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ABSTRACT

Malaysia is siu;ated at the equator line w~erf! the tropical climate existi!lg the tropical residual soils and received
average rainfal' between /778 /1//11 to 3659 m'/'II. Soil erosion and slope instability have lately become very serious
problem in the tropical region. Therefore,)nany researches from the various government and the private agencies
had been studied regarding the soil erosiO~ issues. Meanwhile, the objectives of the study are to determine the soil
engineering composition of tropical residual soils at central and southern Peninsular Malaysia, There are /0
undisturbed samples taken at shallow depth « 0.5 m) al1l:! .all tests had been conducted at the Geotechnical
Laborator)!, Fa,culti Kejuruteraan Awall1 dan Alam Sekitar (FKAAS), Kolej Universiti Teknologi Tun Hussein Onn.
The soil particles porn tested samples show~. 15 % to /2.77 % 0/clay. 50.81 % to 88.3 % ofsilt, and O. /5 % to 44.9
% of sand. The natural moisture content, w;' is in the range o[ /3 % to 38 % The specific gravity, Gs, values are
found to be in t,~e range berween 2.3 and 2.89. Plastic limit, wI" is in the range of /8 % and 37.47 % While liquid
limit. W/~ values in between 33.6 % and 50 % and the plasticity index, II', is in range of I / % to 23.9 % The results
show that the w values are infhienced by the percentage of clay. High percentage of moisture content values can
restore more weier than soil which has lower percent ofclay. While lower percent ofclay can generate lower values
of II" The get/e.-ated correlations will become a reference to the geotechnical design and adding information on
potential future in the study area. 7'llis indication can assist engineers lO the beller understanding of the soil
engineering compositions and also can predict the possible properties of destruction and loss of life that could be

encountered.

Keywords: soil engineering, residual soil, index properties

Introduction   

Residual soils are formed from wearhering process of rocks. In Malaysia, specifically, climate CQnditions, high
temperature and extreme distribution of rainfall expedite the formation of residual soils via chemical and physical
weathering.

Regarding ,)f the research which has been done by Mohd Fairus (2003), where he stated that the weather in

Malaysia is a topical climate. It is because Malaysia is a humid tropical climate that prevail in Malaysia which
characterized by high temperatures and heavy rainfall. Malaysia is situated at the equator line where it have tropical
climate existing the tropical residual soils where it receives average rainfall between J778 mm to 3659 mrn. Due to
heavy rainfall ard high temperature whole year, the main rock in its surface become cracking from year on and the
weathering have inspired it to become tropical residual soils. Figure I shows the disrribution of tropical residual soils
in Malaysia.
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Fig. I: Distribution of Tropical Residual Soils in Malaysia (Ting and Ooi, 1976)

Background and Literature Review

The scope of study had been identifying. Only granite residual soils were focused due to this study. The undisturbed
samples had been taken in a few locations in Central and Southern Peninsular Malaysia using the core cutter. The
unjisturbed samples were taken at shallow depth « 0.5 m) and safely transfer from location to Kolej Universiti
Teknologi Tun Hussein ann in carefully condition (by wrapping and less vibration). All the index tests had been
conducted at the Geotechnical Laboratory, Fakulti Kejuruteraan Awam dan Alam Sekitar (FKAAS), Kolej Universiti
Teknologi Tun Hussein ann according to Head (1986).

In geotechnical engineering, the index properties testing which included the plastic limit, wp liquid limit, WL,

moisture content, w, specific gravity, Gs, and particle size distribution. wp define the low water content at which the soil
exhibits plastic behavior. While WL is the upper boundary of the plastic behavior and at this w the soil behaves as a
viscous liquid, nows Linder its own weight and will not hold a specific shape. Table 1.0 shows the past researchers
result of particle size distribution. One of the behaviors of the tropical residual soils is affected by drying. Index
properties of tropical residual soils may change drastically even by partial drying. It could be due to alteration of the
cl.:iy minerals on partial dehydration or due to form larger particles which remain bonded together even on re-wetting.
Table 2.0 and Table 3.0 shows the past researchers result of index properties.
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Table I: Particle Size Distribution from Past Researchers

Pal·ent \1ate- Clay Silt Sand
Location Researchers

rial
(°lc.) (%) (%)

Granite 52 4 5 Malaysia Pushparajah et al. (1977)

