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Foreword by Dean
It gives me great pleasure to welcome you to the Faculty of Engineering and
Built Environment (FKAB), Universiti Kebangsaan Malaysia (UKM) and our ninth
research bulletin, ‘INNOVATE’ for 2016. At the faculty we are focused on nurturing
and developing professional educators and researchers. In this era of UKM as a
research university (RU), research activities should be a priority for all academic
staff. Towards this end, the faculty members have been working very hard to
obtain research grants from various sources and to produce research outputs
that would be of high standards. Last year alone, the faculty members managed to secure grants worth more
than RM 12 million from various sources. Furthermore, our researchers are active in publishing research
article in high impact journal quartile 1 (Q1) and quartile 2 (Q2) as reported in Journal Citation Report (JCR)
published by Thomson Reuters. Last year it was reported that 31% from overall indexed journal publication by
FKAB members were published in Q1 and Q2 journal. In term of UKM as a whole, FKAB contributed almost
26% publication in Q1 and Q2 journal.
The tremendous achievements from our researchers are giant steps towards attaining world class excellence
in the field of research. The Faculty’s achievements and development would not be possible without the
significant contributions of its members and support from the university. Therefore, I would like to take this
opportunity to thank all individuals in the faculty for their continued efforts in driving the faculty towards
academic and research excellence.
I hope that you will enjoy reading INNOVATE and wish you a good year ahead. If you have any feedback or
suggestions, please feel free to contact our editorial team.
Thank you.

Prof. Dato’ Ir. Dr. Abdul Wahab Mohammad
Dean Faculty of Engineering and Built Environment

Editorial Note
Welcome to the ninth volume of INNOVATE! This annual bulletin is an effort from
the Faculty of Engineering and Built Environment (FKAB), Universiti Kebangsaan
Malaysia to highlight research activities among our researchers. This edition among
other features selected research posters from the recent FKAB Brief Paper and
Poster Competition, held on 3rd of February 2016. Participants include academics
and postgraduate students from all our five departments (Electrical, Electronic & Systems Engineering;
Civil & Structural Engineering; Chemical & Process Engineering; Mechanical & Materials Engineering; and
Architecture).
The volume also contains current research activities, research achievements, list of successful research
projects, publications and intellectual properties (IPs) from our faculty members. It has proven to be a powerful
means to communicate our research outputs and creating future collaborations. Therefore, I highly encourage
contributions from FKAB researchers to INNOVATE. Let us work together to ensure high quality information and
attractive ideas be effectively disseminated to our readers.
On behalf of FKAB, I hope that this volume will enable researchers, students, stakeholders and the community
as a whole to be aware of the latest trends and findings in engineering and built environment research. I would
also like to invite friends and colleagues from the industry, research institution and academia to collaborate
with us on this exciting journey. Finally, I hope that the bulletin will be informative and valuable to our reader.
INNOVATE does not only highlight the new innovative research news in the faculty, but most importantly, it
reflects the faculty’s achievements and success stories.
Thank you and enjoy reading!

Prof. Dr. Mohd Zaidi Omar
Deputy Dean (Research and Internationalisation)
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SPECIAL HIGHLIGHT
ZERO WASTE PALM OIL PROCESSING
The Zero waste palm oil processing, an endowed researched program, was launched on the 23rd of September
2011 by the then deputy Prime Minister. Also present during the launching of the research program were the
Minister of Higher Education and the Chief Science Advisor to the Prime Minister. The mission of the research
program is to turn palm oil mills into green, carbon-neutral factories with zero emission and discharge, ensuring
the productivity and sustainability of the palm oil industry. The resulting effect of zero waste will enable both an
increase in the revenue for the industry, as well as securing a brighter and greener future for the environment.

FINANCIAL & HUMAN RESOURCES
The zero waste research program received more than RM 21 million funding from Sime Darby in
the form of endowment, research grant and scholarships. The manpower for the research program
involves UKM researchers, Sime Darby Engineers and postgraduate students. The UKM-YSD chair
on sustainable development: zero waste technology is an ideal model for a successful universityprivate partnership. The direct involvement of a stakeholder (Sime Darby) in the research program
ensures that the research work that is conducted is relevant and addresses the needs of the industry.

Caption: UKM & Sime Darby Research team
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STRATEGIC THRUST AREAS
To achieve the mission, the research program adopted various strategies such as, adopting green technology,
waste to wealth and reuse and recycle on the solids and liquids that are generated and elimination emission. Seven
strategic thrust areas focusing on various aspects of the milling by-products were identified. These thrust areas are:
• Biohydrogen and Biomethane Production – Fresh POME from
palm oil is used as a resource for biohydrogen and biomethane
production. A two-stage dark fermentation process using locally
isolated microbial consortia is adopted where biohydrogen is
produced in the first stage and biomethane in the second stage. A
laboratory scale two-stage fermentation system has been developed.
•
Biomass conversion - The biomass that is generated from
palm oil processing is subjected to a pretreatment process to
open up the fibres prior to enzymatic hydrolysis. Thermal and
chemical pretreatment processes have been investigated.
A
concoction of enzyme has also been developed for the hydrolysis
process. The hydrolysate is then added to POME for biohydrogen
production. A laboratory scale biomass pretreatment system
and enzymatic hydrolysis reaction system have been developed.
• Biomethane Reforming to Hydrogen - the biomethane that is produced
from POME is reformed into hydrogen using a chemical process. Several
novel catalysts have been developed for the conversion of biomethane
to hydrogen. A scaling up of the developed process is currently on going.
•
Biohydrogen Purification, Storage and Power Generation –
The biohydrogen is purified to 90% purity using adsorption technology. An adsorption technology
that has received WIPO patent is used for the purification process. The purified H2 gas is then stored
in a metal hydride container and a fuel system is used for power generation using the hydrogen
gas. Both the metal hydride storage and fuel cell system at pilot scale have been developed at UKM.
• Carbon Capture – CO2 that is emitted is captured biologically using microalgae. POME that has been
partially in the Biohydrogen - Biomethane fermentation (anaerobic digestion) is used as growth media of the
microalgae. Local microalgae strains have been isolated for carbon capture purpose to avoid biosafety issues.
A few locally isolated Chlorella sp. have been optimised for carbon capture. In addition, a few other strains
such as Chlamydomonas sp. and Scenedesmus sp. have been optimised for effluent treatment. Pilot scale
open and closed microalgae systems have been developed at UKM for carbon capture and effluent treatment.
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SPECIAL HIGHLIGHT
•
Water reuse and recycle - POME that has been subjected to anaerobic treatment in the
biohydrogen-biomethane fermentation and additional treatment in the algae carbon capture
system is further treated to produce water at boiler feed quality for recycle to the front end of the
mill. A combination of biological and membrane processes have been adopted for the final treatment
prior to recycling of the water. A pilot-scale water recycle process has been developed at UKM.

RESEARCH COLLABORATION
The research and development work is conducted collaboratively, not only among UKM and Sime Darby
researchers, but also with researchers from other Malaysian research institutes and universities such as
Universiti Teknologi Mara (UiTM). In addition the chair has also established collaboration with international
collaborators namely, Wageningen University,
the Netherlands, Feng Chia University, Taiwan
as collaborative partners and Thailand
Institute of Scientific and Technology
Research (TISTR).
The research win-win
collaboration with the foreign partners
involved technology sharing and exchange of
scientists and researchers. This collaboration
creates
a
consortium
of
Malaysian
intellectuals
with
a
global
outlook.

DEMONSTRATION PLANT
A demonstration plant for the zero
waste palm oil processing is currently under
Selangor. The demonstration will feature
the strategic thrust areas in transforming
the demonstration plant is expected to

construction at Sime
the integration of
palm oil mill into a
be completed and

CONTACT INFORMATION
Professor Ir. Dr. Mohd Sobri Takriff
Faculty of Engineering & Built Environment
Universiti Kebangsaan Malaysia
43600 Bangi,
Selangor, Malaysia
Tel:+60389216102
e-mail: sobritakriff@ukm.edu.my
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Darby Palm Oil mill at Tennamaram,
various technologies developed by
green factory. The construction of
commissioned in September 2016.

CURRENT
RESEARCH
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CURRENT RESEARCH
WEAR PROPERTIES OF THIXOFORMED A319 ALUMINIUM ALLOY
Thixoforming process involves forming of alloys in the semi-solid state to near net-shaped products. It has
significant advantages over conventional casting, such as less energy consumption, less solidification shrinkage
and decreased macro segregation. This process yields components of aluminium alloys with higher mechanical
properties compared to other casting processes. It is interesting to find out whether this technique is able
to produce alloys that are also more wear resistant compared to those fabricated using other processing
techniques. Therefore, the objective of this study was to produce a globular microstructure in A319 by using
the cooling slope method and to examine the influence of the thixoforming process on its wear properties. The
results were compared with those from conventional mould casting counterparts. Wear tests were conducted
using a pin on disc machine following the ASTM G99 standard. The counterpart disc was made of M2 tool steel.
Tests were carried out at a 10, 50, 100 N applied loads, 1 m/s sliding speed, and a sliding distance of 9000m.
This study revealed that
thixoforming
process
has
resulted
with
the
transformation
of
α-Al
dendrites of the conventional
cast alloy into fine globular
ones, modification of the
silicon particles, and a uniform
distribution of the silicon and
intermetallic-phase particles.
The thixoformed A319 also
displayed higher hardness
values compared with the ascast material. As a result, the
thixoformed A319 exhibited
better wear resistance and
lower coefficient of friction
compared with the as-cast
A319 alloy.

Optical micrographs of (a) as-cast and (b) thixoformed A319 alloy, (c) an
example of worn surface of the as-cast alloy at 100 N load, and (d) the
average coefficient of friction at different loads.

For further correspondence kindly contact:
Professor Dr. Mohd Zaidi Omar
Department of Mechanical and Materials Engineering
Faculty of Engineering and Built Environment
Universiti Kebangsaan Malaysia
43600 UKM Bangi, Selangor, MALAYSIA
Tel: 603-89118007
Email: zaidiomar@ukm.edu.my
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FABRICATION OF IN2O3-CNTS FOR DYE-SENSITISED SOLAR CELLS
Dye-sensitized solar cells (DSSCs) are more desirable than silicon solar cells owing to their low cost
fabrication, simple manufacturing method and high photovoltaic efficiency. A preferable metal oxide
semiconductor used as a photoanode in DSSCs is still important. In2O3 is a promising photoanode
material where it has a slow recombination rate in DSSCs. In order to enhance the overall power
conversion efficiency (PCE) of the In2O3-based DSSC, a combination of CNTs (MWCNTs and
SWCNTs) and In2O3 are introduced as the photoanode. Figure 1 shows the IV-measurement test of
In2O3-MWCNTs- based DSSC under simulated AM 1.5 solar spectrum irradiation at 100 mW/cm2.

Figure 1. IV-measurement test of In2O3-MWCNTs- based DSSC

The surface roughness and porosity increased when CNTs were added to pure In2O3 solution. The increased surface
roughness and porosity of the In2O3-CNTs increased the short circuit current density (Jsc) and the PCE of the DSSC.
Besides that the crystallite size and grain size decreased in addition of the CNTs. The smaller grain sizes of In2O3
increased the surface area that provides more space for dye adsorption on the surface of In2O3 and increases the
PCE of the cell. Addition of CNTs also increases the bandgap of In2O3 to 3.31 eV where this higher bandgap led to
increase of open circuit voltage (Voc) of the cell. Moreover, a slow recombination rate was observed in In2O3-CNTs
–based DSSCs. A slow recombination rate in DSSCs improves the electron transport process with higher sheet
resistance that increases the conductivity of the cell and improves the fill factor (FF). The charge transport resistance
also increases indicating a slow electron recombination process in DSSCs. The PCE of In2O3-SWCNTs –based
DSSCs exhibit the highest efficiency of 1.29 % with Voc, Jsc and FF of 0.37 V, 9.45 mA/cm2 and 0.37, respectively.

For further correspondence kindly contact:
Assoc. Prof. Dr. Huda Abdullah
Department of Electrical, Electronic and Systems Engineering
Faculty of Engineering and Built Environment
Universiti Kebangsaan Malaysia
43600 UKM Bangi, Selangor, MALAYSIA
Tel: 603-89216310
Email: huda.abdullah@ukm.edu.my
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CURRENT RESEARCH
THE EFFECTS OF VOID ON NATURAL VENTILATION PERFORMANCE
IN MULTI-STOREY HOUSING
Void is a passive architectural feature which is adopted for natural ventilation and lighting. It is normally located
in the middle of a building. The provision of the void is one of many important design strategies to enhance natural
ventilation in multi-storey buildings. This passive architectural feature is important to be considered in highly dense
naturally ventilated multi-storey building, such as residential building. This study focuses on Malaysian Affordable
Multi-Storey Housing that is located in suburban area. This study uses the Computational Fluid Dynamic (CFD)
model to predict ventilation performance of the selected building. Field measurement has been conducted to
validate the CFD model. Ventilation rate (Q), which is necessary for thermal comfort and health reasons, is selected
as a parameter to investigate the effects of different void’s configurations in the selected multi-storey building.

Figure 1. The Effects of Void in the Studied Building

The Effects of Void at 0˚ wind angle

The Effects of Void at 45˚ wind angle

This study revealed that the provision of void can enhance natural ventilation performance in all levels of
multi-storey housing with the increasing of ventilation rate, from 3.44% to 40.07%, by enlarging the void’s
width by 50% larger than the existing void. Currently. this study is limited to 50% enlargement of void’s width
and is only tested at 0˚ and 45˚ wind angles. As a conclusion, the provision of void in multi-storey buildings is
highly recommended to improve ventilation performance especially for multi-storey buildings in highly dense
surrounding. And, it is also recommended to have larger area of void to have greater ventilation performance.

For further correspondence kindly contact:
Dr. Mohd Farid Mohamed
Department of Architecture
Faculty of Engineering and Built Environment
Universiti Kebangsaan Malaysia
43600 UKM Bangi, Selangor, MALAYSIA
Tel: 603-89116842
Email: faridmohamed@ukm.edu.my
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INVESTIGATION OF IONOSPHERIC DELAY FORECASTING
USING GPS TEC MEASUREMENTS OVER MALAYSIA
The ionosphere is the upper region of the atmosphere layer that ranges between 60-1500 km from the
Earth’s surface and it has massive effects on the global position system (GPS). These effects are known as the
ionospheric delay error which is also indicative of the dispersive nature of the ionosphere. The main parameter of
the ionosphere causing the delay in GPS signals is the Total Electron Content (TEC). The large numbers of TEC are
often associated with ionospheric scintillation events that can cause amplitude and phase fluctuations of the GPS
signal as in Figure 1. In severe conditions, these fluctuations result in the GPS receiver to lose lock. The ionospheric
delay error of the GPS signal varies depending on several factors such as the time of the year, time of day, solar cycle,
elevation angle and the user’s location. Throughout high solar activity, this delay can cause a vertical ranging error
between 5 to 15 m or exceeding 150 m in extreme cases, which greatly affects the performance of GPS navigation.

Figure 1. Effects of the ionospheric layer on the GPS satellite signal

Forecasting and evaluations of transionospheric propagation errors hold important information for
satellite and space navigation, radio astronomy applications and space geodesy. The work carried out in
forecasting and assessment of transionospheric propagation errors to obtain accurate measurements
leading to better results by using new approach (Holt-Winter method) to investigation of ionospheric
delay forecasting using GPS-TEC measurements over Malaysia in to enhance the contribution of
the knowledge on the effects of ionospheric delay errors on GPS navigation in Malaysia. Results
obtained from this project would be highly beneficial to provide GPS data correction to GPS users as
well as to assist the future development of satellite-based augmentation system (SBAS) in Malaysia.

For further correspondence kindly contact:
Professor Dr. Mardina Abdullah
Department of Electrical, Electronic and Systems Engineering
Faculty of Engineering and Built Environment & Space Science Centre (ANGKASA)
Universiti Kebangsaan Malaysia
43600 UKM Bangi, Selangor, MALAYSIA
Tel: 603-89118032
Email: mardina@ukm.edu.my
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CURRENT RESEARCH
POST-BUCKLING BEHAVIOUR OF SLENDER PLATE GIRDERS
CONTAINING INCLINED STIFFENERS
Due to the fact that thin steel plates are prone to local and shear buckling at relatively low shear, plate
girders are stiffened transversely or longitudinally to improve the shear capacity of the slender webs.
Analysis and design of plate girders incorporate post-buckling reserve of strength which resists applied
loads considerably in excess of the initial buckling load. The thin web sustains additional compressive stress
through tension field action which anchors against the top and bottom flanges, resulting in formation of
buckle patterns. Such load carrying mechanism contributes significantly to the ultimate performance of plate
girders. Provisions of intermediate transverse stiffeners at certain intervals, in addition to preventing the
torsion of flanges, serves as boundaries for the development of tensile membrane in the thin web. Back then,
studies on ultimate load behaviour of transversely stiffened plate girders were extensive in order to establish
the philosophy and design procedures. The stability of a web plate can also be improved by subdividing the
individual panels with longitudinal stiffeners. Studies have been carried out in the past in order to determine
the number, dimensions and positioning of longitudinal stiffeners in a web panel for optimum design.

Figure 1. Behaviour of Plate Girders with Inclined Stiffeners at Failure

Use of inclined stiffeners, however, results in unequal diagonal length and unequal subdivisions of web panels
at the top compression and bottom tension flanges. Combination of post-buckling effect and uneven shape of
web panels results in complex behaviour and may perplex the analysis of the girders. Inclined stiffeners provide
the advantage of limiting the shear factor without requiring the expensive addition of longitudinal stiffeners.
Variations of strength and failure characteristic are to be investigated in order to enhance understanding
of the behaviour of thin-walled members. A series of experimental tests and numerical simulations are to
be performed on a number of specimens. Attention is focused on aspects such as inclination degree of the
stiffeners as well as the web opening shape and size in order to highlight the benefits of using inclined stiffeners
over the conventional practice. Based on the empirical and numerical results, a method for design of plate
girders with inclined stiffeners may be proposed, in alignment with the provisions in the current design codes.

