunga Gneiss of Crystalline Gneissic Complex along 

with basic intrusive. The discontinuity planes observed in the slide area are 

mentioned below (Fig. 3). 

Foliation: NS/32→E90° 

Joint Planes:  J1: N75°E/70°→SE  

J2: N15°W/65°→SW 

J3:N40°E/72°→NW 
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7. A thick cover of overburden material of about 5m comprising debris with fine 

silt/clay and sporadic angular to sub-angular boulders of streaky migmatitic gneiss 

having variable dimensions have been observed (Fig.4). 

8. Excessive water saturation due to improper irrigation practice (Cardamom) cultivation 

reduces shear strength parameters of slope forming materials and makes slope prone 

to failure. There is a possibility of slope failure due to toe erosion by unplanned 

cutting of road section as observed at both Dharey and Satala area. 

9. No gabion walls have been observed along the kutcha road and the buildings around 

the locality have been constructed on the overburden material. 

10. At Dhare, approximately 60m length of the road section has slided, resulting in the 

slope failure and downward movement of overburden mass. (Fig.4). 

11.  The exposed crown portion of the slide shows thick mass of loose soil of about 2-5m. 

12. The un-metalled road is passing over a stream and there are no proper drainage 

arrangements to divert surface runoff/rain water. (Fig.4) 

13. Few small scale landslides have also been observed in the vicinity of these two major 

landslides (Fig. 5). 

14. A three storied building along with few single storied buildings are present near to the 

landslide which are adding gravitational load to the slope and it may aggravate the 

condition with time. During the inspection few subsidence cracks were observed in 

the buildings as well as on the ground. (Fig. 6) 

Remedial Measures: 

Keeping in mind the above facts, the suggested remedial measures for the stability of 

Dharey and Satala landslides, Kabi, North Sikkim are as given below: 

a) Proper drainage arrangement of runoff/rain water at site is suggested. Along the road, 

toe drains for collecting the water and its diversion from the site into the natural 

drainage in the vicinity is suggested (Fig. 7).  

b) Gabion walls with proper benching are recommended especially along the road 

stretch where landslide has occurred. 

c) The exposed area comprising of loose overburden material may be covered with 

tarpaulin to make the slope impervious so that rainwater cannot percolate into the 

slope. 
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d) For the upslope area, surface water should be diverted away from the landslide-prone 

region by channelling water. 

e) The slope should be modified after taking due consideration of the stability aspect in 

consultation with design engineers. 

f) As both the sites are located over loose overburden of old slide debris, various 

possibilities for strengthening the foundation like soldier piles, lagging works and soil 

nailing may be explored in consultation with design engineers. 

g) Due care should be taken to place the retaining walls on the solid bedrock foundation 

wherever available. 

 

Fig.1- Location map of Dhare and Satala landslides near Kabi,  North District, Sikkim 
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Fig.2- Time-series Google imageries of Dhare and Satala landslides, Kabi, North District, Sikkim 
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Fig.3-Geological map (part of Toposheet no-78 A/11) showing Dhare and Satala landslides,           
Kabi, North District, Sikkim (Source: Geodata Division, GSI, NER) 
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Fig.4- Slope failure showing thick overburden  
           of loose soil at Dhare, North District, Sikkim 

 

Fig.5- Settlements under landslide risk at  
           Dhare, North District, Sikkim 

 

 

Fig.6- Tension cracks  developed in the vicinity  
           of landslide at Dhare, North District, Sikkim. 

 

 

Fig.7-Modified first order stream at Dhare,  
         North District, Sikkim. 
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Fig.8- Damaged houses at Satala, North District, 
Sikkim 

 

Fig.9- Damaged houses at Satala, North District, 
Sikkim 

 

Fig.10- Downslope view of Satala landslide, North 
District, Sikkim 

 

Fig.11- Upslope view of Satala landslide, North 
District, Sikkim 

 

Fig.12- Collecting preliminary information from the 
local residents of Satala, North District, Sikkim 

 

Fig.13- Crown portion exposed at the hill top of 
Satala, North District, Sikkim 

 


