EVALUATION OF CORRELATIONS BETWEEN SPT N
AND UNDRAINED SHEAR STRENGTH FOR FINE
GRAINED SOILS OF SRI LANKAN GEOLOGICAL

CONDITIONS

Kariyawasam Kankanamge Widuruwan Premathilaka

(168975K)

Degree of Master of Engineering

Department of Civil Engineering

University of Moratuwa

Sri Lanka

May 2021



This page is intentionally left blank



EVALUATION OF CORRELATIONS BETWEEN SPT N
AND UNDRAINED SHEAR STRENGTH FOR FINE
GRAINED SOILS OF SRI LANKAN GEOLOGICAL

CONDITIONS

Kariyawasam Kankanamge Widuruwan Premathilaka

(168975K)

Thesis submitted in partial fulfillment of the requirements for the degree Master

of Engineering in Foundation Engineering and Earth Retaining Systems

Department of Civil Engineering

University of Moratuwa

Sri Lanka

May 2021



Statement of Authentication

| declare that this is my own work and this thesis does not incorporate without
acknowledgement any material previously submitted for a Degree or Diploma in any
other University or institute of higher learning and to the best of my knowledge and
belief it does not contain any material previously published or written by another

person except where the acknowledgement is made in the text.

Also, | hereby grant to University of Moratuwa the non-exclusive right to reproduce
and distribute my thesis/dissertation, in whole or in part in print, electronic or other
medium. | retain the right to use this content in whole or part in future works (such as

articles or books).
Name of the candidate: K.K.W. Premathilaka

Signature of the candidate: Date:

The above candidate has carried out research for the Master thesis under my
supervision.

Signature of the supervisor: Date:

Prof. H. S. Thilakasiri

B.Sc. Eng (Civil), MSc (Lond), DIC, PhD (USA), C.Eng, FIE (SL)
Dean, Faculty of Engineering,

Sri Lanka Institute of Information Technology, Sri Lanka.

Signature of the supervisor: Date:

Dr.L.I.N. De Silva

B.Sc. Eng (Moratuwa), M.Eng (Tokyo), Ph.D. (Tokyo)
Senior Lecturer, Department of Civil Engineering,
University of Moratuwa



Abstract

Undrained shear strength is one of the essential parameters in most of the applications of
geotechnical engineering. Unconsolidated undrained (UU) triaxial test is the most commonly
practiced method of determining the undrained shear strength which takes a considerable time
and effort to produce its results, since the sampling stage. Such correlations seldom exist
pertinent to Sri Lankan soils. Hence, it is important to have reliable correlations between easily
executable, commonly used test results and undrained shear strength of Sri Lankan soils to
easily and promptly predict the soil structure interaction phenomenon, especially in local
geotechnical engineering applications.

Thus, in this study, an attempt has been made to correlate the standard penetration test (SPT)
with experimentally determined unconsolidated undrained triaxial test parameters, and the
undrained shear strength estimated from the field vane shear test data. This analysis consists
of three main stages, namely analysis of the available correlations, analysis of the available
data set based on the soil and sampling properties to develop a correlation and the analysis on
a set of reliable data with a defined deviation factor.

A correlation between SPT Ngoand undrained shear strength has been proposed for Sri Lankan
silty soils. Further, possible analysis methods for developing correlations for other different
soil types have also been addressed. In addition, existing drawbacks and difficulties associated
with developing such correlations related to Sri Lankan context are also described.

Key words: Undrained Shear Strength, Standard Penetration Test, Fine grained Soils,
Correlations, Sri Lanka
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