For further correspondence kindly contact:
Dr. Mohd Yazmil Md Yatim
Department of Civil and Structural Engineering
Faculty of Engineering and Built Environment
Universiti Kebangsaan Malaysia
43600 UKM Bangi, Selangor, MALAYSIA
Tel: 603-89216202
Email: mymy@ukm.edu.my
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ROUGHNESS EFFECTS ON NACA 0026 AIRFOIL
The effects of highly-ordered rough surface called riblets, applied onto the surface of a NACA 0026 airfoil
are investigated experimentally at friction Reynolds numbers approximately 280. The experiments have been
conducted at the Pangkor wind tunnel, UKM. Fig. 1(a) shows a close up view of a riblet sheet with dimensions
height, h = 1 mm, pitch or spacing, s = 1 mm. Fig. 1(b) shows a NACA 0026 of 500 mm span, 600 mm chord
and 156 mm thickness with different riblet arrangement on it. Riblet strips of 50 mm wide and 400 mm
long have been arranged on the airfoil. Different riblet orientations have been applied as shown in Fig.
1(b). Riblets aligned with the flow or yaw angle α = 0o, is simply denoted by z. Likewise, the converging and
diverging riblets with yaw α = 10o (with respect to the flow direction) are denoted by c and d respectively.

Figure 1(a) close up view
of riblet sheet

Figure 1(b) Riblet arrangement
on airfoil

Figure 2(a). Mean velocity
profiles, dashed-dotted line
represents 1/KLog(z+) + A, K =
0.25 and A = -1.5

Figure 2(b). Turbulence
velocity profiles dasheddotted line represents z+ = 20

Hotwire measurements have been performed on the black points (denoted by measurement points) in Fig. 1(b)
for converging, diverging and zero, respectively. A reference point flow was performed on a smooth surface
marked by the white dot. Fig. 2(a) shows the mean velocity profiles plotted with inner variables. Both converging,
c and diverging, d riblets pattern inherit similar mean velocity in the near-wall and logarithmic regions. However,
c flow exhibits thickest boundary layer thickness, followed by d and z. The Karman constant, K = 0.25 follows flow
in adverse pressure gradient turbulent boundary layer (TBL). The turbulence intensities profiles show jagged
intensities in the near wall-region caused by the riblet surfaces. The near-wall intensities peaks occur at z+ = 20,
well above z + = 12 – 15 for TBL on smooth surfaces. Prominent outer-humps show very clearly for both c and d
flows, while the z flow has smallest out-hump. It is concluded that a small strip of different roughness feature
applied at a leading edge of an airfoil changes the turbulence structure dramatically, and therefore skin friction.

For further correspondence kindly contact:

Ir. Dr. Zambri Harun
Department of Mechanical and Materials Engineering
Faculty of Engineering and Built Environment
Universiti Kebangsaan Malaysia
43600 UKM Bangi, Selangor, Malaysia
Tel: 603-89126518
Email: zambri@ukm.edu.my
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CURRENT RESEARCH
PERFORMANCE CHARACTERISTICS OF ASPHALT CEMENT
MODIFIED WITH ACRYLATE-STYRENE-ACRYLONITRILE
POLYMER AND ALUMINIUM OXIDE NANOPARTICLES
Modification of asphalt cement has been used in the last few decades to mitigate several root causes of asphalt
cement failures. This study was conducted to investigate the performance characteristics of asphalt cement
modified with acrylate-styrene-acrylonitrile (ASA) polymer and aluminium oxide (Al2O3) nanoparticles. Various
asphalt binder properties such as physical, chemical, morphology and rheological properties were tested. Three
types of samples with different concentration of the additives were studied for each modifier, namely asphalt
cement with 3, 5, and 7% of ASA and Al2O3 individually. The influences of both modifiers on those properties
were evaluated by conventional tests viscosity, X-ray diffraction (XRD) and a dynamic shear rheometer (DSR).
The temperature susceptibility of modified asphalt cement was reduced compared with unmodified sample. In
addition, the storage-stability test confirmed both modifiers have better compatibility. Furthermore, XRD results
revealed that the phase of asphalt cement changed from amorphous to semi-crystalline with the addition of
ASA, which indicates that this material has good workability with asphalt cement. Meanwhile, the phase of
asphalt cement modified with Al2O3 has remained in the same amorphous phase. Also, Scanning Electron
Microscope (SEM) images revealed that the dispersion of modifiers inside asphalt cement was regular without
any agglomeration. Based on the DSR measurements, modification has reduced temperature susceptibility, and
increased stiffness and elastic behaviour in comparison to control sample. Moreover, the ASA and Al2O3 show
improved rutting resistance at high temperatures and higher fatigue performance at intermediate temperatures.
The best performance was obtained when the concentration of 5% of both modifiers was added to asphalt cement.

Figure 1. (a) XRD , (b) SEM , (c) DSR
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THE SUCCESS OF URBAN VILLAGE
IN ATTRACTING PEOPLE, MALAYSIA
A successful place in attracting people is essential in urban design because it is one of the main indicator in order
to determine a good place. Moreover it could ensure the liveable, pedestrian friendly and vibrant environment
which represent the unique character and identity of the place. These qualities of the environment will generate the
‘genius loci’ or ‘spirit of place’ – parallel with the goal of urban design. However today, fast development are eroding
the ‘spirit of place’ in many cities around the world including the area of urban village in Malaysia. The dilemma
becomes more serious when several village (kampung) have become a former of the rapid urbanisation such as
Kampung Kerinchi, Kampung Abdullah Hukum and Kampung Rawa, Kuala Lumpur. As a result, it have change the
urban pattern whether from its appearance and function of the place. This study refers to the traditional urban
village as a solution of the dilemma encountered as suggested by most scholars. Therefore the strengths and
weakness of our ancestor could be learned for our future development with emphasising local community character.

The existing character of Kampong Bharu, Kuala
Lumpur

A propose of new development of master plan
of Kampong Bharu, Kuala Lumpur

Figure 1. The Existing and Future Development of Kampong Bharu, Kuala Lumpur

Kampong Bharu, Kuala Lumpur Malaysia is chosen as a case study because it is the only urban village left in Kuala
Lumpur City Centre that was inherited from 1899, during British colonial period. It still attracting people until today
through its unique identity. This study using mixed-mode where it involves five data collections, namely; survey, field
observation, in-depth interview and recognised photo with user and also document review on historical significant.
The study will look at four key qualities that contribute to the successful of urban village, namely; access and
linkages, uses and activity, comfort and image and also sociability. The result of study will contribute as a guide of
successful Urban Village, Malaysia in attracting people where it could be use in a context of metropolitan city centre.
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CURRENT RESEARCH
SIMULATION OF THE WIND FLOW THROUGH KUALA LUMPUR
BUSINESS CENTRE
Poor ventilation is one of the major problems of large modern cities. This poor ventilation results in temperature
rise and pollutant concentration in high population urban areas which in turn affect human health and increase
power consumptions from air conditioning systems usage. Flow through Kuala Lumpur City Centre (KLCC) was
simulated using large eddy simulation (LES) to predict the flow conditions and air quality in this crucial area.
The model of KLCC was generated using a combination of Google Earth® built-in models and the SketchUp®
drawing tool. The simulation included buildings within a 1,100 m circle (Fig. 1). The average building height was
113 m. The inlet, outlet and lateral boundaries were assigned periodic conditions and the upper wall was moved
at a constant speed of U0 = 2.5 m/s (9 km/hr) in the x-direction (East). The ground and buildings were assigned
a no-slip condition and standard wall functions were used to treat the near wall region. Mesh was built with a
total number of cells of 340,400. The pressure-velocity coupling was maintained by the PISO algorithm. The time
step was taken as 0.01 s and the total simulation period was set such that the free stream sweeps the domain
three times (5000 s). The simulations were performed in parallel on an Intel® Xeon® workstation (4 CPUs).

Figure 1 KLCC model

Figure 2 streamlines of the
wind flow through KLCC

Figure 3: Vertical
profiles of mean wind
speed at three
locations through
KLCC

Figure 4: Vertical
profiles of turbulence
intensity at three
locations through
KLCC

From the simulation it was found that the high-rise buildings can distort the wind streamlines (Fig. 2) and
the velocity profiles (Fig. 3) and generate turbulence (Fig. 4) for an area that extends vertically up to five
times and horizontally for several times the average building height. The flow through the urban area faces
high resistance which causes it to escape the canopy in both the horizontal and vertical directions. The
friction increases the turbulence intensity and transport, especially in high density areas, which has positive
effects on the heat dissipation and pollutant dispersion in urban areas. However, the substantial increase
in building density dampens turbulence. The study benefits city planners who are now grappling with the
correct model once KLCC hosts at least three skyscrapers with the height above 500 m in the next decade.
For further correspondence kindly contact:

Ir. Dr. Zambri Harun
Department of Mechanical and Materials Engineering
Faculty of Engineering and Built Environment
Universiti Kebangsaan Malaysia
43600 UKM Bangi, Selangor, Malaysia
Tel: 603-89126518
Email: zambri@ukm.edu.my

17

“BUILDING DEFECT MANAGEMENT PROGRAM”
UNDER SOFT LANDINGS LEVEL 3 APPROACH
AT PUBLIC UNIVERSITIES IN MALAYSIA
Within the past decades, series of fault and technical failures in government new buildings have caused a very
disturbing situation to the construction industry in Malaysia. Numerous efforts followed up but issues are yet to be
resolved. As such, preventive measures need to be considered at the earliest possible of project cycle, amongst
others, is to review the existing contractual requirements directly involved with building defects. Handing over a
building from the main contractor to client/ building owner as per say, is the crucial part where listed defects at
this point are merely under full liability of the main contractor. “Zero defect” approach to construction is becoming
a serious talk abroad where Soft Landings approach has been identified to provide end users with buildings
that meet the end users’ needs and required operational outcomes. In order to embark on this Soft Landings
Framework which is only adapted in United Kingdom (BSRIA, 2012), Australia and New Zealand (CIBSE ANZ,
2014); we need to introduce Checklist P13 named “Building Defect Management Program” to the current 12
checklists (P1 to P12) of Soft Landings Framework Level 3 (Pre-Handover) under CIBSE ANZ. CIBSE ANZ has
established Checklist P12 on O&M Manual Review as an addition to the original framework created by BSRIA.

Figure 1 RIBA Plan of Work (Source: Soft Landings: BSRIA 2/2012)

Under this program, the team should review JKR 203A Form of Contracts with PWD personnel authorised
as a policy maker to revise the existing Form of Contracts to help reduce the number of building defects at
handover. Stakeholders’ verification is thus required on potential revision to be made on existing JKR 203A
Form of Contracts among which are the positioning of As-built Drawings as a Preliminary item, the option
of using “WJP” (Wang Jaminan Pelaksanaan) as retentions rather than Performance Bond, release of
50% of Performance Bond after CPC is issued and also O&M manuals being part of CCC mandatory
submissions. Should this proposed revision be tabled for the approval in the future, new buildings shall
be delivered with smooth transition, minimal defects and improved building quality standard as a whole.
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ABSTRACT
Pre-fabricated narrow crest submerged breakwater provide option for modeler in hydrodynamic wave modeling. Wave transmission is one of the components resulted from interaction between incident wave and coastal
structure. Hydrodynamic factors influenced wave transmission were wave period, wave height and water depth
whilst structural factors were structural height, bottom width as well as crest width. A systematic test program
was undertaken in a monochromatic unidirectional wave condition. This narrow crest submerged breakwater
also acts as artificial reef to protect and conserve marine biology as well as enhance the marine ecological environment. This 2-D modeling study presents transmission coefficient as the reference index of breakwater’s wave
attenuation.
Keywords: wave attenuate, pre-fabricated structure, transmission coefficient, monochromatic regular wave.

INTRODUCTION
In the past two decades submerged breakwaters
have been increasingly used in coastal management
for beach protection from erosion without spoiling
landscape. Submerged breakwaters absorb some
of incoming wave energy thus diminish the transmitted wave energy. The effects of breakwater in different depth of submergence on wave hydrodynamics
was analyzed depending on site condition, different
parameter of wave propagation and structural type
(Ahmad Mustafa et al. 2014). Hydrodynamic and
morphodynamic of multiple narrow crested breakwaters were also explored by previous researchers
; Martinelli et al. 2006) Nevertheless, studies shows
submerged breakwater were both successful and
unsuccessful for erosion mitigation, and they found
mixed results on the shoreline response of such structures. The characteristics affecting shoreline response
to submerged structures must be carefully examined
(Ranasinghe & Turner 2000). Submerged breakwaters when design with the input of aquaculturist, can
have similar effects as that of natural offshore reefs
with the enhancement population of coral and protect
the marine biology and repair the marine ecological
environment creating salients and tombolos (Monica
A. 2014).This paper present pre-fabricated narrow
crested structure, Wave Breaker and Coral Restorer
(WABCORE), a simple trapezoidal design of narrow
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crest that is subject to hydrodynamic character of
each and different places developed by NAHRIM.

EXPERIMENTAL SET-UP
A 2-D hydrodynamic physical model were carried out
in National Hydraulic Research Institute Of Malaysia
(NAHRIM) with largest possible scale and subjected
to the test facility capability. Froude Law with scale
effect of 1:4 has been determined. Waves forces were
calibrated in the flume by arrays of wave probes before and after the structure to ensure the incident
wave measurements are not corrupted by reflected
waves.

WABCORE CONSTRUCTION AND TEST
PARAMETER
The pre-fabricated of WABCORE were tested in arrangement of bottom up in arrangement of 4-3-2-1
comply to geometric similarity while wave propogation compliance to kinematic and dynamic similarity.
Actual primer wave data were collected earlier in Pulau Tinggi, Johor by using of Acoustic Doppler Current
Profiler (ADCP) and designed scale effect was shown
in Table 1.

Table 1: Designed test parameter.

Wave Type
Wave Period, Tp(s)
Wave Height, Hi(m)
Water Depth (m)
Frequency (Hz)		

Monochromatic
2.50, 2.0, 1.75, 1.50
0.10, 0.15, 0.20, 0.25
0.50, 0.75, 1.0, 1.25
0.40, 0.50, 0.57, 0.66

RESULT AND DISCUSSION
Crest level height plays a very significant effect in
wave transmission. Incident wave energy dissipated
when relative submergence depth, ds/Hi more than
0. Transmission coefficient increase when submergence depth increase due to the decreasing in effective structure height as shown in Figure 1.
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Figure 1 : Effect of submergence depth

CONCLUSION
Plotted Ct for WABCORE shows an amazing performance for wave transmission. Subject to different
sea state condition such as water depths (m) , wave
periods (s), incident wave height (m) and wave length
(m), indicated high wave suppresion and capability of
WABCORE that promotes wave breaking and structural friction to wave motion. The dissipation of wave
nearly 60% of incident wave height in the test limit of
relative water depth, 0.4 ≤ h/d≤ 1.0 and submergence
depth, 0.0 ≤ds/Hi≤ 0.00049in regular monochromatic wave.
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ABSTRACT
Food premise refers to the cafeterias and restaurants which serve as a major contributor to water pollution.
Contamination arises from the discharge of waste water containing substances such as fats, oils and grease
into the drainage and irrigation systems. The disposal management of this waste should be controlled. Therefore
this study is important to determine the methods involved in waste cooking oil (WCO) sustainable management.
These methods include the waste cooking oil collection system. The aim of this study is to obtain an initial overview of the food premise entrepreneur’s knowledge on waste cooking oil collection efforts and the entrepreneurs’
willingness to apply this pilot program. Apart from that, the obstacles that arise can be overcome and subsequently, the waste cooking oil collection process can be improved.
Keywords: waste cooking oil (WCO), fat and grease, food premise.

INTRODUCTION
Greasy and oily waste products are commonplace in
food premises in Malaysia. This is due to cooking and
food preparation activity that takes place in those
food premises. The quantity of waste cooking oil that
is produced is high due to the method of preparation
of fried foods that is very popular among Malaysians.
WCO disposal that is uncontrolled will cause negative impacts to the environment. The discharge of
waste cooking oil into the water system will change
the oxygenation process and destroy the aquatic life
by covering the surface of water and preventing oxygen from dissolving (Kabir et al. 2014). Besides that,
the discharge of WCO into drains or sewers leads
to blockages, and if dumped in the municipal solid
waste landfills or into municipal sewage treatment
plants, it will create operation problems along with
the pollution of water and soil (Sheinbaum-Pardo,
Calderón-Irazoque & Ramírez-Suárez, 2013). WCO
has great potential commercialization for use in the
production of products such as biodiesel (Kumaran et
al, 2011), polyurethane (polyol) and bitumen (Asli et
al, 2012) that can reduce the dependence on natural resources. This study focuses on cafeterias and
Alur Ilmu, UKM as an indicator to evaluate the level
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of pollution due to the WCO disposal by cafeterias.
There are three methods used to achieve the objective for this study namely the questionnaire surveys,
laboratory water quality analysis, and collected data
at the site. The answers given in the questionnaire
were designed using the Likert scale and distributed to the cafeteria operators in UKM as the respondents in this study . The questions were divided into
four sections which are: a) respondents’ background,
b) respondents’ knowledge on the WCO collection, c)
respondents’ readiness towards WCO collection and
d) obstacles faced by respondents to mobilize the
collection system. There are 4 different water sampling locations chosen along the Alur Ilmu UKM to carry out the water quality test, and these locations are
the outlets of cafeteria A, B, C, and D. These water
samples were tested on 5 parameters which are the
Biochemical Oxygen Demand (BOD5), Oil and Grease,
Chemical Oxygen Demand (COD), Ammonia Nitrogen
NH3N, and Total Suspended Solid (TSS).The amount
of waste cooking oil collected at the UKM cafeterias
was recorded every 2 weeks. These data, according to
the cafeteria, were compiled into Microsoft Excel 2010
and will be used in the modelling of the WCO collection systems using Artificial Neural Network (ANN)
applications.

RESULTS AND DISCUSSION
Based on the knowledge question, it shows that the
highest percentage scale is between satisfied and
very
satisfied. Most cafeteria operators have high knowledge of the collection of the WCO, recycling the WCO
and the risk of uncontrolled waste disposal which is
about 36.% to 57.9%. The survey also found that most
operators are ready to implement the WCO collection system in their cafeteria, whereby about 23.6%
to 57.6% had ticked in the ‘satisfied’ and ‘very satisfied’ columns.

Fig. 1 BOD5 of water sample

Fig. 2 Oil & Grease of water
Sample

Fig. 1 shows the value of the BOD5 test result at four
sampling locations. BOD5 values indicate a high
content of biodegradable material and that the
organic materials in the sample either in the form of
fat, carbohydrates, oil and protein are high. From
Fig. 1, cafeteria B and C have the highest value of
BOD5 as both are actively into fried food and other oily foods. Results of the oil and grease test from
Fig. 2 show the highest reading at cafeteria B and D.
This is because both of the cafeterias are located at
the student center, where they are often frequented
by the students and the uses of oil and margarine in
the cake and bread preparation also lead to the high
content of oil and grease in water.

