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ABSTRACT: Diyatalawa is a garrison town in the central highland of Sri Lanka situated  in the Badulla 
district of Uva province. Due to the unfavorable geological condition, several slope stability problems have been 
recorded within the area followed by failure of manmade structures such as retaining walls. A retaining wall at 
Diyathalawa, one of such failure  has been proposed a rectification design which includes  soil nailing, grouting 
and shotcreting techniques. The shotcreting has created aesthetically unsuitable appearance to the town which 
is also famous as a touristic location in the country. Hence covering the shotcreted surface by application of 
bioengineering technique is proposed. Vernonia elaeagnifolia (Curtain Creeper) which a creep type ornamental 
plant has ideal covering ability and identified not damage to the shotcreted surface. Due to the elongated leaf 
arrangements running and draining water from the top during the rainy season is not allowed to reach the 
shotcreted surface.    

1  INTRODUCTION  

The retaining wall behind the main bus stand of 
Diyathalawa town was failed due to heavy rain falls 
in the year of 2010.  Then mitigation program was 
proposed and  The length of the collapsed section of 
the retaining wall was about 54m with a length of 
approximately 29.25m in critical condition.  The 
height of the retaining wall before failure varied 
from 12.0m to 7.25m.  The   maximum height of 
12m exists towards northern end and height is 
decreased towards the south.  The cut slope in 
northconsists of highly weathered rock which is 
relatively stable while the degree of weathering is 
increased towards the south.   

According to the particle size distribution test of 
the soil of the slope it can be classified as a sandy 
silt with   clay and gravel. Based on the existing 
hydrogeological conditions, it is noted that 
groundwater table is low and generally found at the 
bottom of the cut slope. Engineering geological 
investigations conducted over the unstable area 
revealed rectification of unstable slope was vital due 
to long-term exposure after the failure of the 
retaining wall.    
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However, cutting back to a stable slope was not 
allowed due to the restriction of free area and finally 
the slope seemed almost vertical.  National Building 
Research Organisation (NBRO) proposed to rectify 
the slope with the help of soil nailing methodology 
followed by shotcreting to restore the stability of the 
slope. Cutting back of the slope to an angle of 80o 
was proposed to optimize the soil nailing 
arrangement. 

Once the rectification works of the unstable cut 
slope has been completed, the area wasn’t seemed 
either entally friendly or aesthetically attractive. 
Hence the first priority was given for covering the 
entire surface by applying bioengineering technique 
such as green wall methodology. That kind of 
landscape must be an essential since Diyathalawa 
town is famous as a local and foreign touristic 
destination.     

The green wall development methods was 
proposed by NBRO and it was agreed by the local 
authority was approved.   Green wall development 
method is an innovative vegetation system, which 
makes it possible for natural vegetation to grow on 
non-soil slope surfaces. This is generally being done 
using geosynthetic material which is quite an 
expensive way. Hence, this is bit changeable in 
identification of exact exposure area for the above 
application. In addition, the vertical cut slope is 
situated adjacent to a bus stand and a shopping 
complex, heat generated through direct sun light 
reflected over the cemented surface causes warming 
up of the area and it creates  a discomfort situation 
for the people.  . Next issue with the bare cemented 
surface is the eroding by runoff water.  

2 METHODOLOGY  

The methodology adapted for the research work 
can be described in brief as given in figure 01.  
Study was conducted through a comprehensive 
literature review, a series of professional 
discussions and peer group reviews. Suitable 
bioengineering methods, plant types and guidelines 
has been identified and selected through the 
literature review.  

Field visits were carried out to Diyatalawa to 
identify suitable plants, their growth environment 
and ability to cater different types of environmental 
conditions.  

3 LITERATURE REVIEW 

Through the literature survey conducted, it was 
revealed that the method called Toyo-Mulching 
system (ref) is the most suitable methodology to be 
deployed as a non-soil steep slope surface. Toyo-

Mulching System is an innovative vegetation 
system, which makes it possible for natural 
vegetation to grow on non-soil slope surface such as 
shotcrete slope.  Toyo first introduced TMS to Hong 
Kong in 1999 (ref).  It mainly focuses on the 
planting of grass and ground cover on the non-soil 
slope.  Since its application in March 1999 in the 
trial panel in the campus of the Chinese University 
of Hong Kong, the performance of TMS was proven 
sound and excellent for vegetation cover on steep 
non-soil slope.  The project of Princess Margaret 
Hospital, using Toyo-Mulching System, was 
awarded “2002 Outstanding Greening Award” by 
Leisure and Cultural Services Department, HKSAR 
and “Excellent in Technology 2003” by 
International Erosion Control Association, USA 
(ref).  

The design of Toyo-Mulching System combines 
the concepts of geo-synthetic, bioengineering and 
horticulture. The selection of geo-synthetic mat is to 
secure planting medium on the steep slopes and 
prevent from being washed out in a rainstorm. The 
natural fiber soil named Soil-Factor can effectively 
retain moisture and provide nutrients to enhance 
root development which is also to improve 
Bioengineering strength of fiber soil. The selection 
of a suitable plant can provide low maintenance 
requirement and full a coverage vegetation 
throughout the year.  Besides a healthy vegetation 
cover can minimize the sunlight evaporation of the 
planting medium such that the maintenance cost can 
be minimized. In recent years, Toyo was awarded 
many projects which are covered in the slopes of the 
highways, residential development, water 
catchment slope. 

The study was conducted to identify plant types 
which have an ability  to rapid growth, high surface 
coverage, less soil cover to grow, low root 
penetration depth and high durability. During this 
study, a special care was paid on climatic conditions 
(rain fall, humidity, temperature etc.) of the 
Diyathalawa area. 

4 RESULTS AND DISCUSSION  

Out of the trial planting/modelling analysis, the 
following results were obtained. 

The most suitable plant species for creeping   
were identified to be Vernonia elaeagnifoliawhich 
is having the significant durability against the 
reginal climatic conditions such as rain fall, 
humidity, temperature etc. of the Diyathalawa area. 
It requires less soil cover to grow and penetration 
very less  into the shotcrete surface. 

The green wall surface adds an additional value 
of the surrounding environment through undesired 
and unaesthic presence. 



  

 

 

5 CONCLUSION 

Based on the study, Vernonia elaeagnifolia 
which is also known as curtain creeper was 
identified to be the creeper, which can fulfill the 
requirements expected.Furthermore, another plant 
types which can grow with Vernonia sp is also 
going to be identified.  
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