TO0000I4y2g

Final Year Project
Advanced Olploma in Civil Engineering
Schooi of Engineering
MARA institute of Technology
Shah Alam, Selangdr

COMBINED ONE DIMENSIONAL INFILTRATION
AND SLOPE STABILITY MODELLING

: ' L& .1 e tgn P buacl
Babagian Doriel a2 o ' : .

Prepared by:

CHE ADANAN BIN TAIB
91612554
MAY 1964




ACKNOWLEDGEMENT

This is my sincere appreciation to those who have made
this report available, which I feel without their assistance, I won't
be able to produce so nicely on time.

My grateful thanks to my family and friends who are always
around to give me courage and support.

Very special thanks to my project advisors, En. Subaimi Abdul
Talib and En. Abdul Rahman Mabamood for their willingness to
guide and assist me to make this report possible.

I'm also indebted to all laboratory staffs, who have rendered
me their help without any prejudice.

Special thanks to Sam, Nyork, Ella, Lee and Bad for their
uaderstanding.

Last but not least, thank you very much to all my lecturers
and college mates who have always givem me their time and shared
with me their experience which I will never forget.

So... it shall be written
so... it shall be done.....

Once again, THANK YOU.

Che Adanan bin Taib,
May 1994.



Chapter 1:
R
1.2
1.3
1.4
1.5
1.8
1.7
1.8
1.9

Chapter 2:
2.1
2.2

Chapter 3:
3.1
3.2
3.3
3.4
3.5

Chapter 4;
4.1
4.2
4.3
4.4
4.5

TABLE OF CONTENTS

Acknowledgements
Tabie of contents
List of tables

List of figures

List of symbois
Synopsis

THE PROBLEM AND ITS SETTING
Intrédudtlon

General Stafement of the Problem
Statement of the Hypotheses

The Delimitions

The Limitlons

Objective of the Study

Scope of work

The Definitions of Terms
Assumptions

A REVIEW OF THE RELATED LITERATURE
Overview
Summary of the State of the Art

HYDROLOGY OF UNSATURATED SOIL
Overview

Infittratton

Negative Pore Pressure

Soll Water Deficit

Soil Suction as Quantitative Variabie {(Energy Concept)

LABORATORY WORK AND FIELD MONITORING

introduction

Sail moisutre chamcteristic
Permeability characteristic
Monitoring tensiometer
Utilising existing data

vii
vii

N OO g g g W N -

12
12
13
13
14

18
20
20
21
22



Synopsis

Remarkable progress has been made in the study of landslides.
However, there were much more to be done with the case of
saturated soll. This thesis will discuss the failure of unsaturated ébi_l
slope with the influencé of rainfall infitration. Since most the slope
failure occur during rmainfall, K.L. - Karak'Highway slopes have been
selected as the 'subject’ of study. Nine samples from nine different
slopes were taken to the tz_aboratory for research purpose. An
attempt has been made to recognize the causes of failure, A slope in
ITM was aiso incorporated in this study with the required data which
have been obtained by previous student. Since the rainfall infiltration
is of ut-most concern, a combined infiltration and slope stability
model was devéloped. Using the model, the stability of study
slopes were predicted at the longest duration of rainfall allowed
by DID design manual (72 hours). Such model could be a useful

tool in the prediction of stability of unsaturated soll slope.
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1.1

Chapter 1
THE PROBLEM AND ITS SETTING

introduction

Remarkable progress has been made in the study of landsildes both
scientifically and technologically. However, disasters caused by
landslides stili occur extensively and caused major problems. . New
problems re—occur even after the old ones have been sclved. Such
being the case, there s no clear prospect yet of solving every

landslide problem,

The problems of analysis and determination of soil stability are

generaily addressed and sofved in term of: -
a. determination and establishment of the pertinent soll propetties,

b. formulation of a physical - model which accurately describes
the interaction of the various physical components providing

stabillty of the soil mass—-—or potential Instability, and

G, development of the associated analytical technique to
represent the physical model for computational purposes

leading to usage in terms of prediction or design.

Siope stabilty analyses have become a common analytical tool to
assess the factor of safety of natural and man-made sicpes.
Saturated shear strength parameters are generaily used in such an
analysis. The poartion of the soil above the groundwater table where
the pore—water pressures are negative is usually ignored, This is a
reasonable assumption for many situations where the major portion
of the slip surface is below the groundwater table. However, for
situations where the groundwater table is deep or where the concern
is over the posibility of a shallow failure surface, there is need to

understand how to perform a siope stability analysis where the soil
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