Fig. 3 Collection of WCO in UKM Cafeterias

Fig. 3 shows the weight of the WCO collected at 13
active cafeterias in UKM according to the months
starting from October 2014 until December 2015.
Based on Fig. 3, there has been an increasing amount
of WCO collected since October 2014 to December
2015. The highest amount was collected on October
2014 which was 544.3kg. The data was recorded according to two time periods which are the Normal Period and Holiday Period.
Because of that, on the Holiday Period or known as
the semester break, the quantity of WCO collection
was 0kg in November, December 2014 also June and
July 2015. Within the Normal Period, every cafeteria
had given its WCO once a week. The results showed
an increasing weight of the WCO collected due to
the increase of the awareness among cafeteria operators towards environmental aspects. The result
showed that the average collection made by cafeterias in the UKM campus produced between 4 kg and
42 kg of WCO per month

CONCLUSION
From preliminary monitoring, evaluation and analysis
of this research, it is found that the problems regarding oily waste pollution from cooking and food preparation from the cafeterias can be minimized through
the implementation of the WCO collection system.
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ABSTRACT
Science, Technology, Engineering and Mathematics (STEM) education is critical when it comes to producing students who are able to meet the needs of human resource in developed countries. Secondary school students’
lack of understanding in technical and vocational aspects for civil engineering subjects is crucial to be addressed
and it is a challenge to cater for the workforce in the industry. In addition, students in subjects that involve civil engineering have given a poor perception due to their declining performance. The importance of students’
understanding in their field of work needs to be implemented as early as school level. The understanding of a
subject depends on the approach taken in the process of teaching and learning. A better approach applies if
a subject can be associated with students’ daily activities. The issue closest to them is the issue related to the
environment. With this issue, a sustainable solution can be carried out by STEM knowledge through innovative
recycling technologies. Therefore, this study aims to develop a STEM education module through innovative recycling technologies. This module will be linked with the theory of STEM subjects capable of understanding and at
the same time it can improve students’ concerns on environmental protection and enhance students’ thinking to
a higher level of innovation. It will be produced in the form of teaching and learning in and outside the classroom.
Keywords: STEM, Education, recycling technology, engineering education

INTRODUCTION
Early education plays a critical role in the economic
growth and development of a country. Therefore, the
process of teaching and learning that takes place in
the classroom is the key determinant of success of the
country in the future. Science, Technology, Engineering
and Mathematics (STEM) education is a subject that
is important to produce students who have high-level
of creativity and innovation to meet the needs of human resources in developed countries. The target ratio of science : arts stream students set by the Ministry
of Education is 60:40, but the ratio was 20:80 in 2012
compared to 25:75 in 2000 because only 20% of the
472,541 students who took the SPM were science students(Fadzil & Saat 2014). In addition, post SPM students also tend to prefer social sciences, business and
law at tertiary education level(Malaysia 2011).With a
focus on science and mathematics, integrated STEM
module was developed to encourage innovation (Corlu 2014). This is because STEM and innovation are related and they are both important in the teaching and
learning process at school level. The problem of climate change is a very serious crisis in the world today.
Conference of Parties (COP21) was held in Paris, attended by 160 countries and they agreed to prevent
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the global temperature increase to 2 ° C by the end of
this century. This is regarded as one of the last efforts
of humankind to save the earth (Baharuddin 2015).
Moreover, Solid Waste Cooperation (SWCorp) has a
recycling target of 22% by the year 2020, but there
is only 10.5% recycling rate at present compared to>
40% in developed countries (Zamani 2015). Through
recycling activities, environmental education and sustainable development can be delivered in the higher
education system in UKM.(Zain et al. 2012; Zain et al.
2013). Therefore, students need to be exposed to environmentally friendly technologies to foster their interest in science and technology. STEM education and
innovative recycling technology module is consistent
with the needs and requirements of the education
system today.In this study, we propose the use of the
quantitative approach by using survey method. The
survey or questionnaire will be given to the sample of
students before the module and after the module has
been conducted. The sample of students who choose
to take this module will have different family backgrounds and academic achievements.
Then, the data taken from the questionnaire will be
analysed by using the Rasch Model. This is to ensure

that the module conducted receives a positive or negative feedback from the sample. The pre-test has
been conducted and two sets of questionnaire have
been given to the sample of 40 people from Form 1
students. The first questionnaire was to know the level of interest of the sample towards STEM subjects
and their interest in pursuing their studies in science
stream at upper secondary school. The second was to
know about their level of awareness and the environmental education they had learned in school.

Fig. 3 No. of students who carry out recycling activities at home

CONCLUSION

Agree

totally agree

not sure

disagree

Fig. 1 No. of Students who want to pursue science stream

According to Figure 1, only 27 out of 40 students are
interested to pursue studies in the science stream at
upper secondary schools. The other 13 students may
be more interested in pursuing studies in arts or business stream. The factors that may affect their judgement in choosing the stream are that they lack confidence and understanding towards STEM subjects.

Fig. 2 No. of students who are aware of the importance of
environmental preservation and conservation

Referring to Figure 2, 100% of the sample is aware of
the importance of environmental preservation and
conservation. This is due to the fact that school activities in which the students have participated are
related to the environment. However, according to
Figure 3, the number of students who carry out their
recycling activities at home is less than half from the
sample. From 40 students, only 16 carry out recycling
activities at home. This may be due to the lack of parents’ participation and awareness on their children’s
activities. Fig. 3 No. of students who carry out recycling activities at home

This study has shown that the interest level of students towards the STEM subjects and science stream
is still low and this is a challenge to increase the interest. Other than that, the students have already been
aware of the responsibility in taking care of the environment, but they do not practice what they learn in
school. Therefore, further research needs to be done
after they have completed the module.
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ABSTRACT
A high strength fire resistance concrete with high volume of fly ash with nano-silica concrete slab with dimension
of 1.85 × 1.70 × 0.2 m3 is exposed to heat according to standard ISO 834 fire curve for duration of 120 min in
medium scale furnace. The objective of this study is to determine the temperature variation at the depth from
exposed surface, d = 30 mm, 60 mm, and 90 mm, and to analyse the suitable concrete cover for different case
of fire. Result shows that at d = 30 mm, 60 mm, and 90 mm, the temperature recorded after exposed to 120
min are 520 °C, 283 °C, and 211 °C respectively. The temperature at d = 60 mm and 90 mm are less than 300
°C, the critical temperature of concrete and reinforcement where it starts losing the strength. Taking 60 mm as a
standard concrete cover for tunnel, analysis shows that the concrete cover for 30 min fire duration can be reduce
to 25 mm (58%) and for 60 min fire duration can be reduce to 38 mm (37%).
Keywords: High strength concrete, fly ash, nano-silica, tunnel lining

INTRODUCTION

METHODOLOGY

The ISO 834 fire curve has been used to study the
performance of tunnel lining structure expose to high
temperature. Any structural damage to the tunnel
will terminate the operation for months and resulting enormous financial consequences in the repair
costs. Various research has been conducted to determine the critical temperature for concrete and reinforcement during fire. The critical temperatures for
concrete is between 430 °C to 660 °C (Fletcher et. al,
2007). Concrete loss the strength at 300 °C and do
not functioning at its full structural capacity at 600
°C (Majorana et. al, 2010). The reinforcement lost
the bearing capacity at 300 °C and 60 mm concrete
cover is required to resist the heat (Kaundinya et. al,
2007). Recently, a new fire resistance concrete (Ibrahim, 2013) has been produced by using high volume
fly ash with nano-silica. This product is sustainable
and has equivalent residual strength after exposure
to 700 °C to that of OPC concrete before exposure to
high temperature. In this study, we propose using the
high strength fly ash nano-silica concrete as a tunnel
lining structure and expose to ISO 834 fire curve for
duration 120 min. The objective of the test is to determine the thermal distribution in concrete and to predict the suitable concrete cover for different duration
of fire: (i) 30 min; (ii) 60 min; and (iii) 120 min.

The concrete composition is shown in Table 1. The
compressive strength at 28 days is 62.7 MPa. Dimension of concrete slab is 1.85 × 1.70 × 0.2 m3 with
60 mm concrete cover. Four thermocouples type K
(cased) is installed at d = 30 mm, 60 mm, and 90 mm.
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The test is following the procedure by European
Federation of National Associations Representing
for Concrete (EFNARC) and the test setup is as
shown in Figure 1. Table 2 shows the duration of fire
in tunnel by World Road Association (PIARC) and
International Tunnelling Association (ITA). For cars
and vans, the duration of fire is 30 min and 60 min.
For trucks and tankers, the duration of fire is 30
min and 120 min.

Fig. 1 Temperature variation inside
concrete slab

RESULTS AND DISCUSSION
Figure 2 shows the temperature distribution in the
concrete after expose to high temperature for 120
min. At d = 30 mm, 60 mm, and 90 mm, the temperature recorded are 520 °C, 283 °C, and 211 °C respectively. Comparison of this result to the previous
research (Dorgarten et. al, 2004) (Caner and Boncu,
2009) as exhibit in Table 3, the temperature at d =
30 mm is found in between the previous test result.
However, the temperature at d = 60 mm is lower than
the previous test result.

Fig. 3 Temperature variation inside concrete slab

CONCLUSION
This study has shown that at d = 30 mm, 60 mm, vand
90 mm, the temperature recorded after exposed to
120 min are 520 °C, 283 °C, and 211 °C respectively. The temperature at d = 30 mm and 60 mm is less
than 300 °C, the critical temperature of concrete and
reinforcement. Analysis shows that concrete cover for
the tested concrete at 30 min fire duration can be reduce to 25 mm (58 %) and for 60 min fire duration
can be reduce to 38 mm (37 %). High strength fly ash
nano-silica concrete appeared high fire performance
against massive temperatures.
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Table 3. Temperature distribution in concrete slab
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ABSTRACT
4D MRI is current gaining attention as an imaging modality which is able to capture inter-cycle variability of respiratory motion. Such information is beneficial for example in radiotherapy planning and delivery. However the
motion extracted from 4D MRI is dependent on the method of processing the images. Typically a deformable
registration algorithm is used so that the 3D motion of every point in the image can be found. We have used
several popular registration algorithms which have been recently published with publicly available data. Our
findings suggest that due to the low contrast of 4D MRI, the registration is only accurate near clear boundaries,
and less accurate elsewhere, to different degrees depending on the algorithm used. We thus suggest modelling
organ deformation as an affine transformation, which is then embedded into the deformation field for more accurate modelling of respiratory motion.
Keywords: respiratory motion estimation, image registration, radiation therapy, 4D, MRI

INTRODUCTION
Image registration is basically mapping points of one
image to the points of target image. In the last decade, image registration has been utilized to estimate
respiration from 4D data (i.e. CT or MR). Such information can be extremely beneficial for example for
motion compensation in radiation therapy treatment
planning and delivery. In treatment planning it allows
more accurate consideration of the 4D motion of thoracic abdominal organs, whereas in delivery it can be
used to guide treatment to account for this motion. In
order to be useful, the motion field from image registration should be realistic, i.e. represent a physically
plausible estimate of respiration, in particular preserving motion discontinuities along organ boundaries. Image registration is usually performed iteratively
by minimising a cost function measuring image similarity through some optimisation procedure. It aims to
find a transformation T that warps a source image B
so that it is similar to a target image A. In general, the
result of image registration is a displacement field µ =
[u,v,w]T with T denoting transposition. For a particular
coordinate [x,y,z]T the resulting transformation is:
A (x,y,z)≈ B (x+u,y+v,z+w)
In this study, we propose a combination of deformable image registration and piecewise-affine transformations to extract the motion of each organ. In this
method the motion of each organ from each volunteer is initialized based on deformable image registration. Then, the motion of each organ is represented
by an equivalent affine transformation. The abdom-

29

inal organs are delineated using a semi-automated
segmentation procedure. The organs that were segmented are the left lung (LL), right lung (RL), heart
(Hr), liver (Lv), spleen (Sp), stomach (St) and kidneys.
We compared our proposed method with three deformable image registration methods recently proposed for respiratory motion estimation: NiftyReg
(Modat et al. 2010), MRF based registration (Heinrich et al. 2013) and Lreg (Buerger et al. 2011). Our
proposed method uses MRF based registration as a
basis into which organ motion is represented by an
equivalent affine transformation. A publicly available
4D-MR dataset (Tsoumpas et al. 2011) is used to evaluate motion estimation with the above methods.

RESULTS AND DISCUSSION
For direct comparison between all the methods considered, we look at the maximum 3D displacement
over the 35 frames in each voxel. The average values
over the organ voxels and volunteers are shown in
Fig. 1. It shows that respiratory motion estimated using NiftyReg is smaller than the other methods, while
Lreg and the proposed composite framework estimates the largest amount of motion.

registration may not be entirely accurate with this low
resolution data. We propose a composite framework
which is a combination of affine transformations embedded within a deformable deformation field to produce a more plausible model of respiratory motion.
The results of our proposed method shows that motion discontinuity is better estimated at organ boundaries. More details are in press (NSS/MIC 2015).

Fig. 1 The mean 3D displacement estimated using Lreg, NiftyReg,
MRF registration and the composite framework.

To look at the differences in more detail, we look at the
deformation field for a selected coronal slice and volunteer from the source (inhalation) to the target frame
(exhalation). Fig. 2 shows the vector field estimated by
MRF registration. MRF registration estimates motion
field consistently over the organs. However there are
still some underestimation of motion such as at the
outer boundaries of the pleural and peritoneal cavities (i.e. boundaries of the lungs and organs below the
diaphragm with the surrounding body).

Fig 3 The motion field shown is that estimated
by composite framework.
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Fig.2 The motion field shown is that estimated
by MRF.

Hence the motivation of the composite framework
whose estimated motion field is shown in Fig. 3. Here
because of prior knowledge of organ boundaries, the
motion discontinuity is more plausibly located at the
organ boundaries.
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CONCLUSION
This paper shows that the respiratory motion can be
extracted using deformable image registration using
low resolution 4D MRI. In this study, we compared recently published deformable registration algorithms.
However, the results indicate that deformation image
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ABSTRACT
'Bedak sejuk' is a traditional fermented rice based cosmetic used by women in Malaysia. To date, the production
of both homemade and commercial bedak sejuk only depends on natural fermentation without using any starter
cultures. Here, we monitored the microbial population in the initial batch fermentation and evaluate the degradation of rice starch during sixth repeated soakings. Local rice grains (Indica type) were soaked in tap water
(w/v). After 14 days, the soaking water was changed and the rice grains were soaked again. This process was
repeated for 5 times.. The enumeration of microbial and liquefaction activity were analysed during the initial
soaking while the particle size distribution and SEM analysis were evaluated at the end of each soaking period.
Within 14 days, the total microbial, anaerobic bacteria, yeast and mould counts were increased while coliforms
count was decreased. The total microbial, anaerobic bacteria, yeast, mould and coliform counts were 11.44±0.54,
6.14±0.27, 2.78±0.22, 1.31±0.19 and 1.24±0.13 log CFU/mL, respectively. The liquefaction activity of α-amylase
was higher on the second day (42.3±0.6 μg/min/g) but after that it was declined. From SEM analysis, natural
fermentation which combined acid and enzyme modification yielded many porous fragments and made rice
granules be readily digested.
Keywords: Natural fermentation, LAB, yeast, enzyme, starch, cosmetic.

INTRODUCTION

RESULTS AND DISCUSSION

'Bedak sejuk', which in Malay literally translates to cool
powder is a facial powder that still used in Malaysia.
Bedak sejuk is a non-chemical cosmetic product as
the ingredients for making bedak sejuk are just rice
grains and tap water. To date, there is no extensive
research on what happened during the soaking process for making bedak sejuk. As there was no culture
starter used, natural fermentation must be occurred
during the soaking process. Lu et al. (2008) explained
that natural fermentation is a complicated biochemical systems where enzymes, organic acids, low molecular weight sugars and other metabolites will be
produced consequentially. The common microbes involved in rice based fermentation are mould, yeasts
and bacteria, mainly lactic acid bacteria (LAB) (Li et
al. 2015). These groups of microbes play a dominant
role in fermenting cereal based food stuff by secreting different hydrolytic enzymes and producing sugars, organic acids, vitamins and other bioactive compounds. These reacting metabolites in the fermented
products ensure the stability and safety of the final
products.The nature of the natural fermentation with
respect to the role played by the microorganisms and
how the natural fermentation affect the final product
is not known. Therefore, in this research, we studied
the microbial population dynamics during the initial
fermentation and evaluate the degradation of rice
starch dan its morphology.

The preparation of bedak sejuk was followed the traditional process of making bedak sejuk. The principal
ingredients are 5% broken local polished rice grains
(Indica) and tap water. Based on our previous study,
the soaking or fermentation process will take place for
14 days. The conditions for the fermentation were; (1)
polished rice grains were not cleaned or washed first,
(2) the container used was not sterilized, (3) polished
rice grains will ferment undisturbed at ambient temperature and (4) the soaking water will be changed
after 14 days (overall soaking is six times). Local polished rice grains (250gm) will be soaked in tap water
(w/v) and aliquots of the fermented supernatant were
collected every days throughout the first soaking for
microbial enumeration and liquefying analyses. Sample of bedak sejuk (rice grains) were collected at the
end of sixth soaking process for the particle size distribution and SEM analyses. Within 14 days, the total
microbial, anaerobic bacteria, yeast and mould count
increased while coliforms count decreased (Figure 1).
The total microbial, anaerobic bacteria, yeast, mould
and coliform counts were 11.44±0.54, 6.14±0.27,
2.78±0.22, 1.31±0.19 and 1.24±0.13 log CFU/mL, respectively. The liquefaction activity of α-amylase was
higher on the second day (42.3±0.6 μg/min/g) but after that it declined (Figure 2).

31

exhibited uneven surfaces having a number of shallow
pits with large diameters in accordance with scanning
electron microscope (SEM) observations for the fourth
until sixth soaking interval. Furthermore, the granular
size was deceased and fragments were formed at the
end of the overall soaking.

