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ABSTRACT

This study is an investigation into the effect of
el apsed tinme after m xing on the properties of nodified
|aterite. The nodifiers used are portland cenent and hydrated
i me.

The laterite was nodified with 1, 2 and 3 percent of
portland cenent and hydrated |line. The elapsed tine used for
this study ranges fromO to 3hours, with tests conducted at
1.0 hour intervals.

Details of test nethods and evaluation criteria are
gi ven.

Prelimnary result presented show that the laterite is
classified as an A-6 soil, whose properties are such that
they are not economcally stabilizable or usable in their
natural state for pavenent worKks.

Detail result presented show that with increased in
el apsed tinme after m xing, optinmmnoisture content, maxi mum
dry density, liquid limt, plasticity index, cohesion and
angle of internal friction decreased while the grain size and
plastic Iimt increased.

Based on the grain-size and plasticity criteria of the
H ghway Research Board (HRB) limts for soils that can be
stabilized with portland cenment, and the MIlard and OReilly
free-flow criteria , the soil can be nodified with 2% |ine

and 3% cenent.
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Al so, considering the effect of elapsed tinme after m xi ng on
the nodified laterite, acceptable nodification is achieved at
2.0 hours for 1% linme and cenment using the H ghway Research

Board criteria and 1.0 hour for 1% Ilinme and 3.0 hours for 1%

cenent using the MIllard and OReilly criteria.



ix

TABLE OF CONTENTS

TITLE
DECLARATION
CERTIFICATION
DEDICATION
ACKNOWLEDGEMENTS
ABSTRACT

TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

INTRODUCTION

1.1 Statement of Problem
1.2 Objectives

1.3 Scope

1.4 Evaluation criteria
LITERATURE REVIEW

2.1 Laterite

2.2 Soil modification

2.3 Mechanism of reaction

EXPERIMENTATION AND RESULTS

Location of sample and Geology of study area

PAGE

a3
iii

iv

vii
ix
xi

xii

12

12



3.1.1% Ferruginous tropical soils.

Properties of the laterite soil sample

3:2:31 Classification and Preliminary tests.

3.2.2 X-ray diffraction and Differential

thermal analysis
Effect of Elapsed time after mixing

on medified laterite

3% Grain size Analysis

3:3.2 Compaction Characteristics
3.3.3 Plasticity Characteristics
3.3.4 Shear Strength Characteristics

ANALYSIS AND DISCUSSION

Preliminary Tests

4.1.1 Identification of soil

4.1.2 Clay Mineralogy

Effect of Elapsed time after mixing on

modified laterite

$.2,1 Grain size distribution
4.2.2 Compaction Characteristics
4.2.3 Plasticity Characteristics
4.2.4 Shear strength Characteristics
5.0 CONCLUSION

REFERENCES .

12

14

15

18

19
19
.
22
24
24
24
25
25

25
38
43
48
56
60



Table 3.1

i

LIST OF TABLES

Properties of soil before modification

Effect of Elapsed time after mixing on
the maximum dry density (MDD) and Optimum
moisture content (OMC) for Soil-cement

Effect of Elapsed time after mixing on
the maximum dry density (MDD) and Optimum
moisture content (OMC) for Soil-lime

Effect of Elapsed time after mixing on
Liquid limit (LL) and Plastic Limit (PL)
for soil-cement

Effect of Elapsed time after mixing on
Liquid limit (LL) and Plastic Limit (PL)
for soil-lime

Effect of Elapsed time after mixing on
the cohesion (c) and angle of internal
friction (¢) for soil-cement

Effect of Elapsed time after mixing on
the cohension (c) and angle of internal
friction (¢) for soil-lime

Summary of effect of Elapsed time after
mixing on grain size and plasticity
characteristics for soil-cement.

Summary of effect of Elapsed time after
mixing on grain size and plasticity
characteristics for soil-lime.

PAGE

L5

20

20

21

22

23

23

54

55



