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ABSTRACT 

 

 

 

 

 Moisture content is one of the most crucial factors influencing soil and rock 

strength. This paper deals with the effect of moisture content on strength of older 

alluvium under dry, wet and saturated conditions. Older alluvium is semi cemented 

eroded deposited and reshaped by water to make non-marine setting.  Specimens 

were tested in for shear strength, hardness and point load index.  According to these 

results, the petrophysical properties of older alluvium decrease with increasing 

moisture.  The strength was extremely reduced after the moisture content increased 

over the range of natural moisture content i.e. at saturated condition.  For soil 

mechanics and soil engineering projects the shear strength, friction angle and 

cohesion assess at dry condition in order to give classification for soil strength.  

While the design parameters (shear strength, friction angle and cohesion) were taken 

at weak condition i.e. saturated and wet condition.  However the difficulties and non 

reliable preparing regular samples at laboratory, most of samples destroyed during 

the sample preparation.  Point load apparatus and Schmidt (rebound) hammer test did 

not able to record any reading during test the samples for both wet and dry condition. 

Older alluvium shows equilibrium between distribution of the clay/silt and gravel 

with percent finer approximately 38% and 38.5% respectively, and lower presence of 

sand with percent finer approximately 23.4%.  The range of natural moisture content 

was within range of 17.98 to 19.65%.  The results revealed that moisture content 

have great influence in the reduction of the shear strength τ, friction angle Ø and 

cohesion c.  When the moisture content on older alluvium deposits increased the 

shear strength reduced to 22.3%  and to 75.3% at wet and saturated condition 

respectively (the shear strength equal to 57.4kPa and 18.3kPa for wet and saturated 

condition respectively) in comparison to the magnitude of shear strength at dry 

condition (shear strength at dry condition equal to 74.1kPa).  The same as for friction 

angle, when the moisture content increased the friction angle reduced to 18.6% and 

66.9% at wet condition and saturated condition respectively (friction angle equal to 

55.19
o
 and 22.45

o 
for wet and saturated condition respectively) in comparison to the 

magnitude at dry condition (at dry condition friction angle equal to 67.83
o
). 

Otherwise the effective of increase the moisture content at cohesion is different i. e. 

the magnitude of cohesion at dry condition was equal to 21.044 kPa.  At wet 

condition the cohesion increased to 12.7% (cohesion equal to 23.71kPa) in 

comparison to the magnitude at dry condition.  At saturated condition the cohesion 

value will decreased to 54.6% (cohesion equal to 9.54 kPa) in comparison to the 

magnitude at dry condition. 
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ABSTRAK 

 

 

 

 

 Kandungan lembapan ialah salah satu faktor penting yang mempengaruhi 

kekuatan tanah dan batu. Kajian ini dibuat bagi mengkaji kesan kandungan lembapan 

terhadap kekuatan Alluvium tua dalam keadaan kering, basah dan tepu. Alluvium tua 

ialah separa tersimen. Spesimen diuji untuk kekuatan ricih, ketahanan dan indeks 

beban titik. Keputusan uji kaji menunjukkan sifat petrofizikal alluvium yang 

berkurangan apabila kelembapan meningkat. Kekuatannya menurun dengan 

mendadak selepas kandungan lembapan meningkat melebihi daripada kadar yang 

sepatutnya, sebagai contoh ketika dalam keadaan tepu. Kebiasaannya, rekabentuk 

mekanik tanah dan kejuruteraan tanah, kekuatan ricih, sudut geseran dan kejelikitan 

dibuat ketika keadaan kering dengan tujuan untuk mengklasifikasikan kekuatan 

tanah. Walaubagaimanapun, parameter reka bentuk (kekuatan ricih, sudut geseran 

dan kejelikitan) sangat terubah ketika keadaan tepu dan basah. Kesukaran dan cara 

pengambilan sampel yang tidak betul menyebabkan kebanyakan sampel musnah. 

