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INTRODUCTION 

Landslides involve a wide variety of mass movements•which cause 
downslope transport of soil and rock material under gravitational 
influence. In the central highlands of Sri Lanka the downward movement 
is facilitated by slopes exceeding 25 degrees which have been created 
by the underlying structure of the rocks or by the nature of overlying 
colluvial material. The underlying rocks are mostly Precambrian 
metasedimentary rocks in which the bedding or banding has been clearly 
preserved. The folded metasedimentary sequences of quartzite , marble, 
charnockite , calc- and granitic gneisse , hornblende biotite gneiss 
and granulites when subjected to intense tropical weeathering have given 
rise steeply sloping ridges and hillocks susceptible to landslides. 

I 
In a Landslide, one can recognize a head region, body region and 

a toe. Landslides can be classified according to type of movement as 
falls, topples, slides, lateral spreads and flows (see Fig 1). 

Fall: mass travels as a free fall and as rolling of rock and soil-
may form the head region of a landslide. 

Topple: overturning movement which can result in a fall or slide-
may form the head region of a landslide. 

Slides: two types recognized as rotational and translational slides-
first being due to slumping on a scarp slope and the second type due to 
movement predominantly on a dip slope (bedding plane or along bands in 
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Fig.l -

FALL (rock fall) 

Classification of Landslides 
(modified after Hays, 1981) 

TOPPLE (debris topple) 
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metamorphic rocks)- may form the head or body of a landslide, 

Flows: mud flows (for fine grained material) and rock or debris flow for 
coarse particles such as boulders. Movement resembles that of viscous 
fluids- may form the headfbody or the toe of a landslide. 

In Sri Lanka, isolated rock falls and rock slumps occurring on 
the scarp slope are commony. Rock slides and lateral spread are also 
noticed. However, most reported occurrences are a combination of two or 
more types referred to above and such landslides are massive ones extending +J> 
more than 1 km in length. Such massive landslides assume importance when 
they occur in populated areas causing human and material losses. 

CASE HISTORIES OF LANDSLIDES 
LANDSLIDE AT GONAADIKA ESTATE, SINHAPITIYA, GAMPOLA 

This landslide occurred on 22nd October 1977 in the early morning 
killing 26 people. The landslide, about 800 m in length,can be 
regarded as a rock slump- rock flow originating from an oblique scarp 
slope. The rocks were thinly banded and these were gneisses rich in 
feldspar. The rocks were characterized by three systems of joints out 
of which two were very closely spaced. 

On-the-spot investigations revealed that prior to the slide, 
continuous rains occurred for nearly seven days. The line rooms in 
which people lived showed springs of water sprouting from the muddy floors. 
It was noted that the pre-slide slopes had been disturbed by cutting of 
deep drains towards the tail of the present slide. 

It was concluded that man had been responsible to some extent in 
disturbing the stability of an earlier slide. The cutting of drains 
at the toe of the earlier slide had activated the flow of the slide. 
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The slide was facilitated at the head portion by the scarp slope 
characterized by weak jointed rocks. With continuous percolation of 
ground and rain water on such weak jointed rocks, the scarp wall had 
failed. The resultant debris flow consisting of large boulders 
essentially had devastated the human dwellings downslope burying most 
of the inmates alive. 

PITAKANDA LANDSLIDE, PITAKANDA ESTATE, MATALE 

This landslide occurred at about 2.00 a.m. on 2nd December, 1982 
killing 11 people and destryoing more than 10 human dwellings. The 
landslide, more than 1 km. in length can be regarded as a combination 
of earth flow-rock, slide-lateral spread and rock flow. The slide 
had occurred mainly on the dip slope underlain by garnetiferous 
gneisses which were weakened by three systems of joints out of which 
two were closely spaced. 

On the sopt investigations revealed that there were continous 
rains for more than 5 days and on the day in question a very high rainfall 
had been recorded at the Pitakanda Estate meteorological station. The 
estate workers and the personnel of the factory of Pitakanda Estate 
reported the appearance of springs on the floors of the line rooms and 
the factory floor prior to the landslide. 

Field investigations revealed that the stream which flowed along 
the slide had remained dammed or ponded for a few hours upstream and 
suddenly, the massive quantity of water that accumulated on the temporary 
lake up-stream had given way carrying with it large blocks of rocks and 
soil debris devastating the line rooms downslope and killing some of the 
inmates of the rooms by burying them alive in the debris. 

