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Technical Co-operation for Landslide 
Mitigation Project



Dear Readers



•To strengthen the capacity of invesgaon, planning and 
evaluaon for sediment disaster (landslide) migaon measures
•To strengthen the capacity of designing, construcon 
supervision, and monitoring of landslide migaon measure
•To strengthen the capacity of designing of slope failure migaon 
measures
••To strengthen the capacity of designing, construcon 
supervision, and monitoring of rock fall migaon measures
•To improve the knowledge and know-how of landslide migaon 
measures

JICA contributes to the project by providing their experts, training 
opportunies for NBRO staff in Japan or in other countries, 
machinery, equipment and other materials.
FFour pilot sites were selected inially in Kandy, Udamadura, 
Badulusirigama and Alagumale, out of which the pilot site at Kandy 
Nursing School was removed from the project later on, while the 
construcon works are currently being carried out at the rest of the 
three sites. The project is scheduled for approximately three years 
from March 2014. 
TheThe direct beneficiaries of TCLMP are the NBRO staff members while 
indirectly it is expected to benefit the Sri Lankan community as a 
whole. Undoubtedly, NBRO also has an important role to play in 
reaping the fullest benefit out of the project. At each phase, starng 
from preliminary invesgaons, detailed invesgaons, monitoring 
up to migaon of each pilot site, smooth transfer of the knowledge 
and technology - where necessary - is essenal. NBRO appreciates 
thisthis opportunity to embrace the new possibilies opened up as a 
result of the project. 



There is much room to improve, and the core samples from the new 
machine from borehole No 6 at pilot site Badulusirigama with a sig-
nificant increase in recovery could be considered as a good sign. 

Another important outcome of TCLMP is the technical know-how 
on visually idenfying the rupture surface from core samples. The 
technical knowledge has been shared with NBRO during the inves-
gaon works at pilot sites. Idenficaon and determinaon of 

NEW ROTARY DRILLING MACHINE THROUGH TCLMP:

•  Inject Water Pressure Controlling
•  Continuous Soil Sampling
• Sampling of Moderately to Highly Weathered Rocks 
and Fresh Rocks
• Enhanced Recovery and Sample Quality 

the rupture surfaces of a 
landslide is crical in 
performing stability 
analysis of a landslide 
and for subsequent plan-
ning and designing
of migaon works. It is quite important to obtain high-quality core 
samples for idenfying the posion of rupture surfaces or zones 
along which landslide movement has occurred. Improvement of 
coring techniques to help NBRO drillers obtain high-quality cores 
has been given much thought and effort through this project.
StudiesStudies are being carried out on core observaon methods for 
idenfying and determining of the rupture surfaces or zones of 
various types of landslides, mainly based on the experience of 
landslide invesgaons in Japan, as a part of TCLMP acvies.



For instance, clear acvity could be idenfied at the Badulusirigama 
pilot site with the help of the data from the installed monitoring in-
struments. From the graphs, the groundwater table could clearly be 
seen to fluctuate in close conjuncon with the rainfall. The rainfall 
event at the end of September and the beginning of November 
2015 has brought groundwater level significantly up, which is well 
reflected in monitoring data from extensometers installed at the 
llateral area of the lower landslide blocks (SB1 and SB2). The area 
shows acve movement during the period. The movement velocity 
was measured to be 15.7 mm/3 days (Max. 7.6 mm/day). The total 
displacement was 29.0 mm during 10 days between 8th and 17th 
Nov. The movement is observed to be slow since December 2015. 
According to the extensometer data from the upper area of the 
landslide (SB3 and SB4), acve movement could be observed (10.0 
mm/2days, Max. 5.8 mm/day) during and aer heavy rain (total cu-
mulave rainfall; 652 mm/18 days) at the end of December 2014.  
The movement has not been acve during a rainfall event of May 
2016. The monitoring data reveals that the landslide increases its 
moving speed when the cumulave rainfall exceeds 400 mm.
InclinomInclinometer data collected from the site also displays definite cu-
mulave displacement, especially during the laer part of Septem-
ber 2015 to the end of November, falling in line with the heavy rain-
fall events during the period. The inclinometer guide pipe of BB-4 
was stuck at GL-9.20 m depth on November 2015 due to the bend-
ing caused by landslide movement. Definite cumulave displace-
ment has been observed at the depth of GL-12.0 m - 13.0 m of BB-1 
based on strain gauge data as well. The movement has increased 
from the end of October 2015 to the middle of November 2015, but 
has been slow since the end of November 2015.
Likewise, a clear picture of the landslide dynamics could be 
achieved with the data collected from these monitoring 
instruments.



Landslide migaon design concepts, though inherently similar in 
terms of the ulmate objecve, show subtle differences from 
country to country and Sri Lanka is no excepon in this regard. 

However, mingling of ‘design cultures’ is always good as there is much 
to gather from a country of high disaster awareness like Japan. One 
major output expected from TCLMP is strengthening the capacity of 
slope disaster (landslides, slope failures and rock fall) migaon 
measures of NBRO. The invesgaon and design acvies of TCLMP 
pilot sites provided a good plaorm for the engineers and sciensts at 
NBRO to obtain hands on experience of the Japanese techniques.



