
GEOSTATISTICAL ANALYSIS OF SPATIAL 
VARIABILITY OF A CLAY DEPOSIT

INSTITUT PENGURUSAN PENYELIDIKAN 
UNIVERSITI TEKNOLOGI MARA 
40450 SHAH ALAM, SELANGOR 

MALAYSIA

BY:

LIM JIT KHENG 
NG SET FOONG

MUHAMMAD KHUSAIRI OSMAN

JUNE 2009



ACKNOWLEDGEMENTS

I wish to extend my sincere thanks to the following people who played an 

important role in completing my research report:

Prof. Madya Mohd Zaki bin Abdullah

(Pengarah Kampus, UiTM Palau Pinang)

Prof. Madya Ir. Hj. Damanhuri Jamalludin

(Timbalan Pengarah Kampus -Penyelidikan & Jaringan Industri, 

UiTM Pulau Pinang)

Dr. Nor Aziyah binti Bakhari

(Koordinator Unit Pengurusan Penyelidikan,

UiTM Pulau Pinang)



TABLE OF CONTENTS

CONTENTS PAGE

Acknowledgements i

Table of Contents ii

List of Table iv

List of Figures v

Abstract vii

CHAPTER 1: INTRODUCTION

1.1 Research Background 1

1.2 Problem Statement 1

1.3 Objectives of Research 2

1.4 Scope of Work 3

1.5 Significance of Research 4

1.6 Layout of Report 4

CHAPTER 2: LITERATURE REVIEW

2.1 Introduction 5

2.2 Overview on the Application of Statistics 5

2.3 Intraclass Correlation Coefficient 6

2.4 Bartlett Test 8

ii



2.5 Window Width 9

2.6 Autocorrelation Analysis 11

CHAPTER 3: RESEARCH METHODOLOGY

3.1 Introduction 13

3.2 Data Collection 13

3.3 Data Analyses 15

3.4 Results Interpretation 18

3.5 Proposed Improvement 18

CHAPTER 4: RESULTS AND DISCUSSION

4.1 Introduction 20

4.2 Identification of Layer Boundaries 20

4.3 Comments on Existing Approaches 40

4.4 New Approximate Window Width Estimator 42

CHAPTER 5: CONCLUSIONS

5.1 Introduction 49

5.2 Conclusions 49

5.3 Recommendations for Future Research 52

REFERENCES 53



ABSTRACT

The identification of layer boundaries and demarcating the soil profile into 

homogeneous layers are often much more complicated than one expected when 

dealing with highly variable complex natural material. The quantitative approaches 

reported in geotechnical literatures are limited, varies and mostly restricted to case or 

project specific basis. In this study, the performance of two statistical methods, 

namely intraclass correlation coefficient (RI) and Bartlett test statistic in conjunction 

with various suggested window widths are investigated using three fairly different 

CPT soundings obtained from the database at National Geotechnical Experimental 

Sites. RI appears to be a more powerful, robust and persistent tool and the 

corresponding suitable window width was proven as a function of average distance 

between boundaries which could be determined from autocorrelation analysis. 

Autocorrelation analysis is relatively complex and time-consuming, thus a simple 

approximate method is proposed to estimate the suitable window width using the 

concept of average distance between ‘mean-crossings’. The approach was exploited 

and substantiated as a simple, quick and accurate estimator in making the first 

approximation on suitable window width for boundaries identification exercise.
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