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ABSTRACT

The soil should have sufficient strength, be relatively incompressible so that
future settlement will not be excessive, maintain a constant volume change against
variable water content or other factors, be resistant to deterioration, and possess
proper permeability. Standard test had been introduced to determine the compaction
percentage especially at the embankment area. In the current practice in the
construction industry, the Field Density Test (FDT) Sand Replacement is the best
method in term of result obtained at the economic cost. The method has limitation of
the scope which the test normally to be carry on the surface layer after the soil layer
leveled and compacted. When the test is carried out in the embankment, the moisture
content of soil will be effected the compaction value of the soil layer. To overcome
this issue, some testing had been undertaken at the vicinity of cut ground area with
the same method carried in the embankment area. In addition, the percentage of
consolidation of soft soil under the embankment and strength characteristic of the
embankment layer had been considered. The result showed that the cut ground
obtained high moisture content average 28% higher the Optimum Moisture Content
(OMC) and consequently resulting to a lower range of 90% compaction. On the other
hand, the consolidation percentage of soft soil under the timeframe showed 82% and
85% at selected point respectively. Moreover, the embankment layer showed at the
condition of stiff layer based on the Mackintosh Probe (MP) test carried out at the
area. From the result it has been concluded that the adopted test is incorrect due to
effect of the high moisture content in the soil. The consolidation process occurring
and affect the micro crack in the embankment even though the soil layer in the

embankment is stiff layer.
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ABSTRAK

Tanah harus mempunyai kekuatan yang mencukupi supaya penyelesaian tanah
ketidakboleh mampatan dianggap tidak akan berlebihan, mengekalkan perubahan
isipadu malar terhadap kandungan air yang berubah-ubah atau faktor-faktor. Ujian
Standard telah diperkenalkan untuk menentukan peratusan pemadatan dan di
kawasan tambakan. Dalam amalan semasa industri pembinaan, Ujian Ketumpatan
Tanah (FDT) iaitu Penggantian Pasir adalah kaedah terbaik dari segi hasil yang
diperoleh pada kos yang ekonomi. Kaedah ini mempunyai had skop ujian iaitu
dijalankan pada lapisan permukaan selepas lapisan tanah tersebut diratakan dan
dipadatkan. Apabila ujian dijalankan didalam kawasan tambakan, kandungan
kelembapan tanah akan mempengaruhi nilai pemadatan lapisan tanah tersebut. Untuk
mengatasi masalah ini, beberapa ujian telah dijalankan di kawasan tanah potong
dengan kaedah yang sama dijalankan di kawasan tambakan. Di samping itu,
peratusan mampatan tanah lembut dibawah tambakan dan kekuatan ciri setiap
lapisan tanah tambakan turut dipertimbangkan. Hasilnya menunjukkan bahawa tanah
kawasan potong yang diperolehi mempunyai kandungan air yang tinggi dengan
purata 28% iaitu lebih tinggi Kandungan Lembapan Optimum (OMC) dan seterusnya
kekuatan tanah lebih rendah daripada 90% pemadatan. Sebaliknya, peratusan
mampatan tanah lembut di bawah tempoh masa yang ditetapkan menunjukkan 82%
dan 85%. Selain itu, setiap lapisan tanah tambak menunjukkan tanah berkeadaan
keras berdasarkan Mackintosh Probe (MP) Ujian dijalankan di kawasan itu. Daripada
hasil yang ia telah dibuat, kesimpulannya bahawa ujian yang digunakan adalah tidak
betul kerana kesan kandungan lembapan yang tinggi di dalam tanah mempengaruhi
peratusan pemadatan tanah. Proses mampatan yang masih berlaku akan sedikit
sebanyak memberi kesan retak mikro di dalam tanah tambakan walaupun lapisan

tanah di tambak adalah lapisan keras.
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CHAPTER 1

INTRODUCTION

1.1  Background of Study

Soil is extensively utilized as a basic material of construction, as witnessed by
the existence of earth structure such as dams and road embankments. In these cases,
it is desirable that the soil used as in-place material possess reliable properties. The
soil should have sufficient strength, be relatively incompressible so that future
settlement will not be excessive, maintain a constant volume change against variable
water content or other factors, be resistant to deterioration, and possess proper

permeability.

The requirements can best be achieved by a precise selection of fill material
type and proper placement application. The essential properties of a fill can be
checked independently, however, desirable characteristics, such as high strength, low
compressibility, and stability, are normally associated with density (or unit weight)
values that can be fastened through good compaction.



When soil is used for construction purposes, either in embankments or in
pavement subgrades, it is distinctively layered to form the final shape. Obviously,
each layer is compacted before being covered with the following layer. After proper
placement and compaction, the resulting soil mass has the strength and bearing

capabilities that are as good as or better than many natural soil formations.

To evaluate the degree of compaction, it is common to check soil zones
using the in-situ density (or in-situ unit weight) test procedure. Typically, each
compacted layer is checked at random locations. Placement of the next layer begins
only after tests indicate a satisfactory compaction level. Therefore, field tests should
be well understood and carefully assessed to ensure correct construction.

The dry density of the compacted soil or pavement material is a common
measure of the amount of the compaction achieved during the construction stage.
Knowing the field density and field moisture content at the site, the dry density is
calculated. Therefore, field density test is importance thing as a field control test for

the compaction of soil or any other pavement layer.

There are several methods for the determination of field density of soils such
as sand replacement method, core cutter method, heavy oil method, rubber balloon
method etc. One of the common methods of determining field density of fine-
grained soils in engineering industry is core cutter method; but this method has a
major limitation in the case of soils containing coarse-grained particles such as
gravel, stones and aggregates. Under such circumstances, field density test by sand
replacement method is an advantageous, as the presence of coarse-grained particles

will adversely affect the test results.



Figure 1.0:  Core Cutter Method

The basic principle of sand replacement method is to measure the in-situ
volume of hole from which the material was excavated from the weight of sand with
known density filling in the hole. The in-situ density of material is given by the

weight of the excavated material divided by the in-situ volume
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Figure 1.1:  Sand Cone Test

1.2 Problem Statement

In the west of Penisular of Malaysia, Cyberjaya is a popular area with a soil
profile covered with large peat land rather than other places such as Northwest
Selangor and Perak Tengah. The area of this case study is in Cyberjaya located at
Flagship Zone Development under Setia Eco Glade Sdn. Bhd. In this area, the
ground improvement method was introduced using Prefaricated Vertical Drain
(PVD).

After completion of the 8 months surcharge period, the contractor will be
removing the surcharge until the proposed level as instructed by the Superintendent



Officer (SO). Before handing over to the client, the requirement from the
Superintendent Officer (SO) is to carry out the final Field Density Test to ensure the
soil layer is adequate with the requirement at least 90% compaction. The
Superintendent Officer (SO) instruct the Field Density Test (FDT) to be performed in
a trial pit which different depths, that is, 500mm for each layer from the ground

platform level to the bottom of underlying soil layer.

Finish Platform Level

| gy

S0 min

SO0 mm

Figure 1.2: 500 mm thickness each step for FDT

During the excavation of the pit, the soil condition showed higher moisture
content. This could be the effect of ground water suction during the surcharge period
and the water rise up from sand blanket layer to the soil upper layer. However, after
the test had been carried out, the result showed the compaction is less than 90% and

differ from the same testing carry during filling of the ground previously.



From the result clearly showed the moisture content is higher and up till 30%
of moisture content from the sample. From the result, the Superintendent Officer
(SO) concluded the soil layer underneath is not compact adequately and hence
requested to redo the field compaction because the requirement is at least 90%
compaction. Based on the standard method of testing, the FDT should only be carry

out during filling stage in which test at every 300mm thick of compacted soil layer.

High Moisture

Content

Figure 1.3:  The pit showed the line of moisture content is high

However, the modification of FDT method to check the degree of
compaction for underlying subsurface layers is not suitable in this case. This research
aims to resolve some of the misconception of the testing by demonstrating



scientifically the reasons for the optimum moisture content to change and hence

affecting the degree of compaction.

1.3 Objectives

The objectives of this study are:
1) To collect data from the soil test and soil investigation report.
2) To analyze the compaction and consolidation percentage of tested area.

3) To determine the strength characteristic of the soil layer within embankment.

1.4 Scope of Work

The study focuses on determining the compaction values at the cutting ground
through the same method used in the trial pit at the embankment by Field Density
Test (FDT) Sand Replacement. There are various limitations on the carried out for
this study. They include the following:

a. Conducting nine samples Field Density Test (FDT) with different levels at

the cutting ground area located at Cyberjaya Flagship Zone development.

b. Laboratory test were conducted to determine the Maximum Dry Density
(MDD) and Optimum Moisture Content (OMC) through Modified Proctor
Test.

c. The results evaluation of compaction test conducted in accordance to BS
1377.



d. All the results to be compared in the graphical method to illustrate the

comparison of both areas.

e. Ten days to be allocate to carry out the FDT and Proctor test including 24

hours oven dried, testing procedure and result calculation.

f. Total settlement and consolidate calculation according to the actual condition
site.

1.5  Significance of Study

In order to show that the Field Density Test is only applicable for determining
the density of compacted layer of the top layer and invalid when accounting optimum
moisture content as the limiting factor for deeper depths, a control test site consisting
of “virgin” ground with cut slope area is chosen to compare the FDT results. The cut
slope area with natural “compaction” process through million of years of geological
process is considered the best possible way of soil to be compacted. The findings of
this study are important to help geotechnical engineer to decide on the significance of
Field Density Test (FDT) for deeper depths using the open cut stair steps method.
With the information at hand, standard measure could be established and to be
correctly practiced in terms of the percentage of soil compaction within the soil
layer.
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