
 
Since the dimensional accuracy is high the block walls can be given a pleasing 
appearance without plastering, thus the demand on sand also can be reduced. Therefore, 
manually compacted cement stabilized soil blocks can be considered as an 
environmentally friendly cost effective material. 
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Settlements of wide foundations in laterite formations 
 
The construction of tall structures on laterite formations using a raft foundation is rare 
because of the inability to estimate accurately the settlements of such foundations. Very 
little published information of such settlements is available. Large scale testes are rarely 
attempted because of the costs involved unless they are made part of the construction 
process. However, when such testes are carried out, their results can be made use of to 
establish geotechnical parameters for future design.  
 
This paper presents the results and analysis undertaken on the field settlements 
measured in Water Load Teats on two tanks of diameter 22 m in a hard laterite 
formation of average thickness 12 m. Settlement measurements were made on the 
foundation ring beam at 8 stations equally spaced on 45º sectors on the periphery of the 
taken during the cyclic loading and unloading of the tank. Several sets of readings were 
taken during the cyclic loading and unloading of the Water Load up to maximum 
design load of 165 kN/m2. 
 
These settlements were first analysed to determine the rigid body settlements and out –
of-plane settlements of the rigid ring beam. This showed that  i) the settlements obtained 
during first loading consisted of an immediate settlement which increased non-linearly 
with load, together with a creep settlement at constant load; (ii) during the first loading 
of the virgin soil, whereas total rigid body settlements of 150 mm had been measured at 
maximum design load, the maximum out-of-plane settlement was only (3-4) mm ; (iii) 
very little settlements were associated with an increase in tilt of the tank; and a decrease 
in out-of-plane settlement. Analysis was then carried out with elastic theory, and the 
equivalent elastic modulus at maximum design load associated with the laterite 
formation of average SPT values in range of (15-20) was found to be 5300 kN/m2  . 
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Modification of the conventional laboratory tri-axial testing apparatus to test 
unsaturated soils 
 
In many tropical regions, including the hill-country of Sri Lanka, slope instability during 
rains poses a major problem. In the partially saturated zone of the soil cover in these 
regions during dry seasons, negative pore-water pressures are set up due to surface 
tension, giving rise to high matric suction values. The term matric suction refers to the 
difference between the pore-air and pore-water pressures. High matric suction gives rise 
to high apparent cohesion, resulting in higher safety margins against slope instability 



during dry season. Saturation during rainy season destroys the high matric suction, thus 
lowering the safety margins and triggering landslides. 
 
In order to investigate the variation of shear strength with moisture content of a partially 
saturated soil, it is necessary to carry out tri-axial testing with separate pore-air and pore 
water pressure measurements. The existing conventional tri-axial apparatus was 
modified for this purpose, by introducing means of applying distinctly different pore-
water and pore-air pressures to the soil sample, along with the use of high air-entry 
disks to prevent air in the sample from migrating to the pore-water pressurizing system. 
 
The efficiency of the modified tri-axial test apparatus was tested by using soil obtained 
from Dambulla International Stadium site. Two specimens were prepared for tri-axial 
testing from the above soil under density and optimum moisture content (as determined 
by the Proctor Compaction Test). The results obtained by tri-axial shearing of the two 
specimens are identical for all practical reasons, indicating the repeatability of the 
shearing testes. This result verifies the reliability of the modified tri-axial apparatus, 
which can hereafter be made available for developing shear strength functions and soil-
moisture characteristic curves of local soils. 
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DTA testing for expansive characteristics of some local soils 
 
Expansive soils and their related engineering problems have been reported in many 
countries. In recent years during the constructions of thee one million housing 
programme, there were various complaints about cracking of buildings from the 
Kataragama, Ambalantota and Hambantota districts. Later it was realized that those 
sites contained expansive soils. Expansive soils found in Sri Lanka are probably those 
formed from the metamorphic rocks which have undergone considerable weathering to 
form the metamorphic rocks which have undergone considerable weathering to form 
the montmorillonite mineral. 
 
Differential thermal analyses (DTA) are useful when the presences of deleterious 
materials, particularly the clay minerals are expected. The different temperatures 
required to extract structural water from the lattices of clay minerals reflect the clay-
mineral types. In this test a curve of the temperature difference between the test material 
and reference material (alumina) is drawn on an automatic recording drum. Each type 
of mineral yields a typical characteristic curve. 
 
DTA testing was carried out for soil samples collected from five sites, these being the 
Dambulla International Stadium Site and the landslide sites of Naketiya, Kahagalla, 
Walhaputenna and Beragala. The purpose was to investigate whether these are 
expansive soils or non-expansive soils, and classify them as such. When the DTA testes 
were carried out, the resulting DTA plots indicated that none of the samples contained 
the montmorillonite clay mineral. Therefore all these soils can be classified as non-
expansive soils. 
 
 