Figure 1. The distribution of microbial in the
fermented supernatant during fermentation

Figure 4. Scanning electron micrograph of fermented rice starch (sixth soaking)
showing the surface of the rice grains

CONCLUSION

Figure 2. Changes of liquefying activity during
bedak sejuk production

After the third soaking, an increased in weight fraction
for particle size less than 500 microns was observed
and the weight fraction for particle size more than
1000 microns was found to be decreased sharply. This
indicates that repeated soaking were required to obtain fine powder.

The results presented in this study have been intended as a contribution to understanding of the basis of
the natural fermentation process in the production of
'bedak sejuk', a traditional Malaysia cosmetic product.
It also has given an insight into the role of microorganisms by based on the increasing number of microbial
population during fermentation. Although, the degradation occurred is appeared to be slowed, the degradation is found to alter the surface of the rice grains.
However, further studies have to be performed to understand the microbial effects and its relation to the
final product.
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Figure 3. Size distribution of rice grains after fermentation

The rice starch granules, when subjected to natural
fermentation, still retained their whole figures but
their surface extremely changed. The presence of
indigenous microbial during the fermentation led to
more irregular surface due to external corrosion with
granule pitting. Fermented rice starch granules

Lu, Z.H., Peng, H.H., Cao, W., Tatsumi, E. & Li, L.T. 2008.
Isolation, characterization and identification of
lactic acid bacteria and yeasts from sour Mifen,
a traditional fermented rice noodle from China.
Journal of Applied Microbiology. 105(3):893903.
Li, Y., Zhenga, X.-W., Chena, J.-Y., Lianga, J.-F., Yua,
S.-Z. & Hana, B.-Z. 2015. Lactic acid bacteria
diversity of fresh rice noodles during the fermentation process, revealed by culture-dependent and culture-independent methods.
Biotechnology & Biotechnological Equipment.
29(5):915-920.

32

BRIEF PAPER
SIMULATION OF DRINKING WATER QUALITY IN
DISTRIBUTION SYSTEM
Nur Shazwani Muhammad,Aina Izzati Md.Rashid, Othman Jaafar, Md. Pauzi Abdullah, Khairul Nizam Abdul
Maulud & Shahrom Md. Zain
Department of Civil & Structural Engineering
Universiti Kebangsaan Malaysia
43600 UKM Bangi, Selangor, MALAYSIA
Tel: 603-8921 8373 Email: shazwani.muhammad@ukm.edu.my

ABSTRACT
Chlorine is the most commonly used disinfectant in water treatment process because it is inexpensive and highly
effective. However, chlorine concentration decays as water travel through the distribution system. Additionally,
the reaction of chlorine with the water’s natural organic matter (NOM) and pipe’s internal surface materials may
potentially produce a disinfect byproducts, known as trihalomethanes (THMs). THMs can harm human health
and increase the risk of cancer. Therefore, this research concentrates on achieving three (3) main objectives; (i)
to determine the bulk decay kinetic (kb), pipe wall decay kinetic (kw), and properties of residue chlorine (Cl); (ii) to
investigate parameters that influenced chlorine dosing in the water distribution system; and (iii) to examine the
hydraulic properties of the water distribution system that may affect the chlorine decay rate. The methodology
includes laboratory work and pipe network modelling using EPANET 2.0 software. The laboratory work is done
to determine the concentration of residual chlorine, total organic carbon, THMs and heterotrophic plate count
(HPC) in the water distribution systems. The simulation exercise are performed extensively for water quality
parameters, including chlorine decay, water age, and THMs. Hydraulics properties, such as pressure, flow and
system demand are also simulated. This research is expected to give better understanding on chlorine and
chemical reactions that occur in the water distribution system. Thus, the results may possibly assist the relevant
authorities and water operators to increase the quality of water supplied to the consumers.
Keywords: Drinking water quality, water distribution system, chlorine decay kinetic, wall decay kinetic, EPANET
2.0.

INTRODUCTION
The purpose of water treatment is to produce drinking water that is free from contaminant and safe to
use. The World Health Organization (WHO) (2011)
also stated that the aim of drinking water quality
regulations should ensure that the consumer has access to sustainable, sufficient and safe drinking water. Additionally, maintaining good quality of water
through the distribution system is important in order to make sure that the water is safe to be used by
the consumer. Chlorine is the most commonly used
disinfectant in water treatment process because it
is inexpensive and highly effective. However, chlorine concentration decays as water travel through
the distribution system. This condition occurs due to
its reaction with the water’s natural organic matter
(NOM) or bulk decay and with pipe’s internal surface materials or wall decay (Monteiro et al., 2014).
This reaction can potentially produce a disinfect by
products, known as trihalomethanes (THMs).THMs
can harm human health and cause liver, kidney or
central nervous system problems and increase the
risk of cancer. Thus, the WHO and the Ministry of
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Health, Malaysia (MOH) imposed strict guidelines
for water operators to control and limit the use
of chlorine in water treatment. The MOH requires
a minimum of 0.2 mg/L of chlorine residual when
water reaches the consumer. This is the same value
recommended by the WHO.This on-going research
concentrates on achieving three (3) main objectives; (i) to determine the bulk decay kinetic (kb),
pipe wall decay kinetic (kw), and properties of residue chlorine (Cl); (ii) to investigate parameters that
influenced chlorine dosing in the water distribution
system; and (iii) to examine the hydraulic properties of the water distribution system that may affect the chlorine decay rate.This research is done
on an existing and active pipe network system. The
study area is located in Alor Gajah, Melaka. Figure 1
shows the location of study area in Malaysia’s map.
The total pipe network length is 23.9 km. It consists
of 4 water tanks with capacities ranging between
1.0 to 2.5 million gallon. Pipe diameters ranging
from 650 to 900 mm. Figure 2 shows the layout of
the pipe network.

Additionally, hydraulics properties, such as pressure,
flow and system demand are also simulated.

EXPECTED OUTCOME

Fig. 1 Location
of Alor Gajah on
Malaysia’s map

This research is expected to give better understanding on chlorine and chemical reactions that occur in
the water distribution system. The research findings
are may assist water operators in estimating the best
chlorine dosage to be used during disinfectant process. Thus, it improves the quality of water supplied to
the consumers. Additionally, this research explores the
use of EPANET 2.0 software in simulating the water
quality and hydraulics properties of an active distribution system in Alor Gajah, Melaka. Important information, such as the pressure, flow, changes of water
depths in tanks and water age can be easily plotted
in time series. These results may help researchers
to further understand the hydraulic properties and
changes in water quality in the distribution systems.
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Fig. 2 Pipe network layout

METHODOLOGY
To achieve the objectives, the methodology consists
of two (2) major components; (i) laboratory work; and
(ii) pipe network modelling using an existing hydraulic
analysis software, known as EPANET 2.0. The laboratory work is done to determine the concentration of
residual chlorine, total organic carbon, THMs and heterotrophic plate count (HPC) in the water distribution
systems. Several samples are collected along the pipe
network. This exercise will be done consistently over
an extensive period of time, i.e. 6 months in order to
further understand the trends and behavior of these
parameters. The EPANET 2.0 is chosen to perform the
simulations because it is a public domain software,
easy to use and capable of modelling water quality
parameters and distribution of piping networks over
an extended period of time. The simulations of water
quality include chlorine decay, water age, and THMs.
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ABSTRACT
The pull-off test method is one of many methods that have been used to determine adhesion strength between
bitumen and aggregate. The advantage of this test is its ability to test the adhesion of the bitumen independently
under different conditions. In this study, a universal testing machine (UTM) was used, with a specially designed
mold to control the thickness of bitumen between two substrates (stainless steel and granite). Additives namely
cement, hydrated lime and nano-clay were added to bitumen at varying percentages of 2 and 4% by weight of
bitumen. The focus of this study was to investigate the correlation between the fluidity of the bitumen and adhesion strength. The softening point test was chosen as a consistency test for evaluating the fluidity of the binder.
The adhesion strength was strongly correlated with the softening point test, with an R2= 0.8722. This finding
proved that the pull-off test method is a good tool in the determination of adhesion characteristics as well as in
testing the effect of the fluidity of the binder on the strength of the adhesion property.
Keywords: bitumen, adhesion strength, pull-off test, additives, granite, stainless steel

INTRODUCTION
The adhesion strength of Bitumen has been shown
to be affected by several factors, such as aging; the
chemical and physical properties of the bitumen; the
compatibility of the bitumen with aggregate surface, which in turn depend on aggregate properties;
and various other factors (Hefer et al. 2005). One of
the most commonly used methods to improve the
adhesion strength of bitumen is through the use of
additives (Kim et al., 2012). These additives function
to change the viscosity of bitumen (Galooyak et al.,
2010). The degree of viscosity of the bitumen determines the adhesion strength of the binder. In a
study conducted by Xie et al. (2014), the adhesion
force was observed to change due to the change in
the temperature of the sample during testing, that
is to say variation in temperature lead to the variation in viscosity. In this study, varying percentages of
additives were used to alter the fluidity of bitumen.
Different types of the additives produced varying
degree of viscosity. The main objective of this study
was to observe any correlation between the results of the softening point test and the adhesion
strength as determined by the pull-off test method.
Varying percentages, namely 2% and 4% by weight
of bitumen, of three types of additives, cement, hydrated lime, and nano-clay, were added to bitumen
with a penetration of 60/70. The names given to
the samples are presented in Table 1. All additives
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were added to the bitumen at 150ºC and stirred
at 2000 rpm for 2 hours. A small amount was applied to the upper substrate and pressed onto the
lower substrate and left for 24 hours at laboratory temperature. A universal testing machine UTM
was used to apply tensile force to the mold. The 80
µm-thicken bitumen film was tested using a stainless steel mold. Figure 1 shows the aggregate mold
and the UTM being used. The value of the pull-off
test is expressed in Newton (N).

Fig. 1 (a) UTM and (b) aggregate mold

Table 1. Names of modified bitumens

RESULTS AND DISCUSSION
The pull-off and softening point tests were used to
test the effect of the additives on bitumen fluidity.
Their results of these tests are shown in Figures 2 and
3. Figure 2 shows that the values for the softening
point test increased for the modified bitumen, which
indicate an increase in the fluidity of the bitumen. The
result for adhesion test is shown in Figure 3. It shows
that the values for adhesion strength of the bitumen
increased for both substrates. The increase in adhesion indicates that these additives could potentially
enhance the performance of the asphalt mixture. The
highest values for adhesion were observed for HLMB1
and NCMB2 in both substrates. This result is similar
with the trend observed for the softening point where
HLMB1 and NCMB2 have the highest values.

The Pearson product-moment correlation coefficient
was used for further investigation. It showed that the
increase in the pull-off values when using stainless
steel mold is positively associated with an increase in
softening point, as shown in Table 2.
Table 2. Correlation between pull-off strength and softening point test

CONCLUSION
The results of the pull-off test method showed that
this method is able to distinguish the effects of the
different types of additives on adhesion strength. The
correlation between the results for pull-off test with
the softening point test confirmed that the pull-off
test is able to evaluate the effect of adding additives
on binder viscosity when stainless steel substrate
was used.
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Fig. 2. Result of the softening point test

Fig. 3. Pull-off force result with stainless steel and granite molds

Figure 4 shows a very good linear relationship, namely
R2 = 0.8722, between the results of adhesion strength
conducted with the stainless steel mold and softening
point test.
Fig. 4. Relationship
between results for
bonding strength and
softening point with
stainless steel mold

Hefer, A. W., Little, D. N. & Lytton, R. L. 2005. A
Synthesis of Theories and Mechanisms of Bitumen-Aggregate Adhesion Including Recent
Advances in Quantifying the Effects of Water.
Journal of the association of asphalt paving
technologists 74: 139-196.
Kim, Y.-R., Pinto, I. & Park, S.-W. 2012. Experimental
Evaluation of Anti-Stripping Additives in Bituminous Mixtures through Multiple Scale Laboratory Test Results. Construction and Building
Materials 29: 386-393.
Galooyak, S. S., Dabir, B., Nazarbeygi, A. E. & Moeini,
A. 2010. Rheological Properties and Storage Stability of Bitumen/SBS/Montmorillonite
Composites. Construction and Building Materials 24(3): 300-307.
Xie, J., Chen, Z., Pang, L. & Wu, S. 2014. Implementation of Modified Pull-Off Test by UTM to Investigate Bonding Characteristics of Bitumen
and Basic Oxygen Furnace Slag (BOF). Construction and Building Materials 57: 61-68.

36

BRIEF PAPER
EVALUATION OF TWO-CHANNEL SPEECH SOURCE
SEPARATION USING EXPLORATORY PROJECTION
PURSUIT TECHNIQUE
Abrar Hussain, Kalaivani Chellappan & Siti Zamratol
Department of Electrical, Electronic & Systems Engineering
Universiti Kebangsaan Malaysia
43600 UKM Bangi, Selangor, MALAYSIA
Faculty of Health Sciences
Universiti Kebangsaan Malaysia
Jalan Raja Muda Aziz, Wilayah Persekutuan, 50300 Kuala Lumpur, MALAYSIA
Tel: 01139931890 Email: fatom.3@gmail.com

ABSTRACT
In this research, Exploratory Projection Pursuit (EPP) technique under Blind Source Separation (BSS)method is
intended to separate the speech source signals which are mixed with competing speech. This study uses sentences based on Malay language which differ in word length and hence number of sample values. The experimental simulation considers two-channel random, linear mixing of speech sources and competing speech.
This EPP technique is unique as it extracts only the speech signal from mixed signals by orthogonally projecting
on the mixture signals. According to statistical independence criterion, EPP technique confirms the maximum
nongaussianity of the extracted speech signal. Therefore, Kurtosis is used as measurement of nongaussianity.
Kurtosis of the extracted speech signal is maximum, if extracted speech signals are amplitude scaled version
of original speech signal before mixing. Gradient ascent algorithm is used which searches for the weight vector
orientation at which kurtosis of the extracted speech signal is maximal. The aim of this study is to evaluate the
performance of the anticipated EPP technique for various sample values of speech signals which varies in time
duration due to word length dissimilarity. Simulation results show that EPP technique is feasible for speech
source separation. As a consequence, high correlation value of r ≥ 0.99 is obtained between extracted speech
signal and original speech signal for all categories of speech signals. It is further verified by the maximum nongaussianity of extracted speech signal which has high kurtosis value of 32.
Keywords: Projection Pursuit, blind source separation, kurtosis, nongaussianity, gradient ascent, correlation.

INTRODUCTION
Exploratory Projection Pursuit (EPP) (Freidman,
1987; Freidman and Tukey, 1974, Stone, 2004) is a
broadly used algorithm and an independent developed technique in blind source separation method.
The key strategy is to define a measure of nongaussianity and then to find the unmixing weight vector that
maximizes the measure. In this study, set of mixing
matrix coefficients are known by random generation
of mixing matrix. Also, orientation of input speech
signals is known for the extraction purpose of speech
signal. Random generation of unmixing matrix employs a geometric transformation from 2-D space
of (two sources and two mixtures) gaussian mixture
of speech signal to speech source signal space. Fig.
1 shows the total schematic of EPP technique of extracting speech. A and W denotes the mixing weight
matrix and unmixing weight matrix respectively.
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Fig.1 Schematic diagram of EPP technique

RESULTS AND DISCUSSION

Table 2. Kurtosis measurement

Speech data consists of 3 word, 4 word and 5 word
sentences. These sentences were recorded from native Malay female speakers. The duration of samples
vary with the number of words within each sentence
file. The other speech data is denoted as competing
speech which is a multitalker babble speech. These
data sets are chosen because of the resemblance
within the recordings and all of them are speech only
without any dissimilar samples like music. Therefore,
this reinforces the comparison among the datasets.
The ‘Wave’ format of audio file is selected. Sampling
rate of 44 kHz and bit depth of 16 is chosen. All the
sentence files are normalized for RMS (Root Mean
Square) level varies within -26 dB to -27dB. Table 1
shows that all the sentence files having different sample values have high final r-value (correlation value)
of r ≥ 0.99. Hence, it proves that sentences are recovered from the competing speech when they are mixed
with the speech targets.
Table 1. Correlation magnitude between extracted speech and original speech

CONCLUSION
This study has revealed that the gradient algorithm
based EPP technique can be used successfully in
speech separation system using the correlation and
kurtosis as performance measures. Experimental results have exposed that EPP technique is well-suited
for extracting speech from competing speech in a
cocktail-party problem.
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ABSTRACT
This study is aimed to investigate in detail the capability of non-destructive testing on the detection of biaxial
fatigue failure. Most automotive and engineering components experience and imposed to complicated loads
during operations and the failure that occurs is due to the existence of the principal stresses acting in opposite
directions during the loading cycle. In this study, metal magnetic memory method, is used for the monitoring and
detection of stress concentration, on the specimen. The biaxial fatigue test was conducted using a combination
of two types of stresses acting on the same frequency, namely the axial stress is set at 0.5σeq and shear stress
acting in a 15° according to ASTM E2207. The specimen used was medium carbon steel and the preparation
was based on the standard ASTM E08 method. The magnetic flux leakage signals that referring to the stress
concentration zone is represented by the sudden high amplitude. Thus, metal magnetic memory can be used to
determine the location of stress concentration, i.e. the early appearance of cracks during the online monitoring
of components by processing signals using discrete wavelet transform method.
Keywords: biaxial fatigue, discrete wavelet transform, magnetic flux leakage, medium carbon steel, stress

INTRODUCTION
Fatigue cracks usually begin and propagate from the
surface of the ferromagnetic components which have
micro-stress concentration. When cracks growth
to a critical size, structure failure will occur suddenly. Most of ferromagnetic components, for example
of steel, one of the domain parameters that potentially be used to monitor the degradation of fatigue
failure is the magnetic state on critical components.
Magnetic measurements are non-destructive testing
techniques that can be used to evaluate fatigue damage on ferromagnetic materials because the changes
of dislocation density, lattice pattern and the formation of slip bands continued and affected in magnetic
properties (Wang et al. 2012). The engineering components are exposed to fatigue failure that occurs
suddenly before maintenance could be carried out.
Usually the stress concentration due to the existence
of micro cracks in the stress reaction cannot be detected clearly in the early stages using macroscopic
evaluation. Metal Magnetic Memory method (MMM) is
a nondestructive testing method developed by passive magneto-mechanical effects. As the impact of
the load applied and the Earth’s magnetic field, the
magnetic signal changes can occur spontaneously on the surface of a ferromagnetic material during
the operation (Tomáš et al. 2014). Fracture due to fatigue stress concentration occurred in the area where
significant zones of microscopic defects became the
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main source in the failure development through signal
processing of the filtration and decomposition of the
main signals against the interference on the signal
being observed.

