
The estimation of groundwater recharge is very important in the development of the 
groundwater resource, especially in the areas where surface water sources are scarce. 
There many methods of estimating recharge; the soil water balance method, the 
groundwater table fluctuation method and the use of tracers being the ones commonly 
used. The soil water balance method is a method that is applicable in most climatic 
conditions. 
 
One of the important parameters that needs to be estimated in the soil water balance 
method is the actual evapotranspiration, and this parameter is usually estimated from the 
pan evaporation values using different models. These models depend on the moisture 
content, type of crop, type of soil and on the climate. 
One such model known as the Penman-Grindley model has been found to perform well in 
the climatic, soil and vegetative conditions in the Untied Kingdom. However, no such 
information is available for the conditions in the dry zone of Sri Lanka this paper 
determines the effect of using different models to estimate actual evapotranspiration on 
the estimation of recharge with a soil water balance. 
 
The results obtained indicate that there is no significant difference (at 5% significance) 
between the estimates of recharge obtained at a particular study location with the four 
different models. Therefore, it is concluded that to estimate recharge with a soil water 
balance in the dry zone of Sri Lanka, any of the models can be safely used to estimate 
actual evapotranspiration without significant differences resulting among recharge 
estimates. 
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When cationic slow setting bitumen emulsion CSS -  1 emulsion was mixed with Jaffna 
Miocene limestone in the preparation of cold mixes in Road Building, no uniform and 
thorough coating could be observed. Considerable amount of water separation was also 
noted. 
 
In order to solve this problem of poor coating, a few anti stripping agents of organic and 
inorganic substances, were tried out with a view to improving such coating Laboratory 
investigations were carried out in accordance with the American Society for Testing and 
Materials, ASTM D 244 for coating test, coating ability and water resistance, and ASTM 
D 1664 for coating and stripping. 
 
When a particular organic oil A, was added in various low proportions by weight of 
emulsion, the coating ability and water resistance were improved for conformance with 
the specification limits and water resistance was found to be satisfactory according to 
ASTM D 244. Inorganic substance which was tried out as anti stripping agent in various 
low proportions by weight of emulsions, improved the coating up to 92%. The coating 
could be further improved if both A&B are added to the percentages of 1.0 and 0.5 
respectively by the weight of emulsion. 
 



Water resistance of cold mix prepared using the modified bitumen emulsion was fair 
when the water was sprinkled just after mixing and that was good when water was 
sprinkled after two hours of mixing. The success of this patches of cold mix using such 
emulsion when compared with that prepared with cutback bitumen. 
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About 70% of the million of annual world accidental burns are due to unsafe kerosene oil 
lamps. About 60% of the victims are infants and children out of 6,500 deaths due to 
accidental burns in Sri Lanka. 
 
The simple kerosene oil lamp currently in use will not extinguish flame when dropped or 
turned aside but releases kerosene oil exacerbates fire. Two main inventions have been 
introduced to overcome this shortcoming. One invention has a safety wick holder unit 
where an outer tube has been designed as the wick holder. A small weight fitted to the 
bottom of this tube moves out and cutoff air when the lamp turns its side. 
 
In the second invention, hazard arrested cone is fitted to the opening of kerosene oil 
container to prevent the oil drain out with a length or 2/3 of the container height and only 
the remaining 1/3 of the container is filled up with oil. 
 
The materials used are empty condense milk cans and three washers. The test results 
indicated 100% success. Flame extinguished instantly when the lamp turned on its side, 
Though the kerosene oil container has no lid, Kerosene oil will not spill in any position. 
This principle is true for cylindrical or globe shaped containers fixed with a cone in 
length not less than 2/3 of its height. Cone diameter at the large end should not exceed 
0.4 of diameter of the fixing face and small end diameter should not exceed 0.2 of the 
fixing face. 
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The objective of this paper is to explore the u8se of analog to understand the subject of 
the Vulnerability of Communities. The social science domain is then the target domain 
for the analogy. The source domain is chosen as Structural Engineering because it is also 
very concerned with vulnerability of structures. 
 
The concept of vulnerability can be applied to structures in the context of their lack of 
capacity to withstand various perturbations. Stuctural integrity is an overarching concept 
in structurall stability, but will be taken here to indicate the satisfactory connection of 
individual structural elements. Redundancy in a structure refers to the presence of a 
multiplicity of load path. Robustness refers to good distribution of load carry elements, so 
that no part of the structure is unduly stressed, since loads will be well shared. Ductility 
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