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The onset of Southwest Monsoon, covering the entire northeastern state led to incessant 

rainfall from 12
th

 to 14
th

 June, 2018, triggering landslides and flash floods. As a result, in Dima 

Hasao district of Assam, the Lumding–Badarpur railway service was affected due to landslides 

in several locations. After collection of location details from electronic and print media reports, a 

team from Geological Survey of India, SU: Assam, NER, Guwahati carried out preliminary 

investigation of landslides along the affected hill sections of Lumding–Badarpur Railway Line 

on 21
st
 and 22

nd
 June, 2018. Preliminary investigation of 4 Nos. of landslides that had occurred 

on 14.06.2018 between 2:00 PM and 3:00 PM was carried out. It may be noted that a high 

amount of rainfall (382 mm) was recorded on that particular day. The major landslide which led 

to suspension of railway service in the Lumding–Badarpur line for 03 consecutive days was the 

Bandarkhal landslide, located between Bridge No. 305 and Tunnel No. 19, near Bandarkhal 

Railway Station. Bandarkhal landslide is a case of toe erosion; the railway line runs upslope 

parallel to the Jatinga River. The interplay of heavy rainfall, fluvial action, weak slope forming 

material comprising mostly of soil intermixed with small and large fragments of sandstone, untrained 

surface run-off, seepage of water along the pre-existing cracks and crevices were identified as 

some of the contributing factors. One landslide occurred between Jatinga Lampur Railway 

Station and Harangajao Railway Station due to excavation and toe cutting of moderate steep 

slope along the railway track. Furthermore, incessant and intense rainfall led to increase in local 

hydrostatic water pressure, reduction of shear strength on over-saturation and loss of cohesion 

resulted in shallow rotational failure. The Phiding landslide located between Mahur and Phiding 

station also occurred on 14.06.18 and was mainly due to the weak slope forming material 

triggered by heavy downpour.  Between Dautohaja and Phiding station, a landslide occurred on 

the hillslope above Tunnel no.3, where the railway track was blocked due to transportation of 

slide debris down-slope towards the rail track by surface run-off.  

The hill section through which the Lumding–Badarpur railway lines passes is generally a 

rugged and youthful topography represented by high ridges, moderately dissected hill-slopes and 

steep valleys and is geologically composed of the Tertiary Group of rocks which are affected by 

major regional structures such as Naga thrust, Disang-Haflong thrust and Jatinga thrust. Weak 

lithology, high amount of rainfall coupled with widespread anthropogenic activities in the region 

has made the hilly district of Dima Hasao prone to landslides.  



 

 

Figure 1: Landslide location points on geological map of TS No. 83 C/16 and 83 G/4 (map source: Geo-

data Division, NER, Shillong). 

 

The detailed attributes of the investigated landslides is attached as per the recommended 42-point geo-

parametric sheet. 

DATA SHEET FOR PRILIMINARY INVESTIGATION OF LANDSLIDES 

   Field Description 

1 Slide No (LS. No.) ASM/DH/83C16/2018–19/01. 

2 State Assam. 

3 District Dima Hasao (N.C. Hills). 

4 Toposheet 83C/16. 

5 Name of the slide Bandarkhal landslide. 



6 NH/SH/Locality Between NFR Bridge No. 305 and Tunnel No. 19 (~2 km SW of Bandarkhal 
Railway Station). 

7 Latitude  25º 2' 52.2" (Datum: WGS 1984). 

8 Longitude 92º 47' 21.5" (Datum: WGS 1984). 

9 Length  25 m. 

10 Width  21 m. 

11 Height 18 m. 

12 Area 525 m 2  

13 Depth 3 m  

14 Volume 1575 m3  

15 Run out distance    --- 

16 Type of  Material Debris. 

17 Type of movement Slide. 

18 Rate of movement  Rapid. 

19 Activity Active. 

20 Distribution Retrogressive. 

21 Style Single. 

22 Failure mechanism                                     Shallow translational. 

23 History Initiated on 14.06.2018. 

24 Geomorphology  The area shows a rugged and youthful topography represented by high 
ridges, moderately dissected hill-slopes and steep valleys. However, on a 
local scale as observed in the field, the affected site can be defined as a 
‘colluvial footslope’. The slope forming material on landslide hit foot-slope 
is basically composed of transported materials brought down from the 
upslope portion of the hill; comprising mostly of soil intermixed with small 
and large fragments of sandstone. 

