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Formulation of ground water simulation model in restricted area and calibration of the 
model using optimization technique with particular reference to Vavuniya  
 
A study is being carryout for a restricted ground water catchment about 73.8 km2 in Vavuniya 
to find out an operational policy of minor and medium Irrigation schemes to recharge the 
ground water system to increase the economic pumping.  
  
Twenty one wells were identified as observation wells within the study area of 73.8 sq.km to 
represent the aquifer. This study area was divided into twenty one Thiession polygons by 
connecting the perpendicular bisectors of adjoining observation wells with four year seasonal 
collected water levels and three years seasonal historic water levels.  
  
A ground water simulation model was formulated for this polygonal net work using integrated 
finite difference method in spreadsheet. The model was calibrated to find the hydrogeological 
parameters such as Transmissibility, Storage coefficient, Recharge coefficient for Irrigation 
scheme, Recharge coefficient for irrigation field, Recharge coefficient for rainfall and the 
Withdrawal factor for agro and domestic pumping using optimization technique.  
  
A complete water balance study for each polygon for each season was carried out. Twenty one 
error models were prepared for the water balance, for each polygon for all the season. Each 
error model is a function of Transmissibility, Storage coefficient, Recharge coefficient for 
Irrigation scheme, Recharge coefficient for irrigation field, Recharge coefficient for rainfall and 
the Withdrawal factor for agro and domestic pumping.  
  
To avoid the negative & positive errors get cancelled, the squares of each seasonal error were 
added and minimized with suitable constrains. Practicable range for Transmissibility, Storage 
coefficient, Recharge coefficient for Irrigation scheme, Recharge coefficient for irrigation field, 
Recharge coefficient for rainfall and the Withdrawal factor for agro and domestic pumping 
were given during minimization as constrains. MATHCAD2000 was used for this optimization.  
  
Using the results obtained a prediction run was carried out to predict the water levels of last 
season from previous season. The model successfully predicted the water levels with very little 
error (less than three percent).  
  
As formulation of this integrated finite difference model in spreadsheet & calibration by 
optimization technique is very simple and less time consuming and can be used even for partial 
aquifer system the Vavuniya restricted aquifer can be represented by this model for any study 
to develop the system.  
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Development of internet based software program to design reinforced concrete slabs  
 
Although present day electronic revolution has rightfully found its place in civil engineering, 
engineers are yet to use this latest technology efficiently and reliably. It seems that the much 
needed experience and use of new technology is not being achieved to the extent where it can 
actually improve the final solution.  
  



The internet based user friendly programs can help to improve the usage of computer 
technology among engineers while saving lot of time on repetitive calculations. It is almost at 
no cost and engineers who are not very much familiar with designs also will be benefited. This 
program was basically aimed to assist especially the senior engineers who are interested in this 
type of design but not willing to refer to basics and carryout manual calculations.  
 

 
The program was designed to solve three most common structural engineering problems 
identified as slab, beam and column design. It is capable of producing results as designed 
dimensions and reinforcement data graphically or numerically for a selected problem. The 
design was based on Structural use of concrete published as BS 8110 Part 1 (Code of practice 
for design and construction).  
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Cavitation erosion of concrete irrigation structures  
 
This study was carried over defective irrigation structures in system-H under Mahaweli 
Authority of Sri Lanka and the project is about studying and repairing methods of defects in 
irrigation structures. Mainly in here, cavitation erosion, abrasion erosion, chemical erosion, 
boundary layer effect on erosion was studied and suitable repairing methods are proposed. 
After that selected defective irrigation structures were studied and some defective structures 
were repaired using the methods proposed in this study.  
  
Aeration method was used by constructing air-mixing structures against cavitation erosion and 
has been used as a repairing method on concrete lining irrigation canals and drop structures. 
Observations made after eleven months of constructing air mixing structures, this repairing 
method appears to be successful. Optimal aeration lengths for different cross sections and 
different bed slopes of concrete lined canals were evaluated by using theoretical equations with 
practical data. An aeration technique to prevent the cavitation damage of spillways was 
proposed.  
  
Surface coating of polymer-resin mortar system which is a suitable but very expensive 
method to repair eroded concrete, random rubble or brickwork irrigation canals was 
studied. Jacket wall system which is a suitable repair method for eroded random rubble 
masonry retaining walls at the irrigation canals was studied and applied on selected 
irrigation structures and found to be a successful repairing method.  
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Study on dune sand as an alternative to river sand in building construction  
 
Recent studies have shown that the supply of river sand for the country is critical. Serious 
environmental problems have arisen as a result of over-mining river sand in Kelani Ganga, 
Maha Oya and Daduru Oya. In view of the urgent need to find alternative materials, the 
National Building Research Organisation (NBRO) initiated research studies on dune sand, off-
shore sand and crushed rock. NBRO carried out detailed studies on dune sand in Puttalam 
District. Sand samples were taken from the dunes and subjected to laboratory and field studies. 
Their physical and engineering properties namely, particle size distribution, chloride content, 
clay silt and dust content, shell content, specific gravity and water absorption were studied in 
addition to other parameters such as workability and strength of mortars and concrete made 


