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PREFACE

My

Pertubuhan IGS Malaysia (MyIGS)

| would like to introduce you to our MYIGS (International
Geosynthetics Society Malaysian Chapter) research book entitled
Geosynthetics for Effective Geo-Solution in Malaysia - ATechnical
Compilation, which showcases the excellent related work that has
been done in Malaysia. The work comprises of design, construction,
application and testing of geosynthetics and its related material
that are used for ground Improvement. The study shows that some
works were innovative and the applications were designed to cater
solving problems and carry out improvement techniques for most
of geotechnical engineering projects.

Each chapters demonstrates the use of geosynthetics based on the
Malaysian soil conditions case study, research-related and ground
improvement techniques used. This is the first series of research
book of its kind where the knowledge sharing will be useful as
reference point and to educate others on the use of geosynthetics
for geotechnical engineering applications.

| hope this Research Book will be useful and enlightens the
usage of geosynthetics to academics, engineers, contractors and
developers either in government or public agencies.

In addition | would like to take this opportunity to express my
appreciation to all the writers and editorial board in engaging
this work and materialising the compilation, which | believe it to
be truly invaluable knowledge dissemination, in particular for the
use of geosynthetics at present and for the future.
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Yours sincerely,

(I

-

Prof. Dr. Fauziah Ahmad (USM)
President
MyIGS Malaysian Chapter
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CHAPTER

THE FUNDAMENTALS AND APPLICATIONS OF
GEOSYNTHETICS

Ching-Joo Jong'

"TenCate Geosynthetics Asia Sdn. Bhd., Shah Alam,
Selangor, Malaysia

ABSTRACT

Geosynthetics were introduced to the construction industry in the
1970s and have now become the third-largest construction material
after concrete and steel. The rapid demand and acceptance of
geosynthetics for their versatile solutionsin the industry are applied
in various civil engineering disciplines - geotechnical, hydraulic,
environmental, transportation and more. The first part of this
chapter describes the essential fundamentals of geosynthetics,
including definitions, types of raw materials (monomer and
polymer), history, classifications, functions, properties and
testing. Subsequently, the applications of geosynthetics in civil
engineering industry will be covered in the second part of this
chapter. This will enable readers to have a clear understanding
of the relationship between the applications of geosynthetics and
their essential fundamentals (such as functions, properties and
testing). Readers will also be able to gain practical insights into
geosynthetics’ on-site applications through Solmax Geosynthetics
and TenCate.

Keywords: Geosynthetic, civil engineering, application
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CHAPTER

METHANE RECOVERY FROM PALM OIL MILL
EFFLUENT USING FLEXIBLE GEOMEMBRANE
COVER

Hermann HB Ng' & Soon-Onn Lai?

' Senior Technical Manager, Solmax Geosynthetics
Sdn. Bhd., Selangor, Malaysia

2 Deputy Dean, Department of Chemical Engineering,
Universiti Tunku Abdul Rahman (UTAR), Selangor
Darul Ehsan, Malaysia

ABSTRACT

Oil palm is one of the most versatile crops in the tropical region.
The extraction of palm oil from the fruit involves a number of
processing stages, requires a large quantity of water and half of
the water ends up as palm oil mill effluent (POME). POME is a highly
harmful pollutant, and hence needs to be treated properly in
order to minimize the deterioration of water quality, conserve the
environment and ecology. The most common method used for POME
treatment in palm oil mills involves series of pond systems with
different biological processes, namely anaerobic, facultative, and
aerobic treatments and it is at the anaerobic stage large amount
of methane is released to the atmosphere and the major reduction
of POME polluting strength occurs. High organic content in POME
is a good source to generate methane via anaerobic digestion,
which can be used to generate electricity. With its watertightness
and outstanding performance in various aspects, high density
polyethylene (HDPE) geomembrane is a suitable lining material
that meets the Kyoto-driven green-house gas emission restrictions
and Malaysian Environmental Quality (Prescribed Premises) (Crude
Palm Qil) Regulations, 1977. The paper summarizes the experiences
of installed biogas covers on POME lagoons to achieve benefits of
using engineered geomembrane for methane gas recovery, energy

37

Geosynthetic for Effective Geo-solutions in Malaysia.indd 37 @ 29/1/2024 4:04:21 PM



