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Introduction 

As a consequence of continuous rainfall for more than two days during the last week of 

October 2019, a landslide had taken place on the north western flank of NIT campus, 

Dimapur, Nagaland. Reportedly, the slide took place on 26th October, 2019. As requested by 

the Director, NIT, Nagaland vide Lett. No. NITNL/LS/1/10/2019 dt. 31.10.2019 to investigate 

the same, a team of geoscientists from GSI, Dimapur, Shri J.K. Angami, Director, Dr. 

Watitemsu Imchen, Senior Geologist and Shri Ramen Das, Geologist had visited the slide 

area on 1st November 2019 and carried out preliminary investigation to understand the causal 

factors and failure mechanism on the basis of generated geological input along with 42 geo 

parameter data and to recommend apt remedial measures.  

Site Geology 

The slide area falls in the Survey of India toposheet no. 83G/13 (25°40'54.34"N/94°4'5.23" 

E) under Dimapur district, Nagaland (Fig. 1). The area forms the low lying alluvial plain on 

the western fringe at foot hills of the Naga Hill Ranges where it merges with the alluvial plain 

of the hill ranges. The rocks on the higher reaches are uplifted sedimentary tectonic blocks of 

the Palaeo-Neogene age. Indurated sandstone with siltstone and shale intercalations of 

varying proportions belonging to the Barail, Surma and Tipam group of rocks occupies the 

high topographic area. The slide area is extensively covered by thick older alluvium cover 

and juxtaposed with conglomerate, gritty sandstone and clay of the Dihing Formation to the 

east (Fig. 1). The alluviums are yellowish brown, unconsolidated silty clay deposits devoid of 

pebbles or gravels, barring few sandstone fragments. 

Observations 

The slide had damaged the half constructed RCC building on the down slope while another 

two RCC buildings/quarters belonging to NIT have been affected. The boundary wall of the 

NIT along with sanitary provisions and water tank of the quarters were also damaged. The 

two RCC buildings/quarters on the upslope area lie in the vicinity of the crown part of the 

slide (Fig. 2). Further slope failure will lead to collapse of the buildings. The dimension of 

the slide is 35m long, 70m wide and 12m high (Fig. 3). The mechanism of the slide is 

rotational. The hydrological condition of the material was wet even at the time of 

investigation. Details of slide morphometry are provided in 42-parameter sheet as Annexure-

I.  
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Fig. 1. Geology and location of the slide area 

 

Fig. 2. Schematic plot of the slide area (SE facing) 

Clay content is relatively high (~90%); such material would tend to flow when saturated with 

water. The physical property of the slope forming material (SFM) (Courtesy: Civil 

Engineering Div., NIT, Nagaland) are correlatable to silt-clay material. Recalculated value of 

plasticity index indicates that the SFM of the slide area is highly plastic and cohesive in 

nature. Low density of the material also suggests lower degree of compaction and friable 
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nature of the material. Details of physical properties of the SFM of the area are given in Table 

1. 

Table 1: Physical properties of the material  

Properties* Value Remarks 

Specific gravity 2.61 Silty clay 

Plastic limit (PL) 19.55% - 

Liquid limit (LL) 38.73% - 

Shrinkage limit 14.12% - 

Dry density 1.458g/cm3 - 

Plasticity Index (LL-PL) 19.18 Highly plastic 

 

Fig. 3. Transverse section of the slide 

Causes 

Preliminary assessment indicates that combination of the following factors is responsible for 

the slide. 

1. Temporal satellite imagery indicate that the natural slope on the north western part of 

the NIT Campus where the slide had taken place have been found to be undisturbed and 

stable prior to 2018. Subsequent modification of the natural slope has also destabilized 

the slope by altering the angle of repose and thus triggered slope failure. 

2. The lithology of the area is relatively weak represented by unconsolidated, clay rich 

alluvium silt.  

3. It is worth mentioning here that prior to slope failure on 26th October, 2019, the area 

received incessant rainfall continuously for more than two days with a total rainfall of 

809mm, as recorded by NSDMA weather station. The ingress of surface run off water 

from incessant rain has oversaturated the SFM i.e. silty clay. Thus addition of water into 

the intergranular pores in clay rich silt normally increases the volume as well as fluid 

pressure, whereby intergranular shear strength is reduced, resulting in slope failure.  

Moreover, excessive ingress of water also adds more weight to the SFM leading to slope 

failure. 
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Remedial Measures 

1. Restrict ingress of water into the affected zone by covering it with tarpaulin as a temporary 

measure. 

2. Surface run off and drains should be diverted from the affected area. 

3. Retaining wall (gravity wall) of height up to 8m from ground level of appropriate width to 

be constructed at the toe of the slide to prevent further movement of material downward 

(Fig. 4). Adequate weep holes to be provided for proper drain of water. Construction work 

to be initiated during dry season to allow material to get dry and sufficient time for settling 

of the material. 

4. Benching is recommended at the upper part of the slide for construction of cantilever wall 

base slab of adequate height and width.  

 

5. Jute netting with plantation of grass along the slope between the two retaining walls to 

arrest soil erosion and ingress of water.   

 

 

 

 
Fig. 4. Proposed schema of remedial measures 



 

6 
 

Photographs 

 

 
 

Overview of the slide (SE facing) 

 

 
 

Collapsed RCC building on the down slope 
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Tarpaulin covers to restrict ingress of water as temporary measure 

 

 
 

Crown of the slide exposed (~1.5m) at the base of the building 
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Annexure-I 

Geo-parameter data sheet (42-points) of Landslide at NIT, Nagaland 

 

1 Slide  NAG/DIM/NIT/83G13/2019/LS1. 

2 State Nagaland 

3 District Dimapur 

4 Toposheet  83G13 

5 Name of the slide NIT Campus landslide 

6 NH/SH/Locality NIT, Nagaland 

7 Latitude 25°40'54.34"N 

8 Longitude  94°4'5.23" E 

9 Length 35m 

10 Width 70m 

11 Height  ~12m 

12 Area  

13 Depth ~4m 

14 Volume  

15 Run out distance 10m 

16 Type of material Soil 

17 Type of movement Slide 

18 Rate of movement Moderate 

19 Activity Active 

20 Distribution Retrogressive 

21 Style Single 

22 Failure mechanism Rotational 

23 History Initiated on 26/10/2019 

24 Geomorphology Colluvial Foot Slope 

25 Geology Ref. text 

26 Structure Ref. text 

27 Landuse/landcover Settlement 

28 Hydrological condition Wet 

29 Triggering factor Anthropogenic 

30 Death of persons Nil 

31 People affected Nil 

32 Livestock loss Nil 

33 Communication Nil 

34 Infrastructure 70m boundary wall damaged, 2 NIT Building 

damaged 

35 Agriculture/ Forest/ Barren Barren 

36 Geoscientific causes Ref. text 

37 Remedial measures Ref. text 

38 Remarks, if any  

39 Photos, sketch of the plane and 

section of the slide 

Ref. text 

40 Alert categorization  

41 Summary Ref. text 

42 .Pdf Attached 

 