RESULTS AND DISCUSSION
The experiments start with tensile test to obtain the
monotonic behavior of the specimen as the basic input to the cyclic test. During the cyclic test, magnetic
flux leakage for the specimen due to biaxial loading
was investigated and captured by using the metal
magnetic memory. The magnetic signals recorded for
five readings before fracture occurs. Magnetogram
of distribution graph obtained shows that the Hp
and dH/dx pattern is representing the stress acting
on specimens and vibration during the observations.
Changes in the observation process are caused by
residual stresses that remain in the specimen even
though the stress has been removed (Roskosz et al.
2014). Some levels of decomposition and filtering are
performed on the original signal to show the zones
of stress concentration which are represented by
high amplitude point in the graph. The process flow is
shown in Fig. 1

Fig. 2 Decomposition process for level 1

Fig. 3 Decomposition process for level 4

Fig. 1 Process flow in capturing the magnetic flux leakage signal

The decomposition process of discrete wavelet transform (DWT) are shown in Fig. 2 and Fig. 3, which aims
to filter out the signal from any interference that resulted in a significant outlier in the signal. The decomposition process involves sub band coding process
where half the number of samples (half the time resolution) across half the frequency band (doubling of
frequency resolution) which is repeated until the graph
clearly illustrated the existence of stress concentration zone (SCZ) in the specimen. For each level the SCZ
area is clearly visible on the material as shown in Fig.
3. 0.5σeq stress shows extreme changes in signal occurs at a distance of 60 to 80 mm where the fracture
also occurs on the same location as shown in Figure 4.

Fig. 1 Magnetogram of distribution graph for 0.5σeq stress

Fig. 4 Specimen fracture within the extreme location
in thedecomposition graph

CONCLUSION
Magnetic flux leakage signal obtained from the existence of stress concentration zone in ferromagnetic
metals are represented by magnetic intensity coefficient parameter. The location of stress concentration
can be determined by using signal processing. The
method used is based on the 4 level of decomposition
method in DWT method. The location of stress concentration due to the existence of crack initiation can
be described by a decomposition graph, where in the
range of 80 to 80 mm.
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ABSTRACT
In Malaysia, urban development especially construction activity is assumed to be one of the major contribution to
the poor water quality. Besides that, slope failure and constructions definitely will have an effect on surface flow
water quality. The main objectives of this project are to develop water quality monitoring at UKM catchment area
and to observe the effect of slope failure, erosion, and construction activities to surface water quality in UKM
Bangi campus. This research is conducted on field study and laboratory works. The main findings are confirmation of water quality at the catchment is affected by slope failure, erosion, and construction activities.
Keywords: Water quality, UKM catchment area, slope failure, erosion

INTRODUCTION
In Malaysia, the demands of water increase based
on the growth of populations and economic development. Therefore, there is a need to control and
maintain the quantities and quality of raw water.
These urban development especially construction is
assumed to be one of the major contribution to the
poor water quality. Planning, developing and managing water resource systems to ensure adequate,
inexpensive and sustainable supplies and qualities of
water for both humans and natural ecosystems can
only be successful if such activities address the causal socio-economic factors (Loucks and Beek, 2005).
There are many constructions have been developed
around the catchment area in loop two. Those kinds of
slope failure and constructions definitely will have an
effect on surface flow water quality. Construction with
no sediment erosion control structures can cause high
sediment load and affect the water quality due to the
runoff from construction site that transmit pollution
to ponds, lake, and rivers (Atsharif 2010). As the comparison the effect of water quality before and during
the construction, study that has been conducted at
Universiti Kebangsaan Malaysia (Mukhlisin et al. 2010
and 2012).
The process of collecting data to determine the level
of water quality in the catchment area is done by taking water samples in seven different locations which
are in STP Za'aba, Cells Fuel, Engineering Lab, Geotechnical Lab, Cafeteria and downstream of the UKM
Lake (refer Figure 1). To obtain accurate test results,
any planning must be done carefully starting from
the sampling process until the process of experimenting in laboratory. Water samples taken in the vicinity
of UKM Lake where there are seven areas that have
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been set. The area is at STP Za'aba, drains near the
new building of STP FKAB, drains behind Cells Fuel
Centre, drains near the cafeteria of the Faculty of
Engineering, at the back of the Geotechnical Laboratory and Coastal Engineering Laboratory and at the
downstream of UKM Lake.

RESULTS AND DISCUSSION
The highest point of BOD5 values is at lakes on 2nd
June 15 with 20.0mg/l and on 23rd June 2015 at STP
Za’aba with 16.2 mg/l. (refer fig. 2) The highest point
of COD value is at the STP Za’aba. On 12th May 2015
the COD value is 98 mg/l. On 23rd June 2015 the COD
value is 85 mg/l. On 6th August 2015 the COD value
is 79 mg/l. On 8th September 2015 the COD value is
67 mg/l and on 6th October 2015 the COD value is 12
mg/l. (refer fig. 2) The result shows that only pH value
at Cafeteria on 12th May 2015 were beyond permitted
limit which is 5.97. The permitted limit value for pH is
between range of 6 – 9. (refer fig. 2)The highest point
of Turbidity and TSS is at Geotechnical laboratory and
Cell Fuel areas. It is noted that rainfall events on 2nd
June 2015 and 12th October 2015 is highest among
other dates with 28.6mm and 22.3mm of rainfall. The
duration of rainfall events on 12th October 2015 is 1
hour.

Therefore, It can be observed that on 22nd April 2015,
2nd June 2015, 23rd June 2015, 9th August 2015 and
12th October 2015, the pattern results on TSS is exactly the same as the results on turbidity. Based on the
result obtained, it shows that rainfall events influence
the Turbidity and TSS value. (refer fig. 2) Only one areas were beyond the limit which is at STP Za’aba on
23rd June 2015 for DO parameter. This may cause by
excess organic matter to streams. (refer fig. 2) The
highest point of Ammonia Nitrogen is at STP Za’aba.
High values of ammonia in the area of STP Za’aba is
due to the high organic matter contained. The effluent
that had been discharge may not in the standard B
(classified from INWQS). (refer fig. 2)

CONCLUSION
Water quality conditions in the catchment area are
considered slightly polluted. The situation becomes
worse during rainy season. The source of contamination comes from various point sources such as
cafeteria, laboratory, academic building and sewerage treatment plant. Therefore, measures to control
pollution and rehabilitation should be implemented at
this location which is include soil stabilization and erosion control practice. In addition, the findings indicate
that the effects of the removal of soil, slope failure and
development projects upstream of the drainage contribute to the quality of water in UKM Lake.
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ABSTRACT
Conventional methods for determination of soil compaction characteristics are tedious, time consuming and
generally expensive in nature. In this study, the electrical resistivity method is proposed to evaluate soil compaction characteristics in order to overcome the setbacks of the conventional methods. The objective of this study
covers the measurement of field electrical resistivity of soils to establish empirical correlations to the water content and its dry density. Field resistivity of soil was measured using ABEM Terrameter SAS 1000 using the Wenner and Dipole-Dipole array configurations. Both two dimensional (2D) and three dimensional (3D) soil resistivity
tomography (ERT) were analyzed using RES2DINV, RES3DINV, AGI EarthImager 2D and AGI EarthImager 3D
software correspondingly. The Spectral Analysis of Surface Waves (SASW) tests were conducted at the same
locations in the field to obtained shear wave velocity(VS) profiles using WinSASW 3.2.10 data acquisition and
processing software. The results of the empirical correlations of the field resistivity to the moisture content and
dry density were then used to calculate the dry density of soil in the field. Comparisons were then made to the
results of the dry density from the Sand Replacement Tests and shear wave velocities of the SASW test in the
field. Empirical equations between soil electrical resistivity with dry densities and moisture contents in the field
were obtained using power regression best fit curves with coefficient of correlations ranging from 0.90-0.946
and 0.907-0.947 respectively. Dry densities of soil obtained from the empirical equations of the resistivity method were found to be in close agreement with the shear wave velocity method.
Keywords: soil electrical resistivity, dry density, moisture content, soil compaction

INTRODUCTION
Characteristics of soil compaction are very important soil properties for constructing roadway embankment. Field tests including Sand Replacement
and Core cutter methods are commonly used to
characterize soil type and control soil compaction
(Kim et al., 2004). Overall high expenses, time consumption and destructive nature of these tests are
the major issues of these methods. In this study the
soil electrical resistivity method is undertaken in the
soil compaction characterization using soil electrical tomography technique utilizing Wenner and
Dipole-Dipole arrays. The soil electrical resistivity,
Spectral Analysis of Surface Waves (SASW) and
sand replacement tests for four different locations
of road construction site at Universiti Kebangsaan
Malaysia (UKM) were undertaken to established
correlation equations between dry density and
moisture content of soil with soil electrical resistivity
and shear wave velocity. The data processing and
analysis procedures of soil electrical resistivity measurement are described in Fig. 1.
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Fig.1 Data processing and analysis procedure

Fig.2 Flow chart of data
interpretation in SASW
method

Finally the empirical equations for obtaining field dry
density of soil were used to predict soil up to the depth
of 1.15m which was verified by the dry density values
measured from the empirical equation of shear wave
velocity and density of soil.

RESULTS AND DISCUSSION
It can be observed that, moisture content curve is inversely proportional with electrical resistivity of soil as
shown in Fig. 4(a). However, Dry density of soil shows
proportional relationship with electrical resistivity of
soil as shown in Figure. 3(b).

(A)

These proposed empirical equations have been used
to determine dry density profile of soil and compared
with the density profiles from Keceli’s and Potter’s
empirical equations between shear wave velocity
and density of soil as shown in Fig. 4. The comparison
between maximum and minimum standard deviation
and variance is shown in Table 1.

Fig.4 Comparison of dry density profiles between established
and other empirical equations
Table 1. Maximum and minimum standard deviation and
variance of all four locations

(B)
Fig.3 Relationship between (a) moisture content and (b) dry density of
soil with electrical resistivity

From Fig 3(a) and Fig 3(b), following empirical equations were developed depending on highest correlation coefficient for location 2 and 3 respectively,

* =Standard deviations &

= Variance

CONCLUSION
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ABSTRACT
This paper investigates the ballistic performance of triple-layered metal-laminate panels against 7.62-mm armour piercing projectile impact using finite element analysis. The triple-layered metal-laminate panels were
comprised of high strength steel and aluminium alloy. Two types of laminate configuration panels were constructed. Type A contained steel in the first and third layer, and Aluminium alloy in the intermediate layer. Type B
consisted of Aluminium alloy in the first and third layer, and steel in the intermediate layer. The layer thicknesses
was set to attain the 22% and 25% of weight reduction from existing ballistic resistant plate. The numerical models were constructed using a commercial explicit finite element code and were impacted by a 7.62-mm armour
piercing projectile at velocity of 950 m/s. The ballistic performance in terms of depth of penetration, energy absorption and stress distribution was evaluated. Based on the simulation results, Type A panel with 22% weight
reduction has shown the best configuration to resist the 7.62-mm armour piercing projectile. Nevertheless, Type
B panels can withstand better as the weight is reduced. Thus, this configuration panel is an interesting option in
designing a protective structure without sacrificing the performance in achieving weight reduction.
Keywords: Finite element analysis, metal-laminate, armour piercing, ballistic performance, triple-layered

INTRODUCTION
The recent trend in military industry is to incorporate lightweight materials into the armoured vehicle
designs to reduce the vehicle weight to improve the
vehicle maneuverability, without sacrificing the performance and safety. Main criteria for an armour vehicle performance is to be able to withstand the ballistic impacts. Ballistic impact is an impact from low
mass, high velocity projectile caused by a propelling
source. Aluminium and its alloys offers a considerable
potential for reducing the weight of an armoured vehicle body due to their high stiffness-to-weight ratio,
good formability, and recycling potential. The interest for aluminium alloys is not new. Several investigations have been carried out to reveal the ballistic
resistance of different aluminium alloys (Flores-Johnson et al., 2011). Layering aluminium plate with high
strength steel has become an interest in reducing
the overall density of armour vehicle body while improving the ballistic perforation resistance. Previous
studies have shown that the penetration effects of
metal-laminate plates are complex problem and for
design purposes, the factors such as layer configurations and thickness should be well considered to
obtain optimum protective structures (Manes et al.,
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2014). Since different thickness of layers would give
different ballistic performance, the study for different layering configuration has become necessary. The
aim of this study is to analyse the effect of triple-layered metal laminates panels at different layering
configuration on the ballistic performance subjected
to a 7.62 mm armour piercing projectile. In order to
fulfill the stated objective, a specific methodology has
been carried out. Aluminium alloy (AA7075-T6) was
placed in the intermediate layer for Type A, while high
strength steel (HSS) was placed in the intermediate
layer for Type B configuration panel. Two panels were
constructed each type to necessitate 22% and 25%
of weight reduction. A series of finite element analysis for different thicknesses of HSS and AA7075-T6
panels at standard velocity of 7.62-mm AP projectile,
950 m/s were conducted to analyse the effects. The
approach used in this study is illustrated as a flow-diagram in Fig. 1.

CONCLUSION

Fig. 1 Block diagram of system process

This study exhibits the different layering configuration that gives different ballistic performance. The
best configuration was found when Al7075-T6 at
the intermediate layer with 22% weight reduction.
However, Al7075-T6 serving as front and backing layer improves the panel performance as the
weight is reduced. Thus, weight reduction can be
attained without sacrificing ballistic performance
using this configuration for triple-layered panel.

RESULTS AND DISCUSSION
The effect of layering configuration on the ballistic
performance was studied using triple-layered panels
of HSS and Al7075-T6 plates. The trend of ballistic
performance of each target plate can be observed
in terms of depth of penetration of projectile, projectile velocity and the energy absorbed by the target
plate. Fig. 2a-d present the penetration of projectile
subjected to initial velocity of 950 m/s. Triple-layered
panels with both Type A and Type B configurations
successfully resisted the 7.62-mm AP projectile at
its highest velocity of 950 m/s. However, each panel
has shown different performance in terms of depth of
penetration (DOP) and energy absorption.

Fig. 3 Projectile velocity of triple-layered plates for different layering
configuration.

Fig. 2 Penetration of projectile at the end of penetration subjected to initial
velocity of 950 m/s for: (a) Type A 22% weight reduction panel, (b) Type B 22%
weight reduction panel, (c) Type A 25% weight reduction panel, and (d) Type B
25% weight reduction panel

Fig. 3 shows the projectile velocity as it travelled
through the triple-layered panels. The shortest contact duration, 0.06ms occurred on Type A with 22%
weight reduction and the longest contact duration,
0.08ms was experienced by Type B with 22% weight
reduction. Fig. 4 illustrates the energy absorption and
DOP for each type of panels. As the panel weight was
decreased, the DOP for Type A panel increased while
DOP for Type B decreased. Decreasing weight has
caus ed increment in Al7075-T6 thickness and decrement in HSS thickness. Al7075-T6 when is placed
as the front layer capable to absorb energy better
compared to when it is placed in intermediate layer
and make Type B as a potential layering configuration
in achieving weight saving. However, Type A with 22%
weight reduction is the best panel to sustain ballistic
impact.

Fig. 4 Energy absorption and depth of penetration (DOP) at impact
velocity of 950 m/s for different layering configuration
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ABSTRACT
To use waste material as a starting point for recycle product is actually a sustainable use of material resources. This project employed the concept of ‘design thinking’ which relates to understanding problems and issues
through observation, logic and empathy – and later capturing these elements and transforming them into innovative ideas. The design thinking approach is very user-centered and many social innovations revealed are a result of such thinking. This paper is written based from an action research on a service learning (SL) project which
advocates recycling activities among university students. The article briefly elaborates on the preliminary stage
in embedding design thinking in producing recycling products. Ninety-two university students participated in this
project which formed into twelve service learning groups. The students’ produced prototype recycled products
and showcased their products to designated audience. Through qualitative enquiry methodology such as students’ reflection papers and personal interviews showed that design thinking approach in recycling projects has
initiated positive learning impacts and creative innovative products.
Keywords: design thinking approach, social innovation, recycled products, and service learning

INTRODUCTION
Design thinking is a structured approach for creative
problem solving. Originally coined in the business
sector, the term came into used in 2004 based on
a catchword used by IDEO (Kurokawa, 2013). It is a
human-centered design approach which basically reflects to understanding people in terms of their needs,
values and motivations. The unique approach of design thinking is that it addresses the immediate needs
of the people who will consume a product or service
and taking into consideration the surrounding infrastructure that enables it (Brown and Wyatt, 2010).
Design thinking approach can also be adopted into
an educational context through which real world issues are posed to a team of different fields and background engaging in the project. Thus service learning
(SL) activities and designed thinking approach can
be conjoined in variety of areas like themes related to
environmental awareness and education. This special article is written based from an action research
on a SL project which advocates recycling activities
among university students. Students test their ideas
in producing recycled products from waste materials.
By embedding design thinking in SL projects enriches
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students’ experiences and it benefits both students’
academic and personal development (Maznah Hj
Ibrahim et al, 2015). Figure 1 below elaborates the design thinking process used in designing recycle prototypes adopting Brown and Wyatt (2010) model

Fig. 1: The Design Thinking Process – IDEO
(Brown and Wyatt, 2010)

RESULTS AND DISCUSSION
Ninety-two university students participated in designing recycled products. Twelve SL groups were
formed. Each group created three recycled products for a specified user group. These twelve groups’
brainstormed their ideas and designed thirty-six recycled products in total. Through their SL projects, the
students ‘served’ their ‘community’ by demonstrating
their ideas and showcasing innovative recycled products to potential users. Table 1 illustrates the design
thinking process used by the students. For demonstration purposes, three sample of SL groups were
selected. Each SL group identified their target user.
Students’ qualitative verbatim signified the ‘spaces’
of design thinking process undertaking namely: empathy, define, ideate, prototype and test (refer Fig 1).

