
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).  
 
305 C 
 
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 



from dune sand. Compressive strength of concrete cubes were tested and compared with test 
results on other types of sand. Results indicated that many physical and engineering properties 
were similar to those of river sand. However, the particle size distribution curves (grading 
curves) were found be confined to a narrow envelope in the fine zone. Hence it may be 
regarded as ideal for use in plaster mixes but it could also be applied in concrete mixes as any 
other fine sand. Dune sand samples had a very low chloride content and were free of shells or 
harmful amounts of organic materials. Mineralogical analysis revealed that those sands contain 
heavy minerals but in very low concentrations.  
  
During the field survey it was noted that dune sand was being hardly exploited for commercial 
purposes. However, there were few small scale cement block manufacturers as well as 
construction workers who used dune sand for construction work and block making by mixing 
with river sand. Laboratory trials were carried out for plastering and block making. Dune sand 
was found to be quite suitable for plaster work. The fine finish obtained eliminated the need for 
further finishing by lime floating. Cement blocks cast had a good surface finish but difficulties 
were encountered in de-moulding of blocks in ‘green’ stage.  
 
The study was extended to map out the dunes in the area using differential GPS Methodology 
and to make an approximate estimate of the quantity of sand extractable from the dunes 
distributed from the Madurankuliya to Kalpitiya. This was estimated to be about 15x106 m3 
which is three times the total annual sand demand for construction work in Sri Lanka.  
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Finite element analysis of slip-formed load bearing wall panels with different structural 
configurations  
 
A system of wall construction by slip-forming a compacted mixture of a lean dry mix of crusher 
dust and cement in a slip-form specially developed for this purpose was introduced in mid 80’s 
by A N S Kulasinghe. It was estimated that the cost of building could be reduced by about 50% 
using this method. As at present, the application of this technique is limited up to 5 storied 
buildings, the possibilities are being investigated to extending the same technique up to about 
8-12 floors (i.e. medium rise buildings)  
  
This paper presents the results of an analytical investigation carried out using finite element 
technique to understand the behavior of the slip-formed load bearing wall panel, which is the 
basic building block of the structure. In two distinct studies, solid panels and panel with 
openings were studied under vertical and lateral loading and the effects of material properties 
on analytical results were investigated, for the range of material properties found from 
experimental work.  
 
The former investigation shows that, for the vertical load, the vertical compressive stress is 
dominant and for lateral load, the vertical tensile stress is dominant. It can be seen that the 
predicted compressive stress for the lower most panel of a 10 storeyed building is not within 
the strength limits of the solid panels made of mixture 1:12 cement to crusher dust (by volume). 
This indicates the necessity of strengthening the lower panels using rich mixtures such as 1:8 
and 1:6 with higher compressive strength. Further, it can be seen that the maximum bending 
stress in the panel does not exceed the flexural strength of the mix 1:12.  
 
During the latter investigation, It was observed that for 50-100% increment of Young’s 
modulus, the maximum vertical and lateral compressive stress varies by 5 to 15 %, also 


