
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 



maximum vertical and lateral tensile stress varies by 1 to 5%. For 50-100% increment of 
Poisson’s ratio all stress resultants varies form 1 to 4% except in variation of maximum lateral 
tensile stress, which varies from 50 to 110%. Hence, it can be concluded that the sensitivity of 
stresses for Young’s modulus is relatively high and for Poisson’s ratio is relatively low except in 
lateral tension.  
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Slip-formed load-bearing wall panels using cement and crusher dust: Material Properties  
 

Composite of cement, crusher dust, and coir is being used to build load-bearing walls of 
building structures using a special construction technique called slip-formed method 
(introduced by A N S Kulasinghe in mid 80s). However, the construction of buildings using 
this method is restricted up to five floors due to non-availability of essential design parameters 
(i.e. mechanical and material properties of the composite). Therefore an extensive experimental 
program was carried out to find the material properties of the composite.  
In present investigation, an attempt was made to simulate actual method of construction in the 
field as far as possible in preparation of test specimens, particularly in method of compaction 
and curing of specimens while the previous investigation carried out to find the material 
properties was done according to the equivalent British standards.  
 
 From the results, it can be observed that a progressive increase in compressive strength with 
the age, which range from 0.75 MPa (1:12 at 1 day) to 11.95 MPa (1:6 at 28 days). It is also found 
that with the increasing cement content the Young’s modulus increases from 5.98 GPa to 10.65 
GPa, Poisson’s ratio decreases from 0.17 to 0.12, flexural strength increases from 0.315 to 1.402 
N/mm2 and splitting tensile strength increases from 0.499 to 1.541 N/m2. The specific weight 
ranges from 1.885 to 1.953 and the average specific weight is 1.9.  
 
One of the main objectives of this study is to use these slip-formed load-bearing walls for 
medium rise buildings with 10-12 floors. This investigation will be carryout partly by 
developing a computer model using finite element technique. As the accuracy of the results 
from the computer model will highly depend on the material properties of the composite, the 
material properties obtained from this experimental program will be helpful to get better 
results.  
 
It can be concluded that, as this particular method of testing is very much closer to the actual 
construction method, the strength parameters found in this test series will be a better 
representation of this special composite material.  
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A simulated study on the correlation between stable behavior and the rate of decay in 
traditional Sri Lankan mural paintings  
 
Traditional Sri Lankan mural paintings are subject to continuous deterioration. This is a result 
of complicated decay actions taking place due to the complexity of their heterogeneous 
stratified structure. Development of a standard general method that can be applied to minimize 
the rate of decay is necessary to take appropriate steps to preserve them. The essential 
requirements of the development of such a methodology are the identification of the main 
processes of decay that have an effect on other decay actions and testing whether the 
stabilization of behavior of the painting with respect to them brings about a reduction of rate of 