CONCLUSION
Design thinking has made its way into higher education curriculum in many top universities such
as Harvard Business School in the US. It offers a
sandbox for idea generation and allows students to
think beyond what they have been told. They learn
to gather data via brainstorming, to work respectfully with others to analyze the data, and to take
risks to find solutions. Design thinking in SL also reduce the fear of failure for students and others.
Design thinking, by contrast, posits that early failure leads to better outcomes. In design thinking
approach, students are challenged to embrace
prototyping, present multiple ideas, and test each
idea. This a real shift from testing students to having students test their own work. It also offers a
strong focus on collaborative effort and mutual respect for the ideas of others – a skill very pertinent
in multi-cultured, multi-racial Malaysia.
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ABSTRACT
Wave energy is the renewable energy which is very eco-friendly and easy to find in the ocean. However, wave
energy in Malaysia is still far away behind than other renewable energies such as biomass, solar and hydro. This
is due to the lack and the high cost of the data itself. This paper presents an assessment of wave energy potential at Malaysian territorial water including Sabah and Sarawak. In this research, we used data from Malaysian
Meteorology Department (MetMalaysia) and also supported by satellite imaginary obtained from NASA and
Malaysia Remote Sensing Agency (ARSM) within the time range from year 1992 until 2007. By using Geographic
Information System (GIS), comparative analysis methods have been carried out to identify the location that has
high potential to develop wave energy converter (WEC). There are six comparative analysis have been carried
out in this project, which are wave power analysis, comparative analysis of wave energy power with the sea topography, hot spot area analysis, wave energy consistency analysis, comparative analysis of wave energy with
the wind speed and also analysis of wave energy potential at the shallow water. These analyses will undergo
clipping process to get the final result. The result shows the average potential energy that can be generated at
Malaysian territorial water is between 2.8 kW/m to 8.6 kW/m, and the most suitable area to develop WEC is in
Terengganu and Sarawak.
Keywords: Wave Energy, Spatial Analysis, GIS, Renewable Energy, Spatial Model.

INTRODUCTION
Development of a country is not only depends on a
sustainable development of energy resources, but
also depends on its hygiene, safety and the ability of
renewable energy (RE). There is no doubt in the future the world still needs oil for technological development and innovation since it is still dependent on
it. However, dependence on certain energy sources
cannot ensure sustainable development of a country.
So, RE is the best alternative which is less affected
and the less impact on the environment (Kaltschmitt
et al. 2007). Study about the wave energy started in
the 1970s and the early 1980s, and the research and
development of wave energy may be done to address
the problem of world oil crisis. Wave energy is related
with solar energy where the wind generated by thermal heat reacts with the surface of the sea water and
produce energy to generate waves. The amount of
energy produced and the size of the waves depends
on wind speed, the length of time the wind blows to
generate wave and the distance of the wind to the
wave (WEC 2010). Tenaga Nasional Berhard (TNB)
has started to look at the RE to meet the total energy
in the future. Through projections will be undertaken,
TNB expects to start generating RE of 2,013 GWh in
2012 and increased by 5,385 GWh in 2015 and
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expects to generate 11,244 GWh of RE by 2020. The
study is concerned with spatial analysis to determine
the suitable location to generate waves in Malaysia.
GIS analysis carried out includes a variety of algorithms and parameters used to produce the best results for the determining the location of wave energy
(Abdul Maulud et al. 2013). In GIS, the calculation may
be made either in space or non-space data. Quantification of power delivered by a wave moving across
the sea level measured using the method described
by Tucker and Pitt (2011) and it has been used in the
study on the South West through Seapower system.
There are three objectives in this project, which are:
a) To identify the suitable location to generate wave
energy in Malaysia.
b) To develop GIS model for wave power generation
and to identify wave power source in Malaysia.
c) To carried out comparative analysis at every location that has possibility to generate wave energy.
Wave data used in this research was provided by
MetMalaysia and also been supported by satellite image from NASA and ARSM. Muzathik AM et al (2010)
have made a comparison between

availability of standard MetMalaysia data and in-situ data from the Department of Maritime Technology,
University Malaysia Terengganu (UMT) and the results
of this comparison showed that the data from MetMalaysia can be applied in the study of wave energy
in Malaysia. The process to identify the best location
of wave energy is shown in Figure 1.

Table 2. Potential wave energy at each location

CONCLUSION
This study has shown that the average annual
wave energy that can be generate in Malaysian
territorial water is in between 2.8 kW/m up to 8.6
kW/m. The value of the wave energy generates is
the value without tools that can help to increase
the wave energy power. From this analysis, we
identify that Terengganu and Sarawak has the
highest potential to generate wave energy.
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Fig.1 Process to identify wave energy location

RESULTS AND DISCUSSION
The ability to generate wave energy requires stability
in analysis of factors that has been carried out. The
result of the comparative analysis conducted gives
the best results to be exploited and made a deep
study. There are six locations that have been identified to give best potential to generate wave energy.
The total potential area to generate wave energy is
about 59,227,711.71 meter square. The details and the
exact location will be shown in Table 1 and Table 2.
Table 1.The location and the area of best wave energy generation
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ABSTRACT
In this paper, we aim to assess the accuracy as well as compare between the Microsoft KinectTM version 1 and
Microsoft KinectTM version 2 with regards to the purpose of respiratory motion tracking. We find that both correlate well to an alternative method of respiratory motion measurement i.e. a respiratory belt, up to a distance
of around 2 m. However, we find that the KinectTM version 2 has a slightly higher correlation, which can be explained by it being a newer device, as well as having a slightly higher cost.
Keywords: Kinect, Version 1, Version 2, Respiratory Motion, Tracking.

INTRODUCTION
The Microsoft KinectTM has been proposed for respiratory motion tracking due to it being commercially available and is one of the low cost depth
cameras with acceptable accuracy (Noonan et al.,
2012, Xia and Siochi, 2012, Tahavori et al., 2014).
However, industrial and medically certified depth
cameras, being much more expensive, have better
depth resolution. Hence, there is a need to properly assess the accuracy of the KinectTM camera for
the purpose of respiratory motion tracking. In this
paper, we aim to assess the accuracy as well as
compare between the KinectTM version 1 (v1) and
KinectTM version 2 (v2) with regards to the purpose
of respiratory motion tracking, as both are commercially available and may potentially be used
for this purpose. In contrast to previous uses of the
KinectTM (v1) for this purpose (Noonan et al., 2012,
and Siochi, 2012, Tahavori et al., 2014), we do not
use any extra apparatus for measurement as in
(Noonan et al., 2012), as well as test for more distant measurements using the KinectTM in comparison to previous uses (Xia and Siochi, 2012, Tahavori
et al., 2014), as such a setup is more realistic in the
clinical setting and require less physical modification in its setup (Samir et al., 2014). However, the
manner of tracking respiratory motion is the same,
in that we are detecting motion on the anterior surface of the torso, via dynamic depth imaging from
the KinectTM sensors.
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RESULTS AND DISCUSSION
A.Static Accuracy of the Microsoft KinectTM
Fig. 1 compares the Kinect measurement against a
tape, with quadratic fits for both KinectTM versions.

Fig.1 Result of static measurement using the Microsoft KinectTM v1 and v2.

Fig. 2 shows the absolute error between the measurements and the quadratic fit for both versions of
the KinectTM. It can be seen towards the distance of
4500 mm that the error for the KinectTM v1 increases up to 20 mm while for the v2 the error is stable
around 5 mm.

CONCLUSION
The results shows that the accuracy of the KinectTM v2 is slightly better than the v1. In terms of
static accuracy its error is stable around 5 mm up
to a distance of 4.5 m. Its correlation with a respiratory belt is also slightly better than the KinectTM
v1. It can thus be used for the intended application.
However more measurements are needed for a
more conclusive assessment
Fig. 2 Absolute error of the Microsoft KinectTM v1 and v2 from a quadratic fit.

B.

Dynamic Accuracy of the Microsoft KinectTM

The correlation between the respiratory belt and both
versions of the KinectTM at different distances were
calculated as shown in Fig. 3 and 4.

Fig.3 Correlation of both KinectTM v1 and v2 using the original
unnormalised signals.
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Fig. 4 Correlation of both KinectTM v1 and v2 using the
normalised signals.

In both figures, it can be said in general that the
correlation for KinectTM v2 is higher than for v2. The
correlation also decreases with distance. This trend is
clearer using normalized signals as the unnormalised
signal may have unwanted artefacts such as drift.
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ABSTRACT
Since a road is a medium of transporting from one destination to another, a good road must be comfort and
safety enough to users, but a poor maintenance will give danger to users. Therefore, an effective road management system need to be carried out to ensure the road is always in a good condition to users. In this study,
we propose an approach in Pavement Management System (PMS) by using Geographic Information System
(GIS). The study area of this case is roads within UKM which are Jalan Nik Ahmad Kamil, Lingkungan Ilmu, Jalan
Temuan and Jalan Tun Ismail Ali. The data collection was carried out by using SuperSurv, which is an application that can be easily downloaded in mobile phone or tablet devices. All the data collected by SuperSurv will
be saved in SHP, GEO, and KML formats. Since the SuperSurv application collects all the data, GIS software will
analyse and display the data in form of a map. The objectives in this project are to identify the locations of road
distress in UKM and also to prove that GIS is the best tool to manage road maintenance system in UKM.
Keywords: Geographic Information System (GIS), pavement management system (PMS), road distress.

INTRODUCTION
Maintenance defined by the engineering field as
a term referred to a process of maintaining construction elements in a safe condition can be used
for a road network. A comprehensive, fully integrated Pavement Maintenance Management System (PMMS) is the key to better reconstruction,
restoration and maintenance decision making for
pavements (Ibrahim & Falih, 2006). Having limited funding, it is necessary to identify the best road
preservation projects that can provide the most
benefits to society in terms of the overall life cycle
cost of a road network (Saha & Ksaibati, 2015). GIS
can be considered as the most appropriate tool to
improve management operations since the spatial
analysis in GIS can be matched with the geographical nature of road networks. Nowadays, the use
of GIS by local authorities is proven to be helpful in
resolving problems including in pavement management activities. In this study, we used SuperSurv to
collect data on site. SuperSurv is a mobile GIS application with GIS and GPS technologies. It is specially
designed to allow users to collect and survey spatial data in field by using Android and iOS devices.
In this case, we use SuperSurv specially in marking
the road distresses in UKM as shown in Figure 1. The
data such as the locations, distress measurement
and photos were collected and the database was
created. The study area covered along the Jalan Nik
Ahmad Kamil, Lingkungan Ilmu, Jalan Temuan and
Jalan Tun Ismail Ali in UKM, which is about 6.5 km
long.
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The study area of this project is shown in Figure 2.

Figure 1 Waypoint data collection by using SuperSurv 3

Figure 2 Study area in UKM

By using the data collected by SuperSurv, GIS software will be the important tool to analyse the data
and display in form of a map. The best part of GIS
software is it allows user to interpret, question, track,
and visualize data in the ways that will establish
trends, pattern and relationships in the form of maps,
reports and charts (Kmetz, 2011).

So that, when we want to see the data, we just call
it out, and it will be displayed on the screen. The
interesting part is, everything on the map has their
own data. For example, in Figure 4, when we click at
a point, then the photo and the details of the point
will be shown on the screen immediately. With this
technology, it will help the user’s work easier.

RESULTS AND DISCUSSION
From the survey, a total of 185 distresses were detected along the road in UKM, which is from the various types of distress. Table 1 and Figure 3 show the
number of read distresses in UKM.

Figure 4 Advantages of GIS

CONCLUSION
The combination of the spatial data and GIS was
successfully produced maps that can help user in
understanding more about the project. The maps
produced using GIS will upgrade and improve the
process to making decision for road maintenance
according to priorities. GIS is believed to be the
best system of road maintenance management to
be used in the future.
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Figure 3 Map of road distresses based on its
severity levels

The benefit of using GIS in pavement management
system is the road authorities can identify the location easily since it is displayed in form of a map. GIS
is a combination of methods for collecting, storing,
retrieve, transforming and displaying all real spatial
data for a set of specific purposes (Burrough, 1986).
There are a lot of functions in GIS that can be used
in interpreting and analyzing data. Besides, GIS also
helps user to have a systematic work, since users can
store all the data about the project in one file.
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ABSTRACT
In the present paper, a three dimensional finite element method (FEM) is used to compute the stress intensity
factor (SIF) and predict crack initiation and propagation under constant loading and sequence block loading
for conventional tempered martensite. In this work, a simple and efficient approach based on Extended Finite
Element Method, XFEM has been presented to simulate modelling of compact tension (CT) specimen geometry
for fatigue crack growth simulations. The XFEM-based linear elastic fracture mechanics (LEFM) approach was
used and subjected to pure mode I loading. The accuracy of SIF calculated from XFEM was evaluated by comparing analytical solutions. The crack lengths versus the number of cycles under sequence block loading were
compared to the constant laoding. The analysis results show that the sequence loading from high to low have a
shorter fatigue life compared than sequence loading from low to high and constant loading. The outcomes of the
simulations are in very good agreement with trends of open literature published data.
Keywords: Extended finite element method; Fatigue life; Sequence loading.

INTRODUCTION
Fatigue crack growth normally involves random
or variable amplitude loading instead of constant
amplitude loading conditions, especially for critical
parts of structures, vehicles and machines. Fatigue
crack growth rate can occur when fatigue crack is
subjected to the load variations accelerations and
retardation. These situations lead crack to propagate and fracture of the structures. Generally, the
sequences of the load cycles have an influence on
the fatigue crack growth rate, and also the fatigue
life span. One of the most important sequence effects is generated by a large stress cycle followed
by smaller stress cycles (Maljaars et al., 2015).
Working environments for the structure can influence the fatigue life if the material involves an initial
crack. Hence, the fatigue crack growth test is normally applied to investigate the fatigue life of materials (Anderson, 2005). However, it involves a costly
and lengthy time period to begin the essential experimental facilities and conditions. Computational
simulation has been considered as an alternative
method to estimate the fatigue life of the materials.
Therefore, it is very important to find models and
suitable technique in order to simulate fatigue analysis. In this study, a finite element technique called
extended finite element method (XFEM) has been
presented to handle arbitrary cracking in the material without re-meshing the crack tip

(Belytschko et al., 1999). The extended finite element
method, XFEM is a partition of unity based method
(Babuska et al., 1996) allows local enrichment functions to be easily united into a finite element estimation. A three-dimensional finite element method
(FEM) was created to estimate crack initiation and
propagation as shown in Figure 1. ASTM E647 standard was chosen as a test specimen geometry. The
following values were used for modelling: α or a/W
= 0.36, W = 25 [mm] and B = 6.5 [mm] with an initial crack of 2 [mm]. Young’s Modulus, E, was 185.5
GPa and the Poisson’s Ratio, ν, was 0.3 (Yunan et
al., 2009). The element types used were CPE4 (4node bilinear element). The fatigue life under constant amplitude loading and sequence block loading was analysed. The analysis focused on the type
of loading that was the most damaging and had a
shorter lifetime.

Fig. 1 Finite element (FE) model of compact tension (CT) specimen
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RESULTS AND DISCUSSION
The analysis of fatigue crack growth was first performed with several stationary crack analyses in order
to investigate the SIF under static load. Then, fatigue
crack growth analysis was simulated to predict crack
initiation and propagation under constant loading
and sequence block loading. The load is transferred
through the pin to the hole of the model. In this study,
cyclic loading was applied with R=0.5, which has high
and low load levels, and the load frequency of cyclic
loading was 5 [Hz]. Two major types of loading were
simulated. The first loading was represented by cyclic
loading with sinusoidal form and constant amplitude
loading, and the second one was performed under
block sequence loading which is low to high and high
to low and each consists of two-stage of block loading. The results of the SIF value against crack length
between XFEM simulation and analytical solution using Equation (1) are compared in Figure 2. It can be
seen that the value of SIF from XFEM simulation are
much closer to the value from analytical solution with
R2 value approximate to one. This indicates that the
FEA model for this fatigue crack growth analysis could
be used for validation of the simulation results using
XFEM.

under sequence loading from low to high endured
the longest life at 8,900 cycles, while the analysis
of fatigue crack growth under constant loading had
the shortest life at 4,450 cycles. Analysis of fatigue
crack growth under sequence loading from high to
low have a number of cycles within the range between these two analyses. This trend is similar to
the other research (Schijve, 2004; Borrego et al.,
2005) where the slower crack growth observed
under sequence loading from low to high is compared to sequence loading from high to low.

Fig. 4 Crack length versus elapsed cycles data (a versus N)

CONCLUSION
This study has shown that the longest fatigue life
was found under sequence loading from low to high
while the shortest fatigue life was under constant
loading. The difference of fatigue life between sequence loading from low to high and high to low
was slightly small. This simplifies that the fatigue
life depends on the types of load applied.
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Fig. 2 Correlation between analytical solution and simulation

Figure 3 illustrates the example of typical analysis
results of fatigue crack growth, FCG simulated. The
crack continuously grows with a slow rate at the beginning and starts to accelerate as the crack length
increases after collecting a larger number of cycles

Fig. 3 : von Misses stress distribution of specimen geometry as crack grows under
constant loading

The fatigue life evaluation with different types of loading are presented in Figure 4. According to this graph,
the crack continuously grows with a slow rate at the
beginning and starts to accelerate as the crack length
increases after collecting a larger number of cycles. It
can be seen that analysis of fatigue crack growth
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ABSTRACT
This study was conducted to investigate consistency properties and storage stability of geopolymer modified
asphalt (GMA). Five samples with varying geopolymer content were studied, namely asphalt binder with 0%, 3%,
5%, 7% and 9% geopolymer content by weight of asphalt binder. Results from fundamental asphalt tests showed
that the addition of 5% geopolymer into a base asphalt yielded the most promising results. The results showed
that geopolymer has good compatibility with asphalt binder. The addition of geopolymer into asphalt binder
could enhance binder’s resistance towards permanent deformation in comparison to base asphalt. In conclusion,
geopolymer seemed to be a promising alternative in the modifying the properties of asphalt binders.
Keywords: Storage stability, consistency properties, Geopolymer modified asphalt (GMA), fly ash.

INTRODUCTION

METHODOLOGY

The properties of asphalt binder change during its
service life due to vehicle load and environmental
factors and these changes tend to cause structural
failure in pavements. Social development requires
that pavements with better performance be built to
keep up with the ever increasing number of vehicles
and their axle load. Good structural design and high
quality construction are necessary to ensure road
users safety and comfort. The use of modified asphalt binder is an important solution reducing the
frequency of maintenance work and in enhancing
pavement’s durability. In recent decades, considerable research efforts have been directed towards
developing inorganic geopolymers due to the wide
range of promising applications of these materials
(Abdullah et al., 2011; Silva et al., 2007). Many researchers reported that the use of geopolymer in
concrete industry improved the performance and
workability of cement concrete (Singh et al. 2015).
Thus, the development of geopolymer modified asphalt (GMA) is also important in the effort to produce environmentally friendly paving material and
to enhance the performance of existing asphaltic material. In the effort to better utilize industrial
waste, fly ash has been chosen as a raw material for
this research. This study attempts to investigate the
physical properties and storage stability of GMA.