An example of selecng the appropriate countermeasure by repe ve stability 
analyses unl the sasfactory safety factor is achieved



Having number of definions to begin with, ‘landslides’ by no means is 
a simple and straighorward term that fits into one specific category. 
However, slope failure incidents in Sri Lanka are given the generic name 
‘landslides’, mostly due to the inherent similarity in what triggers them 
– by excessive rainfall. Meanwhile in Japan, the term ‘sediment 
disasters’ is preferred, as revealed at the TCLMP seminar and workshop 
carried out by JICA experts. These sediment disasters are considered as 
ththree disnct categories: landslides, debris flows and slope failures; 
their reason being, the countermeasures for each depend on the type 
of the disaster.  

Pilot Sites



Horizontal drainage, which removes groundwater by gravity drain-
age pipes, were decided to be suitable against the lower landslide 
block. The length of the drainage pipes is 50 m in order to create a 5 
to 10 m overbreak penetrang through the potenal slip surface, 
and their p intervals are 5 to 10 m. The design groundwater level 
has been set at -3.0 m from the assumed highest groundwater level, 
which is used as reference value in Japan.
Therefore, horizontal borings (gravity drains), surface drainage 
ditches, and check dams were selected as the countermeasures for 
the pilot site. The countermeasures sequence are ordered according 
to their priority. Lower landslide countermeasure works are recog-
nized as of high priority. The larger remaining poron of the land-
slide is to be treated with a lower priority. The contract was awarded 
to Geo Engineering Consultants (PVT) Ltd for a contract price of 12.9 
M.M. The progress of the countermeasure works at Udamadura pilot 
site as at the end of October is 66.7% of the total work.



Therefore, horizontal borings (gravity drains) and surface drainage 
ditches were selected as countermeasures to migate the landslide.  
The contract was awarded to ELS Construcon (PVT) Ltd for a con-
tract price of 38.9 M. The progress of the drain construcons at 
Badulusirigama site as at the end of October is 37.7% of the total 
work. 



countermeasures should be designed were esmated. Due to the 
effecveness, economic efficiency and ease of maintenance, 
earthwork including canal excavaon, rock excavaon, embankment 
and gabion work were selected as countermeasures against the 
landslide.
The contract was awarded to Sanguine Engineering (PVT) Ltd for a 
contract sum of 30.7 M. 

A UAV survey was carried out at the target slope on 13.11.2014 
through the project. Since a considerably wider area including the 
source area of rock fall needed to be surveyed, ALOS World3D with 
5m resoluon provided by Japan Aerospace Exploraon Agency 
(JAXA) was adopted for the survey. The foot and top of the rock face 
in queson were inspected by the project team and NBRO personnel 
on 19.02.2015. 
TTopo mapping and cross secon surveys were carried out followed by 
geological surveys. Two boreholes (15m drilling depth) were drilled 
at the site. Further, a fallen rock survey was carried where rocks of 
more than 2.0m in size were surveyed. 
A rock fall simulaon was done based on the informaon collected 
through the surveys and the energy of rock fall against which 



Koslanda

In response to the Koslanda (Meeriyabedda) landslide, a large-scale 
disaster occurred in Badulla District on 29th October, a JICA survey 
team conducted various invesgaons and gave a demonstraon 
and on-the-job training to NBRO regarding the types of surveys con-
ducted by them when a disaster occurs in Japan.
Firstly, an aerial survey was conducted by a team of JICA, TCLMP and 
NBRO staff members using a helicopter on 5th November, 2014 to 
confirm if the risk of a second occurrence of the disaster sll existed. 
Further, a two-day field survey was held on 19th to 20th November 
to confirm the detailed situaon of locals. Later on, an Aer Acon 
Review survey was conducted to observe the kind of 
correspondence/ acon the related Organisaons and inhabitants 
tooktook at the me of disaster. A team consisted of members of JICA, 
NBRO and DMC took part in the survey. This was an opportunity to 
provide an on-the-job training to the officers on Aer Acon Review 
surveys. 
The results of these 3 kinds of survey were presented in a report in 
all 3 languages (English, Sinhalese and Tamil) and approximately 500 
copies were published. [hp://www.jica.go.jp/srilanka/ 
english/office/topics/150624.html].

Aranayake 

AnAn aerial survey was held at Aranayake by a chopper on 22nd May, 
fih day aer the disaster with the help of the air force. A whole 
view of the disaster could be grasped from chopper, including the in-
undaon damage of the Kelani riverside. Thereaer, several field 
surveys were carried out twice on 8th to 9th June and 21st to 22nd 
June. In addion, currently, JICA is carrying out an Aer Acon 
Review in the area.  
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field survey together with NBRO officials to study the debris flow at 
Meeriyabedda, Aranayake, Kothmale and landslide in Rilpola from 
27th to 29th August 2016. Further, they conducted two workshops 
at NBRO to share the informaon gathered at field.  Moreover, they 
discussed the mechanism of a debris flow, its occurrence, and physi-
cal characteriscs.
SuSubsequently, NBRO in collaboraon with JICA conducted a seminar 
on ‘Landuse Regulaon and Early Warning for Landslide’ on 
Wednesday, 31st August 2016. In this seminar, the two experts pre-
sented on debris flows, debris flow iniaon processes and physical 
characteriscs. They further elaborated on the present condion at 
Aranayake landslide, numerical simulaon of debris flow and how 
the yellow zone is set based on Sediment-Related Disaster Preven-
on Act in Japan. This seminar focused on very important aspects of 
disaster management in Sri Lanka.
At the end, JICA team agreed with NBRO to extend the programme 
up to 2017 to analyze debris flows and yellow zones further to incor-
porate these aspects into risk assessment. 
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