The elderly people of the area reported earlier slides which had 
occurred more than 100 years ago on the same spot. Such slides apparently 
had been in equilibrium until their destabilization which occurred with 
the massive flow of water and debris. 
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PATULPANA LANDSLIDE, RATNAPURA-PELMADULLA ROAD, RATNAPURA. 

This slide occurred on 8th June 1982 at 11.30 a.m., killing 9 
people and destroying three houses. The landslide can be categorised 
as a rockslump-mud and rock flow. The landslide was 1.5 km long and 
the slide occurred adjacent to a gully which had become overly activated 
during heavy rains. The underlying rocks were feldspar-rich gneisses 
and the kaolinization was evident all along the 1.5 km length of the 
slide. The rock was characterized by three systems of joints which 
were widespread in the rocks. 

At the site of the Patulpana landslide which occurred after 5 days 
of continuous rain, no evidence of an earlier slide was visible. The 
slide had resulted from failure along the prominent joint systems. The 
failure seems to have resulted from expansion of clayey material along 
joint planes which had given rise to separated blocks of rock. Such 
evidence was found at the head region of the slide where large blocks 
of rock had separated along the master joint planes. Throughout the 
length of the slide, the overlying soil-vegetation cover showed cracks 
separated by definite intervals suggesting failure along the underlying 
fracture system. 

KATAYAPATANA LANDSLIDE, MATURATA. 

This landslide occurred on 6th January 1986 at 10.30 p.m. and 13 
people were killed and 3 houses were destroyed. The landslide was about 
1 km long and can be categorized as a rock slump-mud and debris flow. 
The Katayapatana area is located in a zone characterized by multitudes of 
ancient slides. The underlying rocks were feldspar rich gneisses which 
showed two prominent systems of joints. The unstable debris material can 
run into a few meters in depth and quite a considerable number of houses 
in the area have been constructed on such stable slopes. Cracks were 
noticed on the walls of many such houses. 



The landslide which had occurred after about a week of intense rains 
resulted from destabilization of earlier slides which had buttressed 
against banks of streams downslope and were in equilibrium. Due to increased 
lateral erosion at the streams downslope during incessant rains, resulting 
in undercutting the slopes and removal of buttressing material,the area 
had begun to destabilize resulting in the failure of weak rocks along major 
joint planes. 

CAUSES OF LANDSLIDES. 

The causes of landslides studied can be listed as follows: 

(a) Unusually high rainfall (16 inches in 5 hours at Pitakanda, 
Matale). Incessant rains for a few days resulting in increasing 
pore pressure in the debris material and expansion of clays within 
joint planes of underlying rocks. 

(b) Failure of weak rocks characterized by multiple facture systems 
and feldspar-rich compositions. The latter on weathering produce 
kaolin which lubricates movement of overlying rock and debris material. 
Underlying association of easily soluble crystalline limestone (marble) 
will further aggravate the stability of overlying slopes causing 
movement. 

(c) Destabilization of ancient landslides, which are in equilibrium 
by man-made activities such as road construction, drain construction, 
denudation of lands, etc. 

MEASURES FOR PREVENTION OF LANDSLIDES AND REDUCTION OF DAMAGES. 

(a) Suitable afforestation on unstable slopes with sound landuse 
and drainage controls to be carried out with the collaboration of 
geologists, soil scientists, agriculturists and engineers. 



(b) Recognition and monitoring of signals of landslides such as 
subsidence, appearance of springs on the floors of houses and 
development of cracks on surface soils and walls of houses, slanting 
of tall trees and buildings, etc. 

(c) Evacuation of people from very dangerous zones identified in 
areas with histories of frequent landslides and perennial springs 
and streams. Such areas show scars of repeated scarp retreats at the 
head regions of landslides recognized easily by the hummocky nature 
of the topography. 

(d) Rehabilitation of less dangerous zones by stabilizing the area 
with the use of engineering practices such as removal of unstable 
material, proper drainage of water by the construction of trenches, 
tunnels, horizontal and vertical drains etc. 

(e) Creation of an awareness of the signals and causes of landslides 
among the people living in less dangerous hazard-prone terrains and 
arrangement for timely evacuation in cases of necessity. 
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