Granite 28 17 48 Malaysia Ting et al. (J 982)

Granite 42 23 35 Malaysia Taha et al. (1999)

Table 2: Index Properties from Past Researchers

Moisture
Liquid Plasticity

Clay Silt Sand
Content Limit IndexLocation Researchers

(%) (%) ('Yo) (%)
('Yo) (%)

Jalan Gurney
10 - 48 25 - 90 J 8 - 38 - 75 - 90 10 - 20 Komoo ( 1989 )

Kuala LUmpUI

Senawang

Negeri SemCi- 8 - 43 37 - 95 II - 41 3 -- 31 27 -68 21 - 57 Ting el al. (1990)
Ian

Gopeng
43 - 52 - - - - - Singh et at. (1990)

Perak

Kuala
10 - 20 - 10- 20 < 20 <40 - Wong et al. (1996)

Lumpur
-

-: nil/no researehers been conducted
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Table 3: Index Properties from Past Researchers

Location Moishlre Liquid Plasticity Clay Silt Sand Specific Research-

Limit Index ers
Content .. ....•.. (%) (%) (%) Gravity

(%) (%) (%)

;g. Besi 20 - 30 - - 29 - 59 - 38 - 64 262 - 264 Ting el at.

:uala Lumpur
(1972)

·:cderal High- 24- 31 33 - 50 12 - 16 35 - 53 28 - 40 9 - 25 2.64 - 2.72 Chan el al.

vay Kuala (1972)
._umpur

':arak High- 15 - 25 20 - 60 4 - 20 < 15 < 20 < 60 - Komoo

vay Selangor ( 1985 )
-

Petaling Jaya - - - 40- 50 25 - 40 < 20 - Komoo

~;elangor ( 1989 )
..

Cheras Selan- 12 - 99 27 -78 - 20- 40 30- 60 < 25 - Komoo

1:;01' ( 1989 )
-

Ilukit Lanjan 10 - 30 20 - 55 5 - 30 < 20 15 - 20 40 26-2.7 Singh el at.

Kuala Lumpur ( 1993)

-
-: nil/no researchers been conducted

Methodology

The methodology has been identified and organizes to ensure that the process of the study will run smooth until
achieving its objectives and finally having a good result. There are few important stages which need to be carried out

to determine the residual soil's behavior. The first stage is to prepare soil sample. After that laboratory tests for those

soil samples will be carried out. After completed all tests, the results, data and graph will be analysis.

Most of the samples were taken along Serernban - AyeI' Keroh highway, while other samples each at Ampang
and AyeI' Hitam. The tests include sieving test, moisture content, atterberg limit and specific gravity. Basically, the
study about tropical residual soils on granite based must first be well understand and well organized so that it can fix
with time, laboratory apparatus and the locations to achieve its objectives. Standard device lIsed for the tests based on
B:~· 1377: Part 2: 1990. All tests were held at Geotechnical Laboratory, Fakulti Kejuruteraan Awam dan Alam Sekitar
(FI(AAS), Kolej Universiti Teknologi TUI1 Hussein Onl1. Figure 2.0 show the flow chart of methodology used to
achieve the objectives.
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Research Methodology

+Literature Revi.ew (Library.KUiTTHO).+   
Site Visiting

+    aration of Sample

                              ._._._._._._._._.~._._._._                        .-.-

Lab test (Geotechnical and Environmetal Laboratory KUiTTHO)

+ .Index PropertIes

+r
Sievc analysis Particle Size Dislrbution Specific gravity Moisture content

PSM I

PSM 2

~
Atterberg limit

+Collecting the data

+Analysis of data

+Applied all the data into the equation

Classification tata in erosion features

+Determine the suitable technique of slope improvement

Conclusion atd Recommendation

Fig. 2: Flow Chart of Methodology

Result and Di!iCUssion

The results of particle size test are shown in Table 4.0 and Figure 3.0. According to the results obtained, these
samples consists a high percentage of fine particles; silt and sand. The soil particle contains about, clay ranges 3.15
% - 12.77 % and silt ranges 50.81 % - 88.3 % and sand ranges 0.15 % - 44.9. %, respectively. Study made by the
Ting, et at. (1991) showed almost same range from the results where 3 % - 31 % of clay, 27 % - 68 % of silt and 21
% - 57 % of sand. Result by Komoo (1989) also had almost same results but the percentage of sand is higher than
Ting, et al. (1990). Based from this study, it can be concluded that these samples can be defined as sandy silt. Table
5.0 shows all the laboratory test result

