
 
Excessive settlement of structures and subsequent correction procedures has become a 
major concern for both the public and the engineering community during last few 
decades due to frequent use of soft grounds for infrastructure development.  To prevent 
such post construction problems associated with excessive settlement, it is essential that 
the expected settlement of foundation constructed on soft grounds is predicted prior to 
construction.  A main factor that prevent even a qualified engineer from estimating the 
expected settlement of a foundation on soft ground is the high cost involved with such 
design due to expensive soil tests required and extreme difficulty associated with 
sampling of soft soils. 
 
If already available test results could be used to estimate the required parameters with a 
reasonable confidence using index properties of soft soils, the design procedure could be 
made more attractive.  With the above task in mind, a relational database is designed to 
store soil lab test results.  The developed database is used to investigate the empirical 
correlations for compression index which is an important soil compressibility parameter 
used to estimate 1-D consolidation settlement of soft layers. Laboratory estimation of 
compression index requires undisturbed sampling and time consuming oedometer test. 
There are large number of empirical correlations available to estimate compression 
index from soil index properties.   It is attempted here to investigate the applicability of 
these correlations for Sri Lankan organic and inorganic soft soils.  After analysis of the 
test results available at present, it was evident that the most of the empirical correlations 
are valid for Sri Lankan soils but in most cases with different constants and constants  of 
proportionality.  A case study carried out has demonstrated the practical applicability of 
this method already. 
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Prediction of ultimate one dimensional settlement of peaty soils 
 
Peaty soils pose serious foundation problems because of their high compressibility and 
poor strength.  It is very important to predict the 1-d settlement of the soft layer under a 
given loading condition for design of foundations on organic soft grounds with or 
without ground improvement.  Most of the methods available to predict 1-D 
consolidation settlement of a soft organic soil layer take only primary consolidation 
settlement in to account.  Moreover, those methods require soil parameters obtained 
from tests done on undisturbed soil samples.  This paper attempts to use a novel method 
to predict the ultimate 1-D settlement of Sri Lankan peaty soils with reasonable accuracy 
using their basic soil properties such as organic content, therefore eliminating the need 
for costly sampling techniques and testing procedures. 
 
The ultimate laboratory settlement of peaty soils agrees reasonably well with the Gibson 
and Lo 1961) long term solution for Merchant and Taylor’s consolidation theory which 
requires two soil parameters, a and b.  Based on Gibson and Lo theological model, 
Gunaratne et al.  (1998) developed analytical expressions for parameters a and b in terms 
of organic content and consolidation pressure for Florida organic soils.  Florida organic 
soils are characterized by very high organic content and void ration.  After analyzing the 



consolidation test results of some Sri Lankan organic soil samples it was observed that 
the test results agree well with the Gibson and Lo model.  Based on these results,  
authors found a good correlation between the organic content and the void ratio for Sri 
Lankan peaty soils and modified the analytical expression suggested by Gunaratne et 
al.(1998) to suit the Sir Lankan peaty soils.  Furthermore, the authors compared the 
variation of parameters a and b with the applied stress levels and found that the 
experientially estimated parameters are close to modified theoretical predictions 
suggested by Gunaratne et.at. (1998). 
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Cost effective reinforced concrete slabs and rafters for houses 
 
A cost evaluation mainly focused on cost savings of new pre-cast concrete slabs and 
concrete pre-cast rafters are presented.  Pre-cast concrete joists and planks, pre-cast 
concrete inverted T shape beams and hollow block are potential feasible new slab 
systems.  These new methods can save the construction cost in the range of 25% to 35% 
compared  to slabs in practice and 15% to 25% compared to optimum reinforced 
concrete slabs.  Pre-cast concrete joist and planks and pre-cast concrete inverted T shape 
beams and hollow block slabs.  Pre-cast concrete joist and planks and pre-cast concrete 
inverted T shape beams and hollow block slabs are the best two types of slabs in houses 
considering the cost savings and technical feasibility. Cost effective reinforced  concrete 
rafters can be manufactured using simple reinforcement arrangements and can save the 
cost 7% to 28% by direct substitution for timber rafters.  There is further reduction in the 
requirement of structural timber such as intermediate beams and main beams with 
reinforced concrete rafters.  Therefore when the total structural timber requirement  is 
considered reinforced concrete rafters could save 35% to 63% of the total cost of timber 
of the roof. 
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Use of off shore sand, crushed rock sand and dune sand as an alternative to river sand 
 
Several environmental problems have arisen from extensive mining of river sand.  A 
research project was therefore initiated to examine the suitability of off shore sand 
crushed rock sand and dune sand as an alternative to river sand. 
 
Above materials were tested for their suitability for application as  building sand for 
(mortars, plasters and renderings ) and as fine aggregate in concrete mixes.  The 
materials were tested for compliance with the relevant standards.  The performance in 
different applications were examined in comparison to that of river sand. 
 
In a similar study done by the University of Moratuwa it was reported that- 
(a) Concrete with dune sand gave the highest strength as well as the workability. 
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