25 Geology The affected slope is largely composed of colluvium. But on regional scale, 
the surrounding area is composed of near-vertical inclined Tertiary 
sediments, chiefly massive and bedded sandstone with shale of Renji 
Formation belonging to the Barail Group of rocks.  A NE–SW trending 
lineament; typically a fault aligned valley, known as ‘Jatinga Fault’ traverses 
to the east of the landslide location. 

26 Structure S0: 163°/71°WSW (adjacent area). 

27 Land use/ Land cover Rail/ Thick vegetation. 

28 Hydrological condition   Damp. 

29 Triggering Factor Rainfall (382 mm). 

30 Death of persons Nil. 

31 People affected Railway commuters were affected. 

32 Live stock loss Nil. 

33 Communication NFR Lumding–Badarpur line railway service was suspended for 03 days. 

34 Infrastructure  Railway track. 

35   Agriculture/forest/Barren Forest. 

36 Geo-scientific Causes The primary reasons responsible for the failure are: 
1. Geologically, the affected slope comprises of unconsolidated 

materials or loose debris. Soil cum sandstone fragments of 
considerable thickness constitute the slope forming material, 
perhaps brought down at the footslope by the action of gravity.  

2. Incessant and heavy rainfall. 382 mm of rainfall was recorded on 
14.06.2018.  

3. Stream bank erosion/toe erosion by Jatinga River. 



4. Seepage and flow of surface run off along the pre-existing cracks 
and crevices of the affected slope face. 

5. Over-saturation of slope forming material and increase in local pore 
water pressure. 

37 Remedial measures        The following remedial measures may be considered: 
1. In order to prevent further undercutting by river, substantial 

amount of large boulders/rip-rap be placed at the toe portion of 
slide and also on sinuous curves near the affected slope. 

2. Toe support for the affected slope through construction of strong 
RCC retaining wall with sufficient weep holes. 

3. Tapping and channelling of springs/water source on upslope 
portion, and diversion of surface run-off away from the affected 
slope face. 

4. Covering the vulnerable slope by geosynthetics/geotextiles during 
rainy season.  

38 Remarks  According to local sources, several landslides in the adjacent areas 
and also on the upslope portion of the hill had occurred in the past. 

 Construction of gabion wall was under progress during the time of 
investigation. 

 Geotechnical studies are being carried out by the Engineering 
Division of NFR, Lumding Division. 

39 Photos. Sketch of Plan & 
section of the slide 

Photos attached. 

40 Summary/Abstract The Bandarkhal landslide which occurred on 14.06.2018 around 2:00 PM– 
3:00 PM led to suspension of railway service in the Lumding–Badarpur line 
of NFR for 03 consecutive days. The affected section is located between 
Bridge No. 305 and Tunnel No. 19, near Bandarkhal Railway Station. The 
landslide was primarily caused due to increase in discharge of water and 
rapid flow along the narrow course of Jatinga River, resulting in toe erosion 
of the right bank. These occurred during prolonged and intense rainfall 
which elevated the local pore water pressure by over saturation of slope 
forming material. Basically, the interplay of rainfall, fluvial action, weak 
slope forming material, undrained surface run-off, seepage of water along 
the pre-existing cracks and crevices contributed in causing a shallow 
translational failure. In such cases where landslides are of retrogressive in 
nature and adversely puts rail/road benches at risk, proper long term 
remedial measures after due geotechnical studies should be adopted in 
order to strengthen and stabilize the affected toe and hill slope. It may also 
be noted that stream bank erosion along this river is very common. 

41 Alert Categorization Category-II 

42 Pdf Attached. 

 Investigated on Date: 21.06.2018 
 

 



 
Photo 1: Profile view of the landslide from the left flank. 

 

 
Photo 2: Profile view of the landslide from the right flank. 

 



 
Photo 3: View from the crown portion of the slide. 

 

 
Photo 4: Bandarkhal landslide as seen from the opposite end (NH 54). 



No. Field Description 

1 Slide No (LS. No.) ASM/DH/83C16/2018–19/02 

2 State Assam. 

3 District Dima Hasao (N.C. Hills). 

4 Toposheet 83C/16. 

5 Name of the slide Jatinga Lampur landslide. 

6 NH/SH/Locality Between Jatinga Lampur Railway Station and Harangajao Railway Station. 

7 Latitude  25º 06' 46.3" (Datum: WGS 1984).  

8 Longitude 92º 52' 39.2" (Datum: WGS 1984). 

9 Length  16 m. 

10 Width  22 m. 

11 Height 13 m. 

12 Area 352 m 2  

13 Depth 2 m  

14 Volume 704 m3  

15 Run out distance    7 m. 

16 Type of  Material Debris. 

17 Type of movement Slide. 

18 Rate of movement  Moderate. 

19 Activity Active. 

20 Distribution Retrogressive. 

21 Style Single. 

22 Failure mechanism                                     Shallow rotational. 

23 History Initiated on 14.06.2018. 

24 Geomorphology  The affected area is located on the foothills, characterized by moderate 
steep slope gradient and is lowly dissected. In general, the area is 
represented by low undulating landforms with wide valleys. The valley floor 
is marked by wide river terrace incised by Jatinga river, which drains farther 
north and parallel to the affected slope.   

25 Geology The affected slope is largely composed of highly weathered sandstone and 
shale overlain by thick in-situ soil cover.  Regionally, the surrounding area 
comprises of shale, flaggy sandstone and calcareous rocks of Disang 
formation.   

26 Structure --- 

27 Land use/ Land cover Rail/ Sparse vegetation. 

28 Hydrological condition   Damp. 

29 Triggering Factor Rainfall (382 mm). 

30 Death of persons Nil. 

31 People affected Nil. 

32 Live stock loss Nil. 

33 Communication Railway track was blocked, but was cleared in 2 to 3 hours. 

34 Infrastructure  Railway track. 

35   Agriculture/forest/Barren Forest. 

36 Geo-scientific Causes 1. Weak slope forming material: The affected area is composed of highly 
weathered sandstone and shale overlain by thick in-situ soil. 

2. Anthropogenic activities: Slope modification by excavating and toe 
cutting for laying rail track.  

3. Rainfall: Incessant and heavy rainfall of 382 mm was recorded on 
14.06.2018. 

4. Over-saturation of weak slope forming material and increase in local 

 

DATA SHEET FOR PRILIMINARY INVESTIGATION OF LANDSLIDES 

 



 

Photographs: 

 
Photo 1: Jatinga Lampur landslide- between Jatinga Lampur Railway Station 

and Harangajao Railway Station. 

pore water pressure. 

37 Remedial measures        The following remedial measures may be considered: 
1. Toe support for the affected slope through construction of strong RCC 

retaining wall with sufficient weep holes, founded on sound sub-
stratum. 

2. Covering the vulnerable slope by geosynthetics/geotextiles during 
rainy season.  

3. Construction and timely maintenance of lined hillside drains. 

38 Remarks Construction of gabion wall was under progress during the time of 
investigation. 

39 Photos. Sketch of Plan & 
section of the slide 

Photos attached. 

40 Summary/Abstract The slope failure occurred between Jatinga Lampur Railway Station and 
Harangajao Railway Station.  Excavation and toe cutting of moderate steep 
slope destabilized the natural slope to a great extent.  Incessant and 
intense downpour on 14.06.17 and in the preceding days led to increase in 
local hydrostatic water pressure, over-saturation of weak slope material 
and loss of cohesion rendering the weak slope to loss its shear strength. 
The hill-slopes along this rail track for ~100 m appears vulnerable to 
landslides. Therefore, proper planning and implementation of long term 
remedial measures may be considered to mitigate the risk involved in case 
of future landslide incidences. 

41 Alert categorization Category-III 

42 Pdf Attached. 

 Investigated on Date: 21.06.2018 



 
Photo 2: Jatinga Lampur landslide- shallow rotational debris slide. 

 
Photo 3: Gabion walls placed at the toe of cut slope along the vulnerable hillslopes section. 

 



No. Field Description 

1 Slide No (LS. No.) ASM/DH/83G04/2018–19/03. 

2 State Assam. 

3 District Dima Hasao (N.C. Hills). 

4 Toposheet 83G/4. 

5 Name of the slide Phiding slide. 

6 NH/SH/Locality Near Phiding Railway Station. Between Mahur and Phiding RS, NFR.  

7 Latitude  25º 12' 3.9" (Datum: WGS 1984). 

8 Longitude 93º 8' 26.9" (Datum: WGS 1984). 

9 Length  30 m. 

10 Width  35 m. 

11 Height 25 m. 

12 Area 1050 m 2  

13 Depth 2 m  

14 Volume 2100 m3  

15 Run out distance    10 m 

16 Type of  Material Debris. 

17 Type of movement Slide. 

18 Rate of movement  Moderate. 

19 Activity Active. 

20 Distribution Widening. 

21 Style Single. 

22 Failure mechanism                                     Shallow translational. 

23 History Initiated on 14.06.2018. 

24 Geomorphology  Lowly dissected slope. 

25 Geology The affected slope is composed of unconsolidated fragments of sandstone 
and carbonaceous shale with clay-rich soil. The litho-unit belongs to the 
Renji Formation of Barail Group of rocks. 

26 Structure --- 

27 Land use/ Land cover Rail/ Sparse vegetation. 

28 Hydrological condition   Damp. 

29 Triggering Factor Rainfall (382 mm). 

30 Death of persons Nil. 

31 People affected Nil. 

32 Live stock loss Nil. 

33 Communication Railway track was blocked, but was cleared in 2 to 3 hours. 

34 Infrastructure  Railway track. 

35   Agriculture/forest/Barren Forest. 

36 Geo-scientific Causes The primary reasons responsible for the failure are:  
1. Anthropogenic activities: Excavation of slope for railway construction. 
2. The affected slope is composed of loose unconsolidated fragments of 

sandstone and carbonaceous shale with clay-rich soil. 
3. Weathering transforms shale into a clay-rich soil which normally has a 

very low shear strength, especially when wet. Thus, making such 
slopes vulnerable to landslides during the events of rainfall. 

4. Incessant and heavy rainfall. 382 mm of rainfall was recorded on 
14.06.2018.  

5. Over-saturation of weak slope forming material and increase in local 
pore water pressure. 

6. Flow of surface run-off from the upslope portion along the vulnerable 



 

Photographs: 

 
Photo 1: Panoramic view of Phiding landslide. 

slope face by carving its own path/nala, thereby, bringing materials 
down-slope. 

37 Remedial measures        The following remedial measures may be considered:  
1. Channelling of surface run-off from the upslope portion and diverting 

it away from the affected slope through perforated pipes.  
2. Toe support for the affected slope through construction of strong RCC 

retaining wall with sufficient weep holes, of considerable height and 
thickness founded on sound sub-stratum. 

3. Covering the vulnerable slope by geosynthetics/geotextiles during 
rainy season.  

38 Remarks Benching of the slope was done but couldn’t withstand the overburden 
load of the oversaturated material. 

39 Photos. Sketch of Plan & 
section of the slide 

Photos attached. 

40 Summary/Abstract The Phiding landslide occurred on 14.06.2018 around 2:00 PM–3:00 PM. 
The affected section is located between Mahur and Phiding RS.  Slope 
modification of natural slope having weak slope forming material coupled 
with incessant and heavy downpour resulted in over saturation and 
increase of local pore water pressure, which in turn reduced the available 
shear strength of the slope mass and led to slope failure.  Geologically, the 
most common cause of landslides in Dima Hasao district of Assam is due to 
shale. Shale is a landslide prone rock which essentially is made up of silt 
and clay size mineral particles. Because of the physical and hydraulic 
properties of shale, construction of buildings, roads, railways, or other 
structures in shale dominated terrain is extremely challenging and 
troublesome.  

41 Alert Categorization Category-III 

42 Pdf Attached. 

 Investigated on Date: 21.06.2018 



 
Photo 2: Landslide location, cleared railway line. 

 
Photo 3: Watercourse/nala on the affected slope. 

 
Photo 4: Long stretch of landslide prone slopes. Geosynthetics being 

used on the adjacent vulnerable slope. 
 



No. Field Description 

1 Slide No (LS. No.) ASM/DH/83G04/2018–19/04. 

2 State Assam. 

3 District Dima Hasao (N.C. Hills). 

4 Toposheet 83G/4. 

5 Name of the slide Dautohaja Tunnel No. 3 slide. 

6 NH/SH/Locality Between Phiding and Dautohaja Railway Station, NFR.  

7 Latitude  25º 13' 27.4" (Datum: WGS 1984). 

8 Longitude 93º 13' 22.3" (Datum: WGS 1984). 

9 Length  10 m. 

10 Width  12m. 

11 Height 9 m. 

12 Area  120 m 2  

13 Depth 1 m  

14 Volume 120 m3  

15 Run out distance    15 m 

16 Type of  Material Debris. 

17 Type of movement Slide. 

18 Rate of movement  Moderate. 

19 Activity Active. 

20 Distribution Widening. 

21 Style Single. 

22 Failure mechanism                                     Shallow translational. 

23 History Initiated on 14.06.2018. 

24 Geomorphology  Lowly dissected slope. 

25 Geology Geologically, the area is composed of sandstone with carbonaceous shale 
of Renji Formation belonging to the Barail Group of rocks. These alternating 
layers of sandstone and shale are highly deformed; marked by chevron 
folds. However, the affected slope is mainly composed of fragments of 
sandstone with clay-rich soil.  

26 Structure --- 

27 Land use/ Land cover Rail/ Sparse vegetation. 

28 Hydrological condition   Damp. 

29 Triggering Factor Rainfall (382 mm). 

30 Death of persons Nil. 

31 People affected Nil. 

32 Live stock loss Nil. 

33 Communication Railway track was blocked, but was cleared in 2 to 3 hours. 

34 Infrastructure  Minor railway blockage. 

35   Agriculture/forest/Barren Forest. 

36 Geo-scientific Causes 1. Anthropogenic activities: cutting of slope for foot track above the 
tunnel. 

2. The major geological causes are:  weak slope forming material in the 
affected slope– weathered and fragmented sandstones with clay-rich 
soil, development of pore water pressure and reduction of slope 
material’s shear strength caused due to over saturation during heavy 
rainfall. 

3. Incessant and heavy rainfall: 382 mm of rainfall was recorded on 
14.06.2018.  

4. Surface run-off and incision of weak rock mass on the western side of 



 

Photographs: 

 
Photo 1: The affected slope, above Tunnel No. 3. 

 
 
 
 

the tunnel. 

37 Remedial measures        The following remedial measures may be considered:  
1. Easing/moderation of the affected slope and construction of lined hill-

side drains at the toe of cut slope. 
2. Channelling of surface run-off from the upslope portion and diverting 

it away from the affected slope and rail track.  

38 Remarks --- 

39 Photos. Sketch of Plan & 
section of the slide 

Photos attached. 

40 Summary/Abstract This hill section is represented by moderate steep slope gradient and is 
composed of immature and weak lithology which makes it prone to 
landslides on human interferences. The alternating layers of sandstone and 
shale on hillslopes around the landslide zone, on the western side of the 
tunnel, are highly deformed. Conversely, the affected slope which lies 
above the tunnel has considerable thickness of in-situ soil with sandstone 
fragments. This weak overburden on over saturation during heavy 
downpour failed along the cut slope. Also, on the western side of the 
tunnel, incision and transportation of debris down-slope towards the rail 
track by surface run-off was observed. According to the geological map 
procured from Geo-data Division, NER, Shillong, the railway track is 
traversed across by a NE–SW trending fault. 

41 Alert Categorization Category-III 

42 Pdf Attached. 

 Investigated on Date: 21.06.2018 



 
Photo 2: Tunnel No. 3, between Phiding and Dautohaja Railway Station. 

 

 
Photo 3: Panoramic view of Dautohaja landslide. Incision by 

surface run-off (left). 

 



 
Photo 4: Interbedded sandstone and shale with chevron folds on 

the western side of the tunnel. 

 

 
Photo 5: Chevron folds on the western side of the tunnel. 


