
that due to Vanicek (1971) denoted as LSSA-UNB and that due to Lomb (1976) denoted 
as LSSA-NR. 
 
Significant tidal periods, such as M2, S2, N2, L2, K1, K2 ,Mf, MSf, Mm,SSa, Sa,So, hidden  
in the Saint John Records, were identified.  The analysis provided magnitudes for the 
most prominent constituents.  These two results and the equilibrium periods (i.e 
Doodson’s figures) were compared in detail. 
 
Also, It was notice that both programs showed accurate results for high frequencies, and 
for low frequencies, the Lomb algorithm performed well; hence, finally it was concluded 
that most reliable algorithm is LSSA-UNB. However LSSA-NR is somewhat more 
efficient. 
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An optimized hybrid energy system with emphasis on renewable energy 
 
Renewable energy sources are becoming of increasing importance, because of their 
renewability and environmental friendliness.  One major draw back they face however 
is due to their high loss of load probabilities (LOLP).  One way round this problem of 
unreliable supply is to combine several energy sources to form a cluster for energy 
delivery.  Such a Hybrid system, with storage when excess energy is available, will 
result in a low LOLP and hence a high reliability of power delivery. 
 
In this study we have designed an optimizing algorithm for minimizing the resource 
costs for a given energy demand.  By resource costs we mean, the total cost from capital, 
operational, environmental and non renewability considerations.  The resource 
constraints for this optimization problem, come from a GIS based renewable energy map 
of Wind, Solar and Hydro.  The optimization problem at any given moment is solved by 
a search algorithm, while the time dependence (future resource availability ) is taken 
into account, by a quadratic term (K-factor) we have introduced to the Energy Cost 
function.  The cost of present energy use is made proportional to the inverse square of 
estimated future availability.  The costs of non-renewability have been introduced, by 
accounting for the opportunity loss resulting from the unavailability of the used 
quantum of energy at any future date. 
 
The Algorithm with linkage to a renewable energy source GIS map has been 
computerized and several times simulations performed.  This work is not only of 
significance to Sri Lanka, which has a mixed abundance of renewable energy sources; 
but also to the optimum utilization of these sources worldwide. 
  
 
C213 
 
Investigation of empirical correlations for compression index for Sri Lankan organic 
and inorganic soft soils using a relational database 



 
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. 
 
C214 
 
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 
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