CHAPTER

CHARACTERIZATION OF 8-SHAPED EXPANDED
POLYSTYRENE-FERROCEMENT GEOMAT

Fauziah Ahmad and Chun-Hean Lau

School of Civil Engineering, Engineering Campus,
Universiti Sains Malaysia, 14300 Nibong Tebal, Penang,
Malaysia

ABSTRACT

In this study, preventive measures for landslide activity are being
addressed and 8-shaped geomat is proposed to curb this problem.
The mechanical properties such as resistance to compression,
flexural and pull-out resistance of 8-shaped expanded polystyrene
(EPS)-ferrocement are to be determined. End result is compared
to previous study made of different materials. 8-shaped geomat
is developed by using hand plaster method. Two types of mixture
proportion are produced namely as EPB10 and EPB30 signifying
that the mortar’s sand mix proportions are partially replaced
with 10% and 30% of expanded polystyrene beads respectively.
Compression and flexural is tested with Universal Testing Machine
(UTM). Pull-out test is performed in pull out box with sand as the
backfill material. Test results show that both EPB10 and EPB30
have similar test results. Comparing to 8-shaped geomat made
of fiberglass, used tires and ferrocement, expanded polystyrene
based ferrocement has similar compressive strength, lower
flexural force and lower pull-out force.

Keywords: 8-shaped geomat, expanded polystyrene, expanded
polystyrene beads, ferrocement, compressive strength, flexural
force, pull out force
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CHAPTER

EFFICACY OF NON-WOVEN GEOTEXTILE
AS SEPARATOR FOR DRAINAGE MEDIA
SANDWICHING DREDGED MARINE CLAY

Siti Farhanah S.M Johan' & Chee-Ming Chan?

82 Department of Civil Engineering Technology,
Faculty of Engineering Technology, Universiti Tun
Hussein Onn Malaysia, Johor, Malaysia

ABSTRACT

Geotextile had been used widely in the constructions and
functioning as separator, filtration and reinforcement. This
study work on the experimental on the dredged sediments from
dredging activities. The sediments were called as dredged marine
soils (DMS) which is too soft, slurry and have poor engineering
properties. Therefore, it considered as geo-waste. Laboratory
testing was performed to determine the preliminary effect on
both conditions of drainage layer, either with or without separator
between POC or RPM drainage layer and DMS. The results showed
that non-separator have more settlement compared to specimens
with separator. In addition, RPM (separator) dissipates water
faster compared to others specimens. Although POC are known
to be good drainage, crushing tendency of POC influenced the
time of consolidation, which almost like POC (non-separator). In
conclusion, the use of geotextile indicates a good potential to be
applying on the land reclamation and embankment as well.

Keywords: Geotextile, separator, dredged marine soils, drainage,
POC, RPM, oedometer and consolidation
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CHAPTER

REINFORCED-SOIL USING RANDOMLY
DISTRIBUTED COCONUT COIR FIBRE (CCF)
Aina’ Najwa Zainuddin', Tuan Noor Hasanah Tuan

Ismail?, Yasmin Yuriz’, Nur Faezah Yahya* & Mohd
Faizal Riza Kamian®

1345 Department of Civil Engineering Technology,
Faculty of Engineering Technology, Universiti Tun
Hussein Onn Malaysia, Johor, Malaysia

2 Sustainable Engineering Technology Research
Centre, Faculty of Engineering Technology, Universiti
Tun Hussein Onn Malaysia, Johor, Malaysia

ABSTRACT

Road construction presents the most significant challenge,
especially when dealing with soft soil due to its inadequate
properties to support pavement structure self-weight and traffic
loads. Such soils must be strengthened in order to resist loads/
stresses placed on them. Soil reinforcement by natural fiber is
currently gaining interest among researchers and engineers as
alternative reinforcing materials in improving the characteristic
properties of soft soil. Where reinforcing elements in the soil
mass will increase the tension force and reinforced soil’s shear
resistance. Hence, this study takes an innovative approach to
strengthen the soil performance by using coconut coir fibre (CCF)
towards a sustainable geotechnical solution. This paper aims to
investigate the CCH content that needs to be mixed with soil to
achieve its optimal strength. CCF was randomly mixed with the
soil at varying percentages of 0, 0.25, 0.5, 0.75 and 1.0% by the
weight of dry soil. The potential of CCF-reinforced soil was then
examined via compaction test and unconfined compressive strength
(UCS) test. The findings show that the optimal moisture content
(OMC) increases, and the maximum dry density (MDD) decreases
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CHAPTER

EFFECT OF POLYPROPYLENE FIBER
REINFORCEMENT ON THE SETTLEMENT AND
COMPRESSIBILITY OF DREDGED MARINE SOIL

Mohammad Zawawi Rosman' & Chee-Ming Chan?

1 &2 Faculty of Engineering Technology,
Universiti Tun Hussein Onn Malaysia, Johor, Malaysia

ABSTRACT

Fiber as a soil reinforcement is not a new concept in civil
engineering. The inclusion of fiber in the soil helps to improve the
engineering properties of the soil. Dredged marine soil (DMS) is a
geo-waste that was produced during maintenance dredging. It is
unlikeable to the geotechnical engineer as the soil is weak and low
in bearing capacity. However, the poor engineering properties of
DMS can be improved by soil reinforcement. So far, there has been
little study on high water content DMS in terms of compressibility.
A series of oedometer tests were conducted on the reinforced DMS
to determine the compressibility behavior such as settlement and
compression index (c_). The results are influenced by the water
content, soil properties, and PP fiber content from the study.
Reinforced DMS with excessive moisture has poor soil structure.
High plasticity soil tends to be more compressible. Lastly, DMS
with the optimum fiber content of 0.5% is less compressible and
stiffer than natural and 1.0%.

Keywords: Dredged soil, soft soil, polypropylene fiber, soil
reinforcement, compressibility, consolidation
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CHAPTER

THE USE OF GEOSYNTHETICS FOR THE
REPAIR OF FAILED SLOPES IN MALAYSIA

Chin-Boon Chan' & Choon-Heng Tee?

&2 Mega Geosolutions Sdn. Bhd.

ABSTRACT

Slope failure is a common occurrence in many parts in Malaysia.
During the monsoon seasons with incessant rain extended over
long period of time, the frequency of occurrence of slope failure
increases. The infiltration of rainwater causes the reduction of soil
suction, rise in water table and reduction of the shear strength of
soil. In the case of manmade slope which is poorly compacted, it
can lead to slope failure when the slope is supersaturated. Many
natural slopes are in fact in limiting equilibrium state, cutting
in slope reduces the stability of slope. Certainly, surface water
is an important factor in causing instability of slope. Surface
runoff must be effectively discharged away from the slope as
quickly as possible. Reinforced soil is a very versatile solution
for slope rehabilitation. The stability of slope can be increased
by the introduction of geosynthetics as soil reinforcement. It is
safe, economical, sustainable and efficient. This paper discusses
the various case histories of slope repair with the application of
geogrids in the slope rehabilitation and their performances.

Keywords: Slope failure, water table, surface water, geosynthetics,
soil reinforcement, slope rehabilitation
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CHAPTER

PERFORMANCE OF POLYMERIC STRIP USED
IN THE REINFORCED EARTH WALL SYSTEM
AT THE AMPANG WATERFRONT PROJECT

Hsui-Han Wong and Mohd Rizal Ahmad
Reinforced Earth Malaysia Sdn Bhd

ABSTRACT

Since early times, rivers play an important role in the development
of the communities. Many of these waterways flow right through
the urban areas providing a unique feature to the landscape of the
towns (The Sustainable City-Waterfront, 2008). Upgrading works
of these waterways are important to create an advancement
of lifestyle and development of local communities. In Malaysia,
Ampang river was one of the waterways which was upgraded to
construct a commercial development. Reinforced Earth Wall and
box culverts were introduced to replace the natural embankment
of the river. This helps to reduce the overall surface erosion and
potential scouring which may occur at various sections of the
Ampang riverbank. Polymeric reinforcement strips were used as
reinforcements for the construction of the Ampang Riverbank
Reinforced Earth Wall. This type of strip unaffected by corrosion
damage help maintain the internal stability of the Reinforced
Earth Wall system. Overall, this paper discusses on a case study of
performance of polymeric strip used in the Reinforced Earth Wall
system at Ampang Waterfront Project.

Keywords: Hydraulic RE Wall, water table, surface water,
geosynthetics, soil reinforcement, commercial development,
Ampang Waterfront, sustainable systems
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CHAPTER

CASE HISTORIES OF SLOPE PROTECTION BY
HDPE GEOCELLS

Cheng-Aik Neoh', Lian-Yoon-Kim Har?, Siti Farhanah
S. M Johan? & Poi-Cheong Tan®

'E-Geo Consultant Sdn. Bhd., 2MTS Fibromat (M) Sdn.
Bhd. & 3Reinforce Soil Engineering Sdn. Bhd.

ABSTRACT

It has been widely reported that infiltration accounts for 90 %
of slope failures (NAHRIM, 2021). Proper and effective slope
protection can reduce infiltration significantly. In fact, bare
or poorly protected slopes have 3 to 5 times higher rate of
infiltration when compared with well protected slopes. Cut slopes
with difficult and adverse conditions such as high cut slopes with
acidic graphitic phyllite or schist or highly erodible sandy silt
or rocky slope, etc., cannot be effectively protected by normal
slope protection methods such as hydroseeding or turfing. Though
guniting or sprayed concrete can be effectively used to protect
such difficult cut slope conditions, the ungreen or unaesthetic or
unenvironment-friendly appearance is generally and increasingly
not acceptable by general public and government authorities
including JKR Malaysia. Recently, geosynthetic product with
generic name called HDPE (high density polyethylene) geocells
have been proposed and accepted to be used to vegetate difficult
steep acidic and rocky slopes successfully in respect to reduce
infiltration to practically nil and to provide green pleasing slope
finishes. Unlike normal polymers, HDPE is a durable polymer, inert
to chemical attacks and its strength is practically unaffected by
UV rays or acids. It is found that HDPE geocell confinement system
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CHAPTER

BAMBOO-GEOTEXTILE BUOYANT SYSTEM
(GEOBAMTILE) TO SUPPORT ROAD
EMBANKMENT OVER DEEP SOFT GROUND

Nasfiza Mokhtar', Adnan Zainorabidin? &
Kaw-Sai Low?

' Senior Engineer, Road Division of PWD Malaysia

2 Research Centre for Soft Soil (RECESS), Universiti
Tun Hussein Onn Malaysia

3 Director, Advanced Clarity Hectares Sdn. Bhd.

ABSTRACT

Road surface profile failure is often a major issue for roads.
This paper will present a way of providing support beneath the
road embankment between the over deep soft ground which is
referred to as “Geobamtile.” It is designed and constructed to
prevent failure due to the type of subsoil that accommodates
the entire structure of the road itself. The construction of roads,
whether new roads or upgrading existing roadways are bound to
the alignment that has been determined by the authority. There
are also cases of land acquisition involving new land areas that
are explored and identified as the route of the new alignment of
the road is allocated at problematic land which needs appropriate
treatment before any structures can be built. Maintenance and
operation costs throughout and after the construction period will
require high costs. A way of providing geobamtile is being studied
and developed in Malaysia and has made it possible to safely build
road embankments over extremely soft and deep sub grades areas
without creating significant post-construction settlements, such
as tall highway embankments and building platforms. These useful
advantages are made possible by the extraordinary tensile and
bending capabilities of bamboo in bundles. The area and amount
of buoyancy characteristics can be easily adjusted by the number
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CHAPTER

PERFORMANCE OF A 37 M HIGH
GEOGRID REINFORCED SOIL STRUCTURE
CONSTRUCTED OVER A DISUSED SEWAGE
TREATMENT POND

Eng-Choy Lee’, Cheng-Aik Neoh? & Eric CW Chung?