Alat Beban Tumpu dan Ujian Hentakan Schmidt tidak dapat mencatatkan sebarang 

bacaan ketika uji kaji sampel dilakukan dalam keadaan basah dan kering. Alluvium 

tua menunjukkan persamaan di antara agihan untuk tanah liat dan batu kerikil, 

peratus halus di antara 38% dan 38.5%, manakala untuk pasir, peratus lulus ialah 

23.4%.  Kebiasaannya, bacaan untuk kandungan lembapan yang asal ialah di antara 

17.98% ke 19.65%. Keputusan menunjukkan kandungan lembapan memberi kesan 

kepada pengurangan kekuatan ricih τ, sudut geseran Ø dan kejelikitan c. Apabila 

kandungan lembapan untuk mendapan alluvium tua ditingkatkan, kekuatan ricih 

berkurangan kepada 22.3% dan 75.3% dalam keadaan basah dan tepu (kekuatan ricih 

bersamaan dengan 57.4kPa dan 18.3kPa untuk keadaan basah dan tepu) dengan 

membandingkan dengan kekuatan ricih dalam keadaan kering (kekuatan ricih ketika 

kering bersamaan dengan 74.1kPa). Begitu juga dengan sudut geseran, apabila 

kandungan lembapan meningkat, sudut geseran juga berkurangan kepada 18.6% dan 

66.9% dalam keadaan basah dan tepu) dengan membandingkan dengan magnitud 

dalam keadaan kering (sudut geseran bersamaan dengan 67.83% dalam keadaan 

kering). Walaubagaimanapun, kandungan lembapan efektif dalam keadaan jelekit 

adalah berbeza. Sebagai contoh, magnitud kejelikitan dalam keadaan kering adalah 

bersamaan dengan 21.044kPa. Dalam keadaan basah, kejelikitan telah meningkat 

kepada 12.7% (kejelikitan bersamaan dengan 23.71kPa) dengan membandingkan 

magnitud dalam keadaan kering. Dalam keadan tepu, nilai kejelikitan akan 

berkurangan kepada 54.6% (kejelikitan bersamaan dengan 9.54kPa) dengan 

membandingkan dengan magnitud ketika keadaan kering.   
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CHAPTER 1  

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1  General Concept 

 

 

 A geotechnical engineer must take precautions when the materials at hand 

cannot be classified as rock or as soils in terms of their behaviour in slopes or in civil 

engineering works in general.  In their in situ form, the geologic formations may 

have appearances that imply rocklike behaviour but behave very much different 

when it is subjected to saturated condition.  Older alluvium or semi cemented 

sediment which was eroded, deposited and reshaped by water in a non-marine setting 

has this characteristics.  Once disturbed, this formation may degrade to soil-size 

particles in a time frame and their engineering properties will deteriorate drastically, 

that is relevant to the long term performance of slopes built in or in other civil 

engineering work.  The wide distribution for older alluvium in Malaysia creates 

problems in many field of construction such as excavation, slope stability and 

foundation in understanding their engineering characteristics especially the changes 

in dry and wet condition.  The water content is known as one of the most important 

factors lowering the strength of rocks.  A small increase in the water content may 

lead to a marked reduction in strength and deformability (Erguler and Ulusay, 2009). 
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 Study in basic engineering properties such as the grain size distributions, 

hardness, strength, durability and shear strength parameters (cohesion c, friction 

angle ϕ) is important to understand the behaviour for the older alluvium and avoid 

the inherence problems (David, 2007).  Many previous researchers, Abdul Shakoor 

and Barefild, 2009; Engin et al., 1998; Vásárhelyi and Ván, 2006; Romana and 

Vásárhelyi, 2007; Edward and Abdulshakoor, 2006; Namdar, 2010; Joseph et. al., 

2009 studied the changes of engineering properties for igneous and sedimentary 

rocks but very minimal works has been carried out for older alluvium.  Thus, this 

research is carried out to study the effect of water content to the shear strength, 

durability and strength parameters c, ϕ of the older alluvium.  Determining the 

characteristics of this material is essential for effective evaluation of the behaviour of 

subsurface as a whole for many civil engineering applications (Torok and 

Vásárhelyi, 2010; Mohd For, 2008).  

 

 

 In general, the point load index Is and uniaxial compressive strength UCS 

will decrease by increase of moisture content (Vásárhelyi and Ván, 2006; Adnan, 

2008; Margaret Kasim and Abdul Shakoor, 1996).  In addition, Edy Tonnizam et al. 

(2008) noted the increase of water absorption with weathering grade.  Neyde Fabiola 

et al. (2003) found that micro-morphological features in kaolinitic soils were related 

to compaction, increased tensile strength, penetrometer resistance, bulk density and 

hard setting behaviour. Fine particles of silt and clay form structural connections 

between sand particles and as the material dried out the strength of these connections 

increased (Mathieu Lamotte et al., 1997).  Namdar (2010) compared  between 

several types of  mixed soil from the mineralogy, optimum moisture content OMC, 

cohesion  of soil, friction angle of soil  and soil bearing capacity, and he found that 

the soil cohesion decreases continuously with reduction of clay minerals in the soil.  

 

   

 In rock engineering projects, the effect of moisture content is important for 

the safety and stability of slopes and underground openings.  In addition, for 

conservation and reclamation of ancient buildings and monuments, determination of 

the effect of the moisture content on rock strength has a prime importance.  This 

behaviour is more pronounced in fine-grained sedimentary rocks, particularly in 
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clay-bearing rocks.  Engineering properties of the rocks (i.e. the grain size 

distributions, hardness, strength, durability and shear strength parameters) are very 

important parameters for rock classification and design of structures either upon or 

inside rock.  In addition, they are essential for judgment about their suitability for 

various construction purposes.  Some rock is weakened by the addition of water, the 

effect being a chemical deterioration of the cement or clay binder. 

 

 

 

 

1.2  Importance Of The Study 

 

 

  This material have become notorious as a result of the numerous foundation, 

slope stability, excavation and embankment failure problems with which they are 

often associated.  Most of these problems resulted from the change of moisture 

content.  By increasing the water content, the older alluvium exhibit significant 

reductions in strength and deformability.  Thus, by understanding the behaviour of 

this material will certainly help in the designing stage with the actual performance of 

this material.  

 

 

 

 

1.3 Problem Statement 

 

 

 This case study is represent of one of this statement, an older alluvium at 

Desa Tebrau, south of Johor state in Malaysia showing different engineering 

properties for the same material within different conditions (dry, wet and saturated). 

The older alluvium behaviour at dry condition as rock, otherwise, at saturated 

condition it become week.  In rock and soil engineering projects, the effect of 

moisture content is important for the safety and stability of slopes and underground 

openings.  In addition, for conservation and reclamation of ancient buildings and 
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monuments, determination of the effect of the moisture content on rock  and soil 

strength has a prime importance. 

 

 

 

 

1.4 Objectives 

 

 

 The objectives of this research are: 

1 -  To investigate the occurrences and basic engineering properties of the older 

alluvium (i.e. the grain size distributions, hardness, durability and moisture content)  

2 -  To determine the shear strength and shear strength parameters (friction angle 

∅ and cohesion c) of the older alluvium under dry, wet and saturated  condition. 

 

 

 

 

1.5 Scope And Limitations 

 

 

 This case study should focused on study some engineering properties of older 

alluvium: 

-Collect the sample from the site location and description the older alluvium at field.   

-Field test applies by the Schmidt hammer test. 

-Laboratory tests should be include point-load test PLT, slakes durability test SDT, 

moisture content and direct shear strength test for the samples at different conditions. 

-Laboratory tests also should be include wet sieve analysis. 

-Determine the rebound number R, point load index (index of strength) Is and slake 

durability index SDI for different condition than compare between its. 

-Determine the shear strength τ and shear strength parameters (friction angle ∅, 

cohesion c) for the samples at both conditions from the laboratory tests. 
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