In this study, the melt blending technique was used
to prepare GMA. The first step in this process was
preparing geopolymer gel through a combination
of fly ash and alkaline solution, and the geopolymer
gel thus obtained was then added into melted base
asphalt. The mixture was sheared for 90 minutes
at a speed of 1000±10 rpm to produce a homogenous mixture. The physical properties of the asphalt
were measured using the penetration, Ring and Ball
softening point, and ductility tests. The Brookfield
rotational viscometer was also used to measure
the rotational viscosity of the asphalt binder. Two
methods were utilized to determine temperature
susceptibility, namely the penetration index (PI) and
the pen-vis number (PVN). Finally, the storage stability test was conducted. All testings were carried
out in laboratory according to standard procedures
and guidelines
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RESULTS AND DISCUSSION
Table 1 shows that the penetration, softening point,
and ductility values fluctuate for all percentages
of geopolymer content. GMA samples with 0%, 3%
and 5% geopolymer showed a dramatic decrease
in penetration values, but the values began to increase again for samples with 7% and 9% geopolymer. The values for the softening point for samples
with 0%, 3% and 5% geopolymer increase, but the
values then decrease for samples with 7% and 9%
geopolymer.

The decrease in the penetration values and the increase in the softening points imply an increase in
the stiffness of the GMA. Hence, increasing the hardness of the samples cause an increase in PI, which in
turn lead to improved temperature susceptibility of
the GMA. Lower PVN and PI values of asphalt binder indicate higher temperature susceptibility. On the
other hand, the ductility of asphalt binder gradually
decreased with the increase
Table 1. Physical properties of asphalt cement
and GMA

CONCLUSION
Based on the limited laboratory work conducted, it
could be said that the addition of geopolymer into
base asphalt increase the hardness of the modified
binder, which then result in improved temperature
susceptibility. Hence, inference could be made that
GMA has better resistance against rutting when
compared to base asphalt. This study showed that
the best result was recorded for GMA with 5% geopolymer content. Therefore, this concentration can
be considered as the optimum GMA.
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Table 2. Softening point of the top and bottom sections of
GMA

the bottom section of all samples did not exceed the
permitted value, which indicate that these modified
asphalt could remain stable at high storage temperature.
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ABSTRACT
This paper presents the computer based modelling of stress intensity factors of API X65 steel under constant
amplitude loading. The strength of structures can be significantly reduced by the presence of crack. The objective of this study is to evaluate the stress field near the crack tip as a result of the crack extension. The three
dimensional of a through thickness crack plain strain modelled was constructed via the finite element method.
The cyclic loading with the stress ratio of 0.1 was applied. The Fourier series was employed to describe the periodic loading. The crack continuation was determined using the fracture parameter of stress intensity factor. The
failure criterion of von Mises was observed to indicate the internal stress of the isotropic modelled. The results
showed the stress intensity factor length was proportionally linear with the increased of the crack length. The
computer based modelling was capable tool to present the estimation of the fatigue fracture.
Keywords: fatigue, fracture, stress intensity factor, constant loading, finite element method.

INTRODUCTION
The study of fracture have had helped to offset the
potential failure associated with fatigue. Region of
fracture process zone are governed by the occurrence of dislocation motion around the crack tip. The
early fracture mechanics theories derived in 1960
had shown its capability to characterise the local
deformation around the crack tip using the asymptotic field around the crack tip scaled by parameters
function of the loading and geometry as shown in
Fig. 1 (Qiu et al. 2016). The subcritical cracks growth
due to fatigue can be significantly reduced the
strength of the structures. The approximation of
the fatigue life can be quantified using the crack tip
driving forces. The objective of this study is to estimate the stress intensity factor near the crack tip
under a through cracks model using a finite element
method.

Fig. 1 The schematic of the polar coordinate axis ahead of a crack tip.
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In this study the LEFM was emphasised particularly
on its application to the fatigue. This is corresponding to the crack growth process ranging from the
detectable crack to maximum tolerable crack size.
The materials are presumed linear elastic during
fatigue process. In 1957, Irwin proposed the stress
intensity factor, K as the basis of LEFM and fatigue
crack growth prediction (Alderliesten 2016). The
stress intensity factor is generally expressed in the
form:

K = Ys

pa

Eq. 1

where is the crack length and σ the applied stress.
The Y term allows the effects of finite width, crack
shape, position along crack front, stress concentration factors, local stress concentration due to welds,
etc. to be taken into account. The significant of determining the K value to solve the problem related
to crack had impressed many researches. Raju and
Newman (1979) used the numerical method to determined stress fields via the finite element analysis.
Model of compact tension type specimen with a
through thickness crack was constructed. A plane
strain modelled has a 20-node quadratic brick,
C3D20R with reduced integration and collapsed
face was constructed. The wedge elements along
the crack front were taken into account and hexagonal elements was utilised for the remained surrounding regions, illustrated in Fig. 2. The growth of
crack from crack surface opening mode where the
applied forces were perpendicular to the crack was
considered in this simulation. The constant
amplitude

loading oscillating from 2 MPa to 20 MPa (R=0.1) and
the fatigue pre-crack was defined by a seam function. The stress range was exceeded the threshold
value indicating crack was likely to occur. The K value of compact tension was estimated using the aid of
commercial simulation software. In this method, the
period function was defined using the Fourier series
expressed as follow:

Fig. 3 Mises stress in deformed shape under constant amplitude
loading at crack length (mm) (a) 6, (b) 10 (c) 14 and (d) 18 respectively.

Fig. 2 Focused meshed at the crack tip

RESULTS AND DISCUSSION
The fatigue load on edge crack model resulted cyclic
stress intensity at the crack tip varying between Kmax
and Kmin. Crack was extended as the lines of nodes
released in sequence. The increment of crack growth
is therefore defined by the element size near the crack.
The growth of cracks was governed by local plasticity
at the crack tip. Without violated of LEFM principles,
it was suggested the plastic zone size, ry under cyclic
loading restricted within the ry ≤ /4.
Fig. 3 shows the deformed shape represent by the
Mises stress. Plastic zone size at the crack tip as a
function of K and yield strength was increased as
the crack length increased as shown in Fig. 4. The K
value increased proportionally with the increased of
the crack length. Values of K reflected the severity of
stress distribution around the tip of cracks tabulates
in Table 1.

CONCLUSION
The results have shown stress field near the crack tip
increase linearly with the increase of crack length. The
primary controlling parameter for crack growth was
K value, which also dictated the crack tip plastic zone
size. Therefore, the computer modelling was able to
utilise as an aiding tool to present the failure due to
the fatigue loading. The advantages of using this tool
are reducing the time to predict failure and estimate
the fatigue life according to any designed load.

Fig. 4 The plastic zone size at the crack tip
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ABSTRACT
In this study, the PET subsystem of the GE Discovery 690 PET/CT scanner is modeled in order to construct the
system matrix which is a prerequisite for many iterative reconstruction methods. The system matrix, H is a representation of the projection of the object onto the scanner’s detector. The projection of the image (I) onto detections (S) can thus be represented as a linear equation, S = H I. Image reconstruction is basically solving an inverse
problem and iterative image reconstruction is a powerful solution. As a demonstration of its effectiveness, we
use the basic Algebraic Reconstruction Technique (ART) with the built model of the scanner. As a comparison, we
show how using analytic techniques such as filtered backprojection (FBP) is complicated for scanners of complex
geometry.
Keywords: PET/CT scanner; modelling; image reconstruction; analytic; iterative.

INTRODUCTION
In nuclear medical imaging like PET imaging, a radiotracer is administered orally or by inhalation or
injection into the patient. The radiotracer is then distributed throughout the body and absorbed in tissue according to the physiological condition. The radiotracer will typically emit gamma rays, which are
then detected by a scanner as projections to image
the functional processes in the body. The methodology of this paper is divided to two parts, firstly
modelling the PET scanner geometry, and secondly image reconstruction based on two respective
methods of analytic and iterative reconstruction.
The PET scanner geometry consists of 13,824 LYSO
(Lutetium-yttrium oxyorthosilicate) crystal detectors arranging in 4 rings of detector blocks and
each ring has 64 blocks of 54 (9×6) detectors (Bettinardi et al. 2011) . The transaxial field of view (FOV)
of the scanner is 70 cm. Fig.1(a) illustrates the configuration of detector blocks in a ring with the FOV
in the center. For the FOV here we assume a typical image dimension of 128×128 pixels.The basis of
PET is the detection of two 511 KeV photons that are
emitted in opposite direction from an annihilation
event in patient’s body. This straight line is called
the line of response (LOR) which can be detected
in 288 different angles. With the angle fixed (θ),
each LOR or projection can be tied to a particular
tangential displacement (s). For a particular angle,
there are 211 acceptable LOR detected in the modelled system which can be arranged into a 211×288
array according to the associated values of θ and
s. In analytic reconstruction, the Fourier projection
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Fig. 1. a) Configuration of detectors in the PET scanner including the circular
FOV, b) Illustration of how each LOR is determined by s and θ.

theorem is applied to reconstruct the image using
the inverse radon transform (Dhawan 2011). This
basic method is called filtered backprojection (FBP)
which is fast and easy to implement and is commonly deployed in CT reconstruction, while its application in PET is complicated many factors such
the much higher level of noise and non-circular
geometry.However, in iterative image reconstruction such as ART, the image is iteratively estimated
from projection data using the system matrix (Gordon, Bender et al. 1970). The system matrix (H) is a
representation of the projection of the scanner and
it determines which pixels of image (I) contribute to
which element of the projection (S) i.e. as a linear
equation S = H I. . In ART, each pixel of the image,
im, can thus be found iteratively with the following
recursion:

where hn,m is an element of the system matrix H, Sn is
a projection element and k the iteration number with
n=k mod p+1. This method is able to bettercater for
various scanner geometry compared to FBP.

mean-squared error or deviation (NRMSD) of the reconstructed images compared to the original image
is calculated.

RESULTS AND DISCUSSION
For evaluation of this modelling system, one slice produced from the 4-dimensional XCAT phantom is used
(Segars, Sturgeon et al. 2010), which is shown in Fig.3.

where im is the original image pixel, ĩ� is the
corresponding estimated image pixel and imax and imin
are the maximum and minimum values in the image
respectively. The result of percentage NRMSD versus
number of iterations is shown in Fig.6

Fig. 3. Chosen slice of the XCAT phantom.

Using the system matrix, the resulting projection of
the image in Fig. 3 is shown in Fig. 4(a) and the reconstructed image using FBP is shown in Fig. 4(b).

Fig. 6. Percentage NRMSD versus the number of iterations
for ART.

CONCLUSION

Fig.4. a) Projection of the image in Fig. 3. b) Reconstructed
image using FBP.

As mentioned earlier, the iterative algorithm used in
this work is the ART. Fig. 5 shows the results for six different number of iterations, using the same projection
in Fig. 4(a).

Fig. 5. Reconstructed phantom image for different number of iterations
of ART.

Qualitatively or visually, the image is reconstructed
with no distortion, with the quality increasing with
higher number of iterations. However for a quantitative assessment, the normalised root

The aim of this work is modelling the GE Discovery
690 PET scanner. Both analytic and iterative reconstruction techniques are performed for this model.
Although the analytic model is very fast and easy to
perform, it is not adequate for image reconstruction
in this application. On the other hand, an iterative
image reconstruction technique such as ART utilises
the system model directly and can reconstruct more
accurately, depending on the number of iterations.
More details are as published in (Nayyeri et al., 2015).
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ABSTRACT
Local scour around bridge pier resulted from erosive actions of flowing water, excavating and carrying away
material from bed and banks of streams. The estimation of maximum scour depth is important, whereby failure
to accurately predict it may increase in the cost of construction and maintenance of the bridge pier. Common
approach of scour protection measures of hard and flow-altered structures such as riprap and slots, respectively did not completely provide solution. Secondary scour and inefficient protection over time often were the case.
This study attempts to investigate alternative scour protection as in self-protected bridge piers using slotted
Epoxidised Natural Rubber Alumina Composites (ENRAN). The ENRAN sheets are covered around the bridge
piers and provide mechanism to reduce the turbulence intensity due to down-flow and minimize the occurrence
of horse-shoe vortices. The effectiveness of covering different piers shapes i.e. circular, square and rectangular
using slotted ENRAN are to be experimentally conducted in clear water condition. Analysis is focused on the
measurement of the maximum scouring depths and their associated scour characteristics. This study foresees
that the self-protected bridge pier using ENRAN not only improved on the capital cost, but also cuts on the
maintenance cost.
Keywords: Self-Protected pier, slotted ENRAN.

INTRODUCTION
Bridges on a river or a stream play a vital role for
economic, social and cultural improvement in any
country. Recent scour-related bridge catastrophes
throughout the world have gained attention on the
importance of local scour analysis (Akib et al., 2014).
More than 1000 bridges have collapsed over the past
30 years in the USA, with 60% of the failures occurred
were due to scour (Shirole and Holt, 1991). This serious problem also happens in many East Asian countries, such as Taiwan, Japan, Korea, owing to the fact
that these areas are subjected to several typhoon
and flood events each year during the summer and
fall seasons (Lin, et al., 2002). Scour failure tends to
occur suddenly and without prior warning or sign of
distress to the structure (Lin et al., 2004). According
to the National Transportation Safety Board (1990),
the 1989 catastrophic collapse of the several bridges over the Hatchie River in Tennessee (USA) resulted
in the death of eight people. In an intensive study of
bridge failures in the United States, Ross et al., (1993)
reported that the Federal Highways Administration in

1978 claimed that damage to bridges and highways
from major regional floods in 1964 and 1972 estimated about $100 million per year. The basic mechanism causing local scour at bridge piers is the formation of vortices (known as the horseshoe vortex)
at their base. The horseshoe vortex shows in Figure
1. The vortex removes bed material from the base of
the pier. The scour hole develops when the fluid forces
acting on the particle exceeds the threshold criteria.
The performance of any scour protection/controlling
device around bridge piers depends on how the device counters the scouring process. Efforts have been
made to reduce the depth of scour by placing the riprap around the pier, providing an array of piles in front
of the pier, a collar around the pier, submerged vanes,
piles in front of the pier, a collar around the pier, submerged vanes, a delta-wing-like fin in front of the pier,
a slot through the pier and partial pier-groups and
tetrahedron frames placed around the pier. However, mentioned protection measures are either caused
secondary local scour or provides additional cost in
terms of capital and maintenance.

Fig.1. Schematic representation of scour at cylindrical
pier. Taken from Richardson and Davis (2001).
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The collision surface for pier with flow direction significantly affects the scour depth because it reflects
the strength of horseshoe vortex at the base of the
pier. Therefore, we need to find new approach of
dissipating the energy without compromising the
structural integrity. The new method proposed in
this study is to cover the front side of the pier with
Epoxidised Natural Rubber-Alumina Composites
(ENRAN). The unique characteristics of good energy
damping provided by ENRAN gives the bridge pier
self-protection to minimize scour.
The experiments are carried out in perspex made
open flume with steel reinforcement to provide rigidity. The flume is divided into three parts, i.e. the
inlet part, the working section and the outlet part.
Experiments are carried out in four stages. The first
stage was to find the optimum method to cover the
ENRAN sheet on the pier. Systematic experimental
runs are carried out to study the temporal behavior for the local scour, particularly identifying the
equilibrium time. The third and fourth stages, are
focused to study the effect of slots geometric (i.e.
the distance between slots) and the effect of grain
geometric (i.e. distance between jags) on the local
scour depth and characteristics, respectively. Figure 2 gives the general view of the pier with slotted
ENRAN.

WHY ENRAN?
One of the main components of ENRAN is natural
rubber, which is locally available in Malaysia. The
material is proved to have high quality as energy
damper which have been used for ballistic purposes. Taking into account their unique properties, we
foresee several potential through this application
as:
1. That the energy from the flow, particularly
the downflow will be significantly 			
reduced.
2. The ENRAN is flexible and the placement
isnot pier shape specific.
3. Incorporating slots and energy damping
material as counter measures for local
scour is attractive.

EXPECTED OUTCOMES

Fig . 2. The slotted ENRAN is placed on the cylindrical pier.

In general, all scour protection/controlling device
methods may have given good results in the reduction of local scour around bridge piers, but did not
give complete solutions to this problem. Therefore,
the use of hard structures adds to additional costs
such as the cost of monitoring the layers of riprap
and the construction cost of the collar. This study
foresees that the self-protected bridge pier using
ENRAN not only improved on the capital cost, but
also cuts on the maintenance cost.
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ABSTRACT
This paper presents finite element (FE) modeling of Scholte-wave propagation at the air-to-soil interface. We
investigated the feasibility of using Scholte waves by spectral-analysis-of-surface-waves (SASW) method for
near-surface stiffness profiling. Scholte-wave measurement does not require ground coupling thus fast SASW
can be performed. In the FE modeling, a coupled acoustic-structural model was employed to simulate Scholtewave propagation and acoustic wave contamination were controlled by sensor insulation. We found that the
dispersion curve of Scholte waves agrees well with Rayleigh-wave dispersion curve if sensors are perfectly insulated. However, higher phase velocity is observed when Scholte waves are interrupted by acoustic wave.
Keywords: SASW, Scholte waves, air-coupled sensors, numerical modeling, near-surface soil stiffness.

INTRODUCTION
The SASW method is a non-intrusive and non-destructive testing technique for determination of
shear velocity profiles at geotechnical sites by using
surface waves that propagate along a solid surface
at the interface between solid and vacuum. When
an impact is applied at the solid surface, two types
of waves are generated: surface waves and body
waves. If the vacuum is filled with fluid, additional
types of waves are generated, which are Scholte
waves and leaky Rayleigh waves. These waves
propagate along the solid-fluid interface and decay
rapidly with distance from the interface (Zhu and
Popovics, 2006). Scholte waves are generated all
the time by the impact source at the ground surface. However, leaky Rayleigh waves may or may
not be generated, depending on the ratio of wave
velocities between the shear waves velocity of the
solid to the acoustic wave velocity of the fluid. In
characterizing stiffness profiles at seabed, Scholte
waves have been used in several seismic techniques
(Muyzert, 2007). Scholte waves always exist at an
interface between any combination of fluid and solid (Vinh, 2013). Therefore, Scholte waves exist at the
air-soil interface, on the fact that the soil acts as solid and air as fluid. However, not many researchers
have practiced the measurement of Scholte waves
at geotechnical sites, which motivated this research
to be performed in answering two questions: 1. Can
Scholte waves be measured at geotechnical sites
using microphones? 2. Do Scholte waves reveal
shear-stiffness structures as Rayleigh waves do?

65

Our concern is limited to application at the near
surface soils with a homogeneous stiffness profile. In this paper, the understanding of Scholtewave propagation at the air-soil interface will be
established first by means of 2-Daxisymmetric FE
analysis. Later, a rapid testing technique based on
air-coupled sensors like a commercial vocal microphone will be investigated to improve the conventional SASW testing technique.

Fig. 1 Schematic diagram of the sensor unit included in the FE model.

RESULTS AND DISCUSSION
Figure 2 shows a combined image of pressure in
the air and vertical velocity of particle in soil at the
time of 0.005 sec after impact. The semicircle in the
upper half represents wavefront of acoustic waves,
while the lower semicircle shows wavefronts of Pand S-waves. It is also interesting to see wavefront
of Scholte wave near the foot of S-wave wavefront
at the air-to-soil interface. Apparently the energy
of Scholte waves decays rapidly with an increasing
distance from the air-to-soil interface.

Fig. 2 Snapshot of waves generated 0.005 sec after impact

Geophone velocities and microphone velocities were
calculated from phase spectra and plotted in Fig. 3.
Geophone velocities are determined to be approximately 180.0 m/sec for all the wavelengths, indicating homogeneous properties of the underlying soil.
The velocity is comparable to Rayleigh and Scholte
wave velocities, which were 180.5 m/sec together. In this case, the microphone velocity came from
a perfectly insulated microphones sitting on the
ground surface. However, acoustically uninsulated
microphones result in misleading velocities, shown
with a dotted line in Fig. 2. The misleading phenomenon is more prominent at large wavelengths, indicating a significant interference of acoustic waves
with Scholte waves. For verification of the findings
obtained from the FE modeling of Scholte-wave
propagation, preliminary surface-wave tests were
performed at a geotechnical site under compaction for roadbed. Sensors for the field tests were a
pair of geophones and microphones. A total of three
tests were performed. The first one was made using
a pair of geophones (Mark Products, L-22E), and
the second one was made using commercial vocal
microphone (Prodipe, STC-30) sitting on the ground
surface, acoustically insulated. Finally the third one
was made using the same microphones with 3-cm
offset from ground surface, allowing acoustic waves
to travel into microphones sensors. Geophones and
insulated microphones lead to the similar trend of
phase spectra. Partially insulated microphones
come up with a different phase spectrum from others. Likewise, Rayleigh-wave velocities from geophones agree with the ones from insulated microphones, shown in Fig. 4. However, Scholte-waves
from partially insulated microphones give higher
velocities, compared to velocities from geophones
and insulated microphones as can be seen in the
FE modeling results. Generally, measurement of
Scholte waves highly dependent on sensor insulation. The application is not straight forward as the
application of leaky Rayleigh waves for concrete
characterization. The test is best preformed at quiet
environment with very good insulation.

Fig. 3 Dispersion curves of all types of sensor used.

Fig. 4 Dispersion curves obtained from preliminary
field measurement.

CONCLUSION
FE results show that Scholte waves capable of characterizing soil stiffness properties. To measure wave
velocities of propagated surface waves at air-to-soil
interface, acoustically-insulated microphones led to
the accurate measurements of Scholte-wave velocities, equivalent to Rayleigh-wave velocities determined by geophones. However, uninsulated or
partially insulated microphones resulted in the measurement of wave velocities higher than Rayleighwave velocities, affected by intervention of acoustic
waves.

REFERENCES
Zhu J., Popovics J. S., 2006. Analytical study of
		 excitation and measurement of fluid-solid intew Geophysical Research Letters, Vol. (33) 9,
L09603.
Muyzert E., 2007. Seabed property estimation from
ambient-noise recordings: Part I - Compliance
and Scholte wave phase-velocity measurements. Geophysics, Vol. 72( 2), U21-U26.
Vinh P.C., 2013. Scholte-wave velocity formulae.
Wave Motion, Vol. 50( 2) 180-190.

66

BRIEF PAPER
A HIGH PERFORMANCE UWB ANTENNA DESIGN
FOR MICROWAVE IMAGING SYSTEM
Mohammad Tariqul Islam, Md. Zulfiker Mahmud, Md. Samsuzzaman & Norbahiah Misran
Department of Electrical, Electronic & Systems Engineering
Universiti Kebangsaan Malaysia
43600 UKM Bangi, Selangor, MALAYSIA

ABSTRACT
In this paper, a new design of ultra-wideband (UWB) antenna is reported for a microwave imaging system aimed
to cover the UWB bandwidth from 3.1 to 10.6 GHz. The structure has a very simple Hibiscus petal pattern patch
with tapered microstrip fed a line and partial trapezoid ground plane. The gap between the Hibiscus petal pattern patch and partial ground of the antenna are optimized to achieve wide impedance bandwidth. Results show
that the antenna has a fractional bandwidth of about 120% from 3.04 to 11 GHz with S11<-10dB with stable omnidirectional radiation pattern. The average gain of proposed prototype is 5.1 dBi and the radiation efficiency is
about 85% on an average over the bandwidth. The fidelity factor for face to face is 0.8469 and for side by side is
0.9232 which represent the lower distortion of signal. The characteristics of proposed antenna are successfully
simulated, prototyped and measured. The reported antenna has a better impedance match and mutual coupling that provides a practical approach to realize the antenna for the UWB microwave imaging system.
Keywords: UWB, Fidelity Factor, Hibiscus Petal Pattern, monopole antenna, partial ground plane.

INTRODUCTION
UWB has wide applications in short range and high
speed wireless systems, such as ground penetrating radars, medical imaging system, high data rate
wireless local area networks (WLAN), communication
systems for military and short pulse radars for automotive even or robotics. UWB (ultra-wide) based
microwave imaging system that uses microwave radiation of frequency spectrum between 3.1 to 10.6
GHz (UWB frequency band) have become one of the
most promising candidates to detect cancerous cell
in the human body. Microwave imaging system has
some attractive feature such as high speed data rate,
extremely low spectral power density, precision, low
complexity and low cost, robust to multi-path fading
and very low interference.
Basically microwave images are maps of electrical
property distributions. The changes of electrical property in body indicate the deposition of heat. Detection
of cancer in tissues using microwave imaging is based
on such contrast in electrical properties. Microwave
breast cancer imaging system is based on differences
in electrical properties between healthy and malignant tissues at microwave frequencies (Zhang 2015).
A stacked-patched antenna array is designed for imaging in (Craddock et al. 2007) satisfy the ability of
the antenna to radiate broadband pulse with smaller size. However the bandwidth starts from 4.5 GHz,
whereas lower bandwidth is not achievable along with
the thickness of substrate is high. The geometric layout of proposed hibiscus petal pattern UWB antenna
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is shown in Figure 1. The antenna is printed on a Rogers RT/duiroid 5870 substrate of thickness 1.57 mm,
permittivity 2.33 and loss tangent 0.0012. The overall size of the antenna is 31(W) ×31(L) mm2 or about
.33λ×.33λ at 4.5 GHz which is the first resonance frequency. The proposed antenna consists of a radiating
patch on one side To achieve hibiscus petal pattern
some parts of the radiator have been etched away
and a microstrip feed line printed on the same side of
the substrate. Changing the patch structure leads to
change the inductance and capacitance of the input
impedance leading to change the bandwidth. The optimized values of parameters of the proposed antenna design are as: W=31 mm, L=31 mm, Lg= 9.42 mm,
Lp= 22.98 mm, Lf=8. 515 mm, L1=8 mm, Wf1=4 mm,
Wf2=2.43mm, Wg=21.6 mm.

Fig. 1 The proposed antenna (a) Bottom layer (Left) (b) Geometric layout
(Right)

Fig. 2 Effect of gap between ground and patch

In Figure 2, the reflection coefficient of the proposed
antenna for different values of the gap between
ground and the patch is shown. For the gap 0.78
mm, 0.53 mm, 0.72 mm and 0.42 mm, the starting
bandwidth is higher than that of proposed bandwidth (1.58 mm). The lower frequency bandwidth is
significantly affected using them.

RESULTS AND DISCUSSION

form of ground plane. The bandwidth for S11 less
than -10dB ranges from 2.8 GHz to 11 GHz. Though
the design and size of the proposed antenna is very
simple and small, it achieves a much wider bandwidth compared with the recently published antenna. One major findings of this study is that there is
no gap or mismatch in the entire bandwidth. The
proposed antenna easily covers the UWB band
(3.1-10.6). Fig. 4 illustrates the simulated and experimental efficiency and gain of the antenna. The radiation efficiency is about 87% over the bandwidth.
The gain varies between 4 to 7 dB in operating
bandwidth, giving the peak at 6.4 GHz with a smart
average value 5.1 dBi. The measured and simulated radiation pattern, including the cross-polarization and co-polarization of the fabricated antenna
at the frequency 7.5 GHz in the H-plane (φ=0) and
E-plane (φ=90) are shown in Figure 5. The radiation
patterns of proposed antenna is nearly omnidirectional. Over the band frequencies proposed antenna has stable radiation pattern characteristics and
displays a typical eight shaped as a conventional
dipole antenna.

Fig.3 Photograph of the antenna at VNA measurement

Fig.6 Transmitted and received pulses (a) face to face and (b) side by side

Fig. 4 Simulated and measured Efficiency and Gain

Fig.5 Measured and simulated radiation pattern at 7.5 GHz

(a) Frequency domain performance
The prototype and its S11 of the proposed antenna is shown in Figure 3. The measured results were
obtained using the Agilent E8362C vector network
analyzer and Satimo near field anechoic chamber
(UKM StarLab). It shows that the hibiscus petal pattern monopole antenna provides the first resonant
frequency at 4.5 GHz and the next higher resonant
frequency is 8.5 GHz. The higher frequency bandwidth is significantly affected by using a trapezoidal

(b)Time domain performance
The time domain performance of the antenna when
it operates in face to face and side by side at a distance of 250 mm is shown in Figure 6. From the figure it is very clear that the transmitted and received
wave forms are same in all cases. So, the antenna
is capable of radiating short pulses with very small
distortion and minimal late time ringing. Only the
pulse has spread slightly. The fidelity is the highest
magnitude of the cross-correlation between the
transmitted and received pulse. By using the fidelity
equation the fidelity factor for face to face is 0.8469
and for side by side is 0.9232. The higher value of
fidelity factor ensures the lower distortion in the
transmitted signal and confirms that this antenna
can be used for microwave imaging.
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CONCLUSION
The design of a new UWB hibiscus petal pattern antenna for microwave imaging applications with a size
of 31×31 mm2 have been measured and characterized. Measurement result shows that the antenna has
a fractional bandwidth of about 120% from 3.04 to 11
GHz with S11<-10dB, a stable omnidirectional radiation
pattern, an average peak gain 5.1 dBi and the radiation efficiency is about 85% over the bandwidth. To
enhance the bandwidth, efficiency and gain the radiating patch and fed networks are optimized. The design of the proposed antenna is very simple and can
be used in microwave circuitry with low manufacturing cost and easy to integrate into portable devices.
Covering UWB bandwidth with good fractional bandwidth, fairly nice radiation efficiency, higher fidelity
factor with reasonable gain ensure the proposed antenna to be a good candidate for various microwave
imaging application. To the best of Authors knowledge
the antenna performance is an improvement upon
the recent reported other antenna.
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ABSTRACT
An alternative to a conventional parabolic reflector antenna namely reflectarray antenna is analyzed and presented in this paper. The antenna is designed to perform as a high gain antenna with frequency operation of 11.2
GHz for Malaysia direct broadcasting satellite application. A single unit cell of reflector element performance is
firstly analyzed as the key factor to develop a good reflectarray antenna. This element is then organized in an
array configuration with a horn antenna as a feeding mechanism. The developed reflectarray antenna gain is
achieved at 35 dBi which is only 1 dBi less than commercial parabolic reflector with 36 dBi gain. It is shown that
a reflectarray antenna is a wise alternative as a high gain antenna compared to a bulky and weighty parabolic
reflector.
Keywords: reflectarray, parabolic reflector, high gain.

INTRODUCTION
A conventional parabolic reflector is a well known high
gain reflector antenna and has been used for decades in many communication applications. However,
its size and curve geometry design have lead to a high
cost in both development and maintenance which resulted in ideas to develop a new flat, lightweight, easy
maintenance and low cost antenna namely reflectarray (Berry et al, 1963) (Pozar et al, 1997)(Huang et

al, 2008). Reflectarray antenna basically consists of
three layer structure namely ground, substrate and
array of reflector elements. The key success to design
a reflectarray antenna is to firstly get the optimized
performance of its reflector elements which in this
study, a single circular patch with square hole is used
as a reflector element. Theoretically, this new antenna is a combined concept of parabolic reflector and
phased array antenna which is shown in Figure1.

Fig. 1Antenna (a) parabolic reflector (b) phased array (c) reflectarray.
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RESULTS AND DISCUSSION
The performance of single circular patch with
square hole can be observed from Figure 2 and the
performance parameter is summarized in Table 1.

(b)
Fig. 3Reflectarray antenna (a) measurement in anechoic chamber b) comparison with simulation.

Fig. 2Reflection coefficient changes to size variation at 11.2 GHz.
Table 1. Performance of reflectarray element

Performance
parameter
Phase range
Phase slope
Bandwidth
Return loss

Value
322°
0.56°/µm
11.7%
-0.35 dB

The performance of the designed element is balanced for all parameter thus the reflection phase
curve shown in Figure 2 is then used to find the suitable size of reflector element at each coordinate on
the reflectarray surface and organized in an array
configuration. This is an inevitable step to achieve
the in-phase reflected field and high gain antenna
performance. The antenna is measured in an anechoic chamber and the simulation and measurement shows a good agreement with a higher sidelobes level measurement result due to cable loss. The
measurement set-up and comparison to simulation
is shown in Figure 3 and the gain of reflectarray antenna for direct broadcasting application is shown
in Figure 4.

Fig. 4Reflectarray antenna gain in Cartesian view.

The reflectarray gain is achieved at approximately 35 dBi which is only 1 dBi differ from Malaysia
commercial parabolic reflector with 36 dBi (MCMC
2013). The performance for these two types of antenna is summarized in Table 2.
Table 2. Performance of reflectarray antenna and parabolic
reflector antenna

CONCLUSION

This study has shown that reflectarray antenna is a
good alternative to a conventional parabolic reflector as a high gain antenna. For a direct broadcasting satellite application, the gain achieved is 35 dBi
which is as high as a commercial parabolic reflector.
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ABSTRACT
This study investigates the dynamic response of underground railway tunnel subjected to blast load using finite
element software Ansys/LS-Dyna. Arbitrary Lagrangian-Eularian (ALE) numerical solver utilized to evaluate the
tunnel responses under surface explosion of 4536 kg TNT charge weight carried by container truck. The numerical results indicated that the blast pressure waves propagated in the soil as form of hemispherical shape as well
as its peak pressure appeared good agreement compared to technical manual results (TM5-855-1, 1986). The
tunnel roof was suffered from higher permanent lateral deformation with maximum value (209.08mm) compare
with tunnel wall (24.65mm).
Keywords: dynamic response, railway tunnel, numerical analysis, ALE.

INTRODUCTION

FINITE ELEMENT MODEL

Railway tunnels play an essential role for public transportation in many countries. In recent years, explosions incidents by terrorist attacks became intensive
and more frequently which may cause tunnel damage
and losses in life, examples of which include the 1995
attack on Paris subway and the 2004 attack on Moscow subway(Dix,2004). Therefore, the underground
tunnel should design to resist a ground shock waves
transmitted from a credible explosion. Experimental tests of tunnels under surface explosion are extremely risky and expensive; hence numerical modeling techniques are considered as a good alternative.
Internal explosion had acquired a great interesting
subject, whereas other studies had focus on surface
explosion effects, (Luo et al., 2007) investigated the
underground tunnel response induced by surface explosion of 100 and 300 kg TNT charges, according to
the features of Nanjing subway tunnel in sandy soils.
(Fan et al., 2008) carried out numerical simulation
analysis of a shallow-buried concrete structure subjected to ground explosion. (Yang et al., 2010) studied
the effects of ground explosion on a shallow-buried
metro tunnel using finite element method. Along with
the above studies, this present work is carried out with
the finite element software Ansys /LS-DYNA to study
the dynamic response of the underground box frame
tunnel at depth 4m, affected by surface explosion of
4536 kg TNT charge weight carried by container truck.
In order to ensure the analysis accuracy, the numerical results have been compared with the analytical
formulas of Technical Manual (TM5-855-1, 1986).

Underground railway tunnel Palma-UIB in Spain
with size (7.5 × 10) and 4 m depth is simulated in this
study (Perea et al., 2006) as shown in Figure1. A surface explosion by container truck filled with maximum
TNT charge weight (4536) kg had chosen according
to Vehicle Borne Improvised Explosive Device (VBIED)
specifications and modeled by material type 8 of
LS-Dyna (high explosive burn) as spherical explosive
shape using (Initial Volume Fraction Geometry), by
specifying its radius and detonation point (Conterterrorism, 2014).

Fig. 1 Finite element model.
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RESULTS AND DISCUSSION
A.Propagation of blast pressure waves into soil
The propagation of blast pressure waves in the
soil at various times, soil compressive waves and
comparison with technical manual TM5-855-1 are
shown in Figures 2, 3 and 4, respectively

Fig. 6 Lateral displacement of underground railway tunnel roof and wall.

CONCLUSION
Fig. 2 Pressure contours and crater in the soil at different time

The results demonstrated that the pressures waves
propagation inside soil as form of hemispherical shape and its peak pressures showed a good
agreement with the technical manual TM5-855-1,
1986.
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Fig. 3 Compressive pressure waves into soil at different depths

Fig. 4 Comparison between numerical and technical manual results

B.Tunnel Dynamic Response
The tunnel deformation at time 0.2s was shown in
Figure 5. The time histories of the lateral displacement of the tunnel wall and roof center were described in Figure 6.

Fig. 5 Tunnel damage
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ABSTRACT
This paper focuses on the design and fabrication of reconfigurable multiband antenna for RFID and GPