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Abstract 

Mizoram is one of the most landslide prone zones of the country, by virtue of its location 

in one of the heaviest rainfall zones (average 250 cms/year), and prominent sedimentary 

lithology of Tertiary Era, mostly comprising sandstone and shale intercalations. The 

maximum disasters occur during monsoon and post monsoon period (May - September). 

The present case study is an attempt to evaluate the causes of the “Ngaizel” landslide in 

Aizawl Township, Mizoram that occurred on 23rd May, 2011. The “Ngaizel” area is 

strategically located on the Aizawl-Lunglei road that is part of National Highway-54.In 

the case of the “Ngaizel” landslide, the prime cause of failure has originated due to the 

geological and structural set up of the area. The massive sandstone and shale beds are 

dipping towards the Aizawl- Lunglei road section. Intersection of bedding planes and 

nearly sub vertical joint planes,is a common feature of the very road section and has 

imparted a blocky nature to the rock, mainly sandstones. Shale, being very fragile, has 

easily crumpled into tabs. Further, the dilation of asperities, has led to the “wedge 

Formation”. In majority of the cases, these blocks dip towards the road section. Heavy 

down pour of a few days,has changed the hydrological conditions drastically. Seepage 

from shale beds overlying the massive sandstones, has led to the reduction of the retaining 

capacity of the rocks and ultimately leading them to slope failure. Overlying blocks and 

wedges have also been affected, due to instability of the base , resulting into a rock slide. 
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LOCATION AND APPROACH 

Mizoram is the extreme north eastern state of India bordered by Myanmar 
to its east and Bangladesh to its west. Aizawl (92

o
60' E longitude and 23

o
58' N Latitude) 

the capital of Mizoram, is located in the northern part of the state. The altitude of city 
varies from 800 m to 1188 meters above mean sea level. Aizawl is connected with rest of 
the country through NH- 54 and by air to Kolkata and Imphal. 

The study area -"Ngaizel" lies in the southern parts of Aizawl town and its exact 
locations are 23

o
 42'18.39" N and 92

o
43'03.77" E . It is situated on the Aizawl-Lunglei 

road (NH-54). Figure.1 shows the exact location on the sketch, Google Earth and Google 
map. 
 

GEOLOGY OF THE STUDY AREA 

Geologically, Mizoram is a part of Tripura - Mizoram mio-geosyncline which constitute a 
part of the Assam - Arakan geosynclinal basin (Nandy, 1972, 1980 & 1982). The 
Mizoram Hills (Lushai Hills) are considered to be an integral part of the mobile belt 
constituted of very tight, elongated asymmetrical, N-S trending anticlines (Shrivastava 
et.al., 1979). Tectonic movements within this mobile belt is reflected in the rocks in form 
of faults and shear zones. The rocks of Aizawl represent the Surma Group. The rocks are 
thickly bedded sandstones, shale, and mudstones of various Stratigraphic horizons 
(Tiwari and Kumar, 1996). The rock beds strike N-S and dip towards east in the northern 
area of Aizawl, while the dip is due west in the southern portion of the city. 

 
The study section lies in the southern part of Aizawl town and represents the 

regional trend of N-S trending ridge and valley topography. The geological succession of 
the study area is shown in 
Table.1. 

The geological map of the study section is shown in Figure .2. It can be observed 
that the rocks are mostly dipping due west and the dip is higher in the upper parts ( 
55

o
-72

o
) and relatively lower in the basal part (48

o
 -55

o
). The slope morphology of the 

study area is shown in Fig.3. 

Hydrological condition immediately prior to the landslide is shown in Figure.4. 
Most of the top shale layer is under dripping condition and the sheared, fractured and 
jointed zones are in wet condition. The lower parts of the sandstone beds are almost dry. 
 

TRIGGERING FACTORS FOR LANDSLIDE HAZARDS IN THE NGAIZEL 

SECTION 

A summary of the prime causes of the Ngaizel landslide can be underlined 
in the following section: 

Climatic Conditions 

Mizoram receives heavy rainfall during May to October, under the influence of 
South West Monsoon. Prior to the event, heavy rainfall for around four days triggered the 
seepage induced through the primary (bedding planes) and secondary (joints and 
fractures) weakness zones or discontinuities, mostly at the Sandstone shale contacts. 

Excess rainfall led to the over wetting of the rocks and subsequent reduction of the 
retaining capacity. The seepage, leads to the reduction of the slope stability(Fig.5). At 
places the Sandstones are in wet conditions and due to continuous seepage from overlying 
Shales, blocks of sandstones are detaching (Fig.6). 
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Wedge and Tab Formation 

Almost all the section is hazardous because of the presence of secondary 
structural discontinuities nearly sub vertical joint sets intersecting the bedding plane. At 
places, presence of shears have also affected the rocks. One can witness the sandstone 
blocks at the shear zones (Fig.7.A). Shales have crumpled (Fig.7.B) due to compression 
and result into chocolate tab formation (Fig.7.C). Conditions in the section are optimum 
for dilation of asperities and subsequent wedge and tab formation and subsequent failure 
mechanism. Blocks and wedges have developed at the intersection of bedding and nearly 
sub vertical joint sets (Fig.7 D,E). Occasionally, the blocks of sandstones detach and fall 
leaving elevated notches (Fig.7.F). 

CONCLUSION 

The Ngaizel landslide is a case of slope instability, resulted due to 
combined effect of several factors like excess rainfall, intersection of bedding and sub 
vertical joint planes leading to the wedge formation, seepage through primary and 
secondary weakness zones, ultimately leading to the massive landslide. 

The heavy rain fall, has led to the distortion of massive rock faces by weathering 
activity, invariably causes widening of existing fractures and thus leading to failure. 
Prominent lithology comprising of Sandstones overlain and underlain by shale, presence 
of sub vertical joint sets, fractures and shears, resulting into growth of blocks and wedges 
are the main triggering factors. Dipping of rocks towards the road section is an added 
hazard. Summarily, the slide has resulted due to combined effect of rainfall, geology, 
slope morphology structure and disposition on the road section. 
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TABLE 1: GEOLOGICAL SUCCESSION IN THE STUDY AREA 

FORMATION LITHO UNITS 

UPPER BHUBAN (Middle to Late Miocene) Thickly Bedded Sandstones 

GRADATIONAL CONTACT 

MIDDLE BHUBAN (Early to Middle Miocene) 

Crumpled Shales 

Shale- Sandstone Alteration 

Sandstone -Shale Alteration 

Shale-Siltstone Alteration 

LOWER BHUBAN (Late Oligocene) Not Exposed 
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FIG.2: GEOLOGICAL MAP OF THE NGAIZEL SECTION 

nGJ : SLOPE MORPHOLOGY OF THE NGAIZEL SECTION 
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FIG.4 HYDROLOGICAL CONDITION MAP OF NGAIZEL 
SECTION 

 

FIG.6 : IMPACT OF LITHOLOGY AND HYDROLOGICAL CONDITION ON STABILITY 

Wedge detached from Weaker Sandstone Shale Contact (Seepage coming from top shale bed) 
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FIG.8 : IMAGES FROM SLIDE 
LOCATION 

Block of Sandstone Slidedatthe base Dip towards the road section as a causative factor 

Breaking huge sandstone blocks for clearance Author at the Slide Location 


