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ABSTRACT

Compaction is one of the preliminary stage of testing. The
sample preparation is one of the effective measure in the
outcome of the tests. Two methods of compaction (i.e
standard and modified) were used in sample preparation. The
mixture of soil was bentonite and different fiber percentages.
The fiber dosage varied as 5%, 10% and 15%.The results
showed that with increasing in compactive effort the UCS
values increased.
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1. INTRODUCTION

Soils including sand and clay due their existence in real life
being studied by many research studies[1-6]. A new method
way of modeling of soil proposed in [4,5]. Construction of
foundation on clayey soils or other applications such a
retaining walls etc caused need of improvement in bearing
capacity and so forth to overcome failure. Agents such as
slag,geogrid and flyash[7-27] increasingly being applied in
geomechanics projects. Application of bentonite is an
important measure in design of cut-off walls[8]. In the area
with problem liquefaction also they came as handy solution to
slow down disaster. Apart from those mentioned, usage of
fiber caught interest and being studied in [28-42]. This study
will further address the gap in the literature by considering
combination of fiber and bentonite together with sand. Two
methods of compaction were used to compare unconfined
compressive strength (UCS) of mixes on these two cases. This
paper is continuation of current research on soil stabilization
in Curtin University.

The process of compaction is a laboratory testing in which the
soil becomes denser and getting close to Maximum Dry
Density (MDD). In this test, soil which its moisture content
identified pour into mold and according to procedure of either
standard or modified, the soil is compacted in 3 or 5 layers in
the mold. Then whole stapes will be repeated for at least 4
different moisture contents, finally the graph of dry density
versus moisture content will be plotted.

2. MATERIALS
This study aimed to consider the mixture of clay, fiber and

1270

cement. The following sections show the used materials:

2.1 Bentonite

Three soils with different PSD curves but all sandy type were
selected to do this research. The PSD s are presented in Figure
1.
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Figure 1: PSD curves of the employed soils

2.2 Fiber

The fiber properties can be seen in Table 1.

Table 1: Fiber properties

Item Characteristics/values
Length 10mm

Appearance Smooth/Grey
Elongations at break Approx. 92%.

2.3 Sand
The yellow sand was supplied with Gs 2.65. The PSD of sand
can be seen in Figure 2.
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Figure 2: PSD of Sand

3. TESTING PLAN

The sample was mixed using the mixer as can be seen in
Figure 3. Figure 4 shows the principle of UCS testing. The
compressive strength of mixture was evaluated using the UCS
device. First, the mixture were prepared as combination of
soil A/Soil B/Soil C and slag and fiber. The slag percentage
was varied from 5 to 15%. The fiber had dosage of 5%. The
fiber kept constant to reduce the complexity of testing. The
UCS testing were planned as presented in Table 2.
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Figure 4: Principle of UCS testing

Table 2:Testing program utilized in this study

Compactive Fiber
Sample 1D Sand (%) Enegery (%)
B-5F 5 Standar%,Modlfle 5
B-10F 5 Standar%, Modifie 10
B-15F- 5 Standar%,Modlfle 15

4. TEST RESULTS

4.1. Compaction Results

Table 3 displays the compaction features of the used mixes
using standard compaction method. Table 4 presents the
compaction results of mixes in modified method. Figure 5-8
show the compaction results with respect to both standard and
modified compaction.

Table 3: Results of standard compaction tests

Sample ID Fiber (%) OMC MDD(gr/cm3)
(%)
B-5F 5 48 1.21
B-10F 10 49.2 1.19
B-15F 15 51 1.18
Table 4: Results of modified compaction tests
Sample ID Fiber (%) OMC MDD(gr/cm3)
(%)
B-5F 5 45 1.69
B-10F 10 47 1.61
B-15F 15 48 1.6
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Figure 5: MDD against fiber percentage in standard
compaction
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Figure 6: OMC against fiber percentage in standard
compaction
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4.2. Unconfined Compressive Strength

The results of UCS testing can be seen in Figure 9 and 10.
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Figure 9: UCS values against fiber dosage in standard
compaction
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5. CONCLUSION

The results of compaction proved that OMC has been
increased with addition of fiber dosage. At the same time,
MDD was decreased. The UCS results proved that fiber
inclusion in both standard and modified condition increased
the UCS values.
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