Percentage ·Jf clay have made huge influenced to moisture content. High percentage of moisture content values
can restore 1110rc water than soil which has lower percent of clay. More percentage of clay exist in the soil will
increase th percentage of moisture content. Figure 4.0 shows the correlation between moisture content and clay.
When the soil pal1icle became smaller, the surface of soil particle will increase respectively. This will enhance the
percentage of the liquid limit as the moisture content also increase. Meanwhile, the specificgravity value decrease
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due to the increasing of clay. Plasticity index also increase due to the increasing of clay. Low percentage of clay will
result low percent of plasticity index. Figure 5.0 shows the correlation between plasticity index and clay. Most of the
sarnples can be categorized as clays of low and medium plasticity. To determine the classification soil, the method
Bnlish Soil System (BS 5930.1981) is used. The upper limit and the lower limit given gave the range of the
correlation published and shown in Table 6.0. All the correlations were referring to Table 5.0 which showed all the
results obtained from the laboratory tests.

Table 4.0: Distribution of Soil Particle

Location % Sand % Silt 'Yo Clay

Hulu Klang 3275 6273 452

Ampang 2.1 88.37 817

km 254.1 8.5 85.51 5.98

km 25Q.4 8.01 83.22 8.77

km 247.9 022 87.01 12.77

km 2443 44.9 50.81 429

km 243.5 o 15 8851 11.34

km 2313 18.96 7.89 3.15

km 222.7 5.56 88.3 614

AyeI' Hitam 7.49 85.18 7.33

Table 5.0: Laboratory Test Results

Index AyeI' Hulu km km km km
Unit Ampang km 254.1 km 243.5 km 231.3

I'roperties Hitam Klang 244.30 247.9 25G.4 222.7

10isture
% 24.00 13.00 13.00 13.00 23.00 28.00 15.00 3800 17.00 9.70

ontent, W

and,S % 749 32.75 2.\0 44.90 85 015 1896 022 8.01 5.56

ii1t,M % 85.18 62.73 88.37 50.81 85.51 88.51 77.89 8701 83.22 8830

~'Iay, (' % 7.33 4.52 8.17 4.29 5.98 1134 3.15 12.77 8.77 6.14

ipecific
nil 2.54 2.56 2.51 245 2.30 245 254 247 2.89 243

.iravity, Gs

J I a s tic

..imit, wp
% 24.11 20AO 22.64 1845 37.47 22.04 1800 23.82 19.94 27.47

..

!.. i qui d
% 4250 35.00 33.60 3600 50.00 39.00 3660 47.70 40.60 4580

.imit,wL
..

"Iasticity
% 1840 14.60 11.00 1760 12.50 17.00 18.60 2390 20.70 18.30

Index, Ii>

1\
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Table 6.0: Correlation Summary

No. Correlation Upper limit Lower limit
-

I Moisture content, w, & clay, % L % w= 0.3527(%L) + 38845 % w=0.422(%L) - 6.936

2 Specific gravity, Gs, & clay, % L Gs = 10(%L) - 15 Gs = 6.7308(%L) - 12.711
-

3 Liquid limit, WL, & clay, % L % WL = 0.436(%L) - 61781 % WL = 2.8947(%L) - 128.98

4 Jndeks plastik, Jp, & clay, % L % Ip= 0.5243(%L) + 2.7024 % Ip= 0.9821 (%L)- 14.373
f-- f-. -

5
Indeks plastik, Ip, & moisture con-

% Ip= O.76(%w) - 4.98
tent, 0/0, W

% lp = 0.3288(%w) + 15.111
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Fig. 3: Distribution of Soil Pmticle
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Fig. 5: Correlations between Plasticity Index and Clay

Conclusion

The results show that the moisture content values are influenced by the percentage of clay. High percentage of
moisture content values can restore more water than soil which has lower percent of clay. While lower percent of
cla~1 can generate lower valucs of plasticity index. The generated correlations will become a reference to the
geotechnical design and adding information on potential future in the study area. This indication can assist engineers
to the better understanding of the soil engineering compositions and also can predict the possible properties of
de:;truction and loss of life that could be encountered.
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