
Sri Lanka Association for the Advancement of Science 
Proceedings of the 63rd  Annual Sessions – 2007, Part I - Abstracts 

considered ranging from10 to 50 percent of ground acceleration along the flow direction and through 
the weir as well.  

Based on the analysis results of ultimate limit state load case, it was observed that the highest tensile 
stresses are developed at the upstream toe whilst compressive stresses are found in other areas. 
With the earthquake load increased along the flow direction, it was observed that the tensile stresses 
in upstream toe further increased while the other areas were still under compression. Nevertheless, 
no considerable effect was seen for the earthquake load increased along the weir. The study portrays 
the extent of special treatment for moderate earthquake effects. 
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Impacts of reduced diversions on the Upper Kotmale Project 

W M D G Weerakoon, B G I A Karunarathna, D K A I K Chandrarathna and K D W Nandalal* 
Department of Civil Engineering, Faculty of Engineering, University of Peradeniya, Peradeniya 

Hydropower has always been the major source of energy for electricity generation in the absence of 
coal and fossil fuel deposits in Sri Lanka. Upper Kotmale Hydropower Project, which is under 
construction in the Mahaweli basin, has been planned to contribute to the power requirement in Sri 
Lanka. The project consists of a 34 m high concrete gravity dam across Kotmale Oya at Talawakele 
with a pond capacity of 0.8x106  m3. The original project, which consisted of diverting waters above 
seven scenic waterfalls namely, Ramboda upper and lower falls, Puna, Pundal, St.Clair’s, 
St.Andrew’s and Devon falls, was later reduced to obtaining water only from the Kotmale Oya to 
minimize impacts on the environment. 

A simulation model for the Upper Kotmale Hydropower Project was developed based on System 
Dynamics approach to compare several different system configurations and system operation 
patterns. The model has been developed using the Vensim simulation environment, which facilitates 
use of the system dynamics modeling objects such as reservoirs, flows, feedback mechanisms and 
delays. The results indicate that the exclusion of diverting water of waterfalls Devon, Andrews, Puna 
Oya No1, Puna Oya No2, Pundal oya and Pundal falls results in the reduction of about 25% of total 
system hydro energy generation. Impact of water diversions from Andrews and Pundal Falls on 
energy output is observed to be very small. Out of the water diversions, contributions of Devon and 
Pundal Oya on system hydro energy production are observed to be relatively high. The model was 
used to study impact of several operational patterns on system output. These operation policies, 
which considered making different minimum releases to sustain St.Clair’s water fall located 
downstream of Talawakele pond, has only little impact on the system out put.  
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A device for climbing a vertical member such as a coconut tree or pole 
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Present method of climbing vertical member such as pole or coconut palm is to use a girdle or small 
loop made out of coconut fiber/leaflets round the climber’s ankles to hold/tighten the feet together in 
order to firmly grip to the vertical tree or pole. Climber has to exhaustively use leg and hand muscles 
to go up the trunk like a “looper caterpillar” with strain to the spin. This method often results in 
undesirable skin marks on legs and hands disliked by many. 

Hence considering the human fatigue and danger involved in this method of climbing vertical tree or 
pole, it is essential to introduce an appropriate and simple device to climb tree or vertical pole with 
adequate safety and less fatigue. 

Considering above facts, a manually operated low cost tree climbing device was designed and 
constructed. It consists of an upper engagement rope ladder and a lower engagement foot supporting 
unit, which can be opened or closed to respectively engage an upper and lower portion of the vertical 
member. At least one extension/retraction member is connected to the upper and lower engagement 
members. The extension/retraction member extends or retracts to vary the distance between the 
upper and lower engagement members.  Two experiments were conducted to evaluate the 
performance of the designed device. Fist experiment was conducted in the faculty farm and second 
was conducted in the coconut plantation after having few modifications to the first prototype. . 
Climbing time per plant and harvesting cost were conceded as criteria for evaluation the device. 
Farmer opinions are also collected. 

The designed coconut climber is a novel simple device that could be manufactured locally at a cost of 
Rs 800 to 1000. The leg movement is similar to climbing along a ladder with intermitted rest period 
and hence not strenuous or requires no special training. It is an appropriate and simple device to 
climb coconut palms or vertical pole with adequate safety and less fatigue. But its take more time than 
present method of climbing coconut palms using a small loop made out of coconut fiber. 
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Accuracy of discharge measurements in open channels using double ‘v’ notch, compound 
sharp-crested weirs 

M Piratheepan, N E F.Winston and K P P Pathirana* 
Department of Civil Engineering, University of Peradeniya, Peradeniya 

Although the combination of a rectangular notch and a ‘V’ notch weir is commonly used, the continuity 
of flow and precision of this type of compound sharp-crested weirs are reported to be poor in the 
transition region between the two sections. As an improvement, a compound sharp-crested weir 
(Figure 1), composed of two triangular parts with different notch angles has been designed and 
experimentally validated which proved to be accurate in measuring a wide range of discharges 
without any discontinuity.  The discharge  over the designed  Compound  sharp-crested weir  is 
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