'#3Fmas Kiara Marketing Sdn. Bhd., Malaysia
2E-Geo Consultant Sdn. Bhd., Malaysia

ABSTRACT

The development of a housing scheme on a hill site project in
Cheras, Selangor, Malaysia necessitated the construction of a
reinforced soil structure. The base of the structure was partially
founded on a disused sewage treatment pond. The pond was
reclaimed where soft unsuitable materials were excavated and
replaced with rock compacted to form a firm base. A 17m high
geogrid reinforced soil structure was subsequently constructed on
the rock fill foundation. This reinforced soil structure, sloped at
4v:1h, supports another fill of 20m height sloped at 1v:1.7h. The
total length of the structure is approximately 120m. The geogrid
used was manufactured from polyester yarn and was pvc-coated to
reduce the deterioration due to exposure to ultraviolet radiation
during construction. The geogrid reinforced earth structure was
constructed as a wrap-around system where the facing was hydro
seeded with suitable vegetation. The backfill material used in the
construction of the structure is composed of weathered residual
soil and weathered rock fill of granite. Instrumentation in the form
of inclinometers, pneumatic piezometers and settlement markers
were installed at various locations in the structure to monitor
its performance during and after construction. Principally the
parameters measured are the horizontal and vertical movements
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CHAPTER

EXPERIMENTAL INVESTIGATION OF THE
EFFECT OF DYNAMIC LOADING ON RAFT
FLOATING FOUNDATION REINFORCED
AND SEPARATED BY GEOTEXTILE IN COAL
BOTTOM ASH REINFORCED-PEAT

Ahmed Imad', Vivi Anggraini2 & Bujang B.K Huat?

&2 Cjvil Engineering Discipline, School of
Engineering, Monash University Malaysia

3 Geotechnical Professor (retired), Bangi Selangor,
Malaysia

ABSTRACT

This paperpresents theexperimentalinvestigation of thesettlement
behavior of a light-weight sustainable floating foundation under
dynamic loading in peat. A lightweight foundation made from
bamboo culms and plastic bags was developed to make use of
the large water content in peat to generate buoyancy to reduce
the settlement in peat. In addition, the improvement of bearing
capacity and stability of peat using coal bottom ash (CBA) as a
mechanical stabilizer and reinforced and separated by geotextile
was investigated in this research. California bearing ratio (CBR)
tests proved that using 40% CBA on peat improves the CBR of the soil
to nearly 10%. Albeit low compared to typical CBR values of high-
quality subgrade materials, this makes peat more viable for use
as a subgrade material. The settlement behavior of mechanically
stabilized peat was then compared to pure peat, under dynamic
loading applied to a lightweight, sustainable floating foundation.
The tests showed that the maximum settlement under dynamic
loading was significantly lower for stabilized peat (-34.56 mm)
compared to pure peat (-69 mm). The tests also showed that the
final displacement of the foundation was lower than the maximum
displacement experienced during the load cycles, with final
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CHAPTER

INVESTIGATION ON EFFICIENCY OF ALTERNATIVE
GRANULAR AND GEOSYNTHETIC FILTERS AS
SLOPE DRAINAGE SYSTEM

Siti Noor Linda Taib, Muhammad Asyraf Mohd
Zaideen & Onni Suhaiza Selaman

Department of Civil Engineering, Universiti Malaysia
Sarawak, Kota Samarahan, Sarawak.

ABSTRACT

This paper investigates the design of a component in a subsurface
slope drainage system which is the filter materials. The main
focus in this study is to achieve efficient water discharge and
sediment trapping in subsurface drainage system in slope that
is the horizontal pipe drains. Installation of horizontal drains
in slope is one of the common methods used to lower the high
ground water table and thus study on the water discharge rate
and amount of sediment discharged are investigated through a
number of experiments. Alternative granular filter materials
which are quarry gravel and oil palm shell were tested. Layer of
either geosynthetic or cloth netting as external filter enveloping
the granular filter was also introduced in the test program. Each
experiment was conducted in sand with dry soil density of 1200
kg/m3. Drainage system was installed in the center of a model
box at angle of 5° inclined from horizontal in each experiment.
From the results and data obtained, it can be concluded that
the oil palm shell filter shows high average discharge rate which
is 8.28 % higher compared to quarry gravel filter within first 7
minutes but was not maintained in longer period. In addition, the
external cloth netting envelope with quarry gravel filter shows
higher average discharge rate of the three tests which is 2.30 x
10-5 m3/s. The reduction in groundwater level for external cloth
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CHAPTER

MAN-MADE LAKE: FROM SCIENCE TO DESIGN
AND A STRATEGY FOR FLOOD MITIGATION IN
URBAN MAN-MADE LAKES

Kok-Hong Ng' & Eric C-W Chung?

"Principal, Asia Eco Ponds (formerly known as Ayer
Matahari Sdn Bhd), No.7-8, One Petaling Residences,
No.2, Jalan 1C/149, Taman Castlefield, 57100 Kuala
Lumpur, Malaysia.

2Project Manager, (B. Eng) Emas Kiara Marketing Sdn
Bhd, Lot 13A, Jalan RP3, Rawang Industrial Estate,
48000, Rawang, Selangor Darul Ehsan, Malaysia

Abstract

This chapter discusses the increasing popularity towards
the integraton of artifical aquatic waterbody into property
development. Components of a healthy man-made waterbody
are explained along with the strategy for flood mitigation of
the waterbody. The waterbody design incorporated several
key features, which includes blending in with the surrounding
environment, providing adequate water holding as well as storage
capacity, and serving as a viable recreational site to the local
community.

Keywords: artifical waterbody, natural and self-sustaining
management (NSM), bio-filtration, macrophytes, aquatic plant,
HDPE geomembrane, flood mitigation
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CHAPTER

STUDY ON TENSILE STRENGTH BETWEEN
FIBREGLASS AND SCRAP TYRE STRIPS

F. Ahmad, A. Safari & A.S. Yahya

School of Civil Engineering, Engineering Campus,
University Sains Malaysia, 14300 Nibong Tebal,
Penang, Malaysia

ABSTRACT

Scrap tyres have been used in many geotechnical engineering
construction projects such as soil improvement, soil erosion
and slope stability. Scrap tyres mainly in chip and shredded
form are highly compressible under low and normal pressures.
This characteristic would cause challenging problems in some
applications such as retaining wall and river bank projects. Regards
to the high tensile stress and low tensile strain of fibreglass,
it would be a good alternative for scrap tyre in some cases. To
evaluate fibreglass as an alternative for scrap tyre, this paper
focused on two series of tensile tests which have been carried
out on fibreglass and scrap tyre strips. Fibreglass samples were
produced from chopped ctrand fibre mat, a very low-cost type of
fibreglass, which is cured by resin and hardener. Fibreglass samples
in the thickness of 1 mm, 2 mm, 3 mm and 4 mm were developed
100 mm x 300 mm pieces. It was found that 3 mm fibreglass
exhibited the maximum tensile load (MTL) and maximum tensile
stress (MTS) greater than other samples. Statistical analysis on
3 mm fibreglass indicated that in the approximately equal MTL
fibreglass samples experienced 2% while tyre samples experienced
33.9% ultimate tensile strain (UTST) respectively. The results also
showed an approximately linear relationship between stress and
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CHAPTER

USE OF FINITE ELEMENT ANALYSIS (FEA) TO
ESTIMATETHETHICKNESS OF MECHANICALLY-
STABILIZED WORKING PLATFORMS

Mahesa Bhawanin' & Elaine Teo Wan Zhi?

1 &2 Tensar International Limited, Malaysia

ABSTRACT

The proliferation of construction projects over area where
soils are weaker necessitates more efficient and cost-effective
temporary works measures to ensure safe access and operation
of construction plant. Geosynthetics have been used for decades
to improve the performance of working platforms, allowing for
reductions in working platform thickness, increased factors of
safety or some combination of the two. An alternative method of
modelling the effects of geosynthetics, particularly mechanical
stabilisation has been developed recently to allow for more
efficient working platforms derived from rigorous finite element
analysis (FEA) called the T-Value method. The T-Value method has
been validated against full-scale field tests and allows for accurate
prediction of platform behaviour and greater economy. This paper
presents an implementation of this method in a windfarm working
platform in Vietnam.

Keywords: working platform, wind farm, bearing capacity,
geosynthetics, mechanical stabilisation, temporary works
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today, where embankments are made more durable even on soft
soil deposits, retaining walls are recording greater heights with
enhanced stability, landfills are safeguard against contamination
with greater confidence, and subsurface drainage systems are
performing more effectively over long periods of time. This book
celebrates the contribution of the major players in the field of
geosynthetics, from industry and academia alike in recent years,
in the collective effort to make geosynthetics more versatile, more
adaptive and more resilient towards sustainable infrastructure
development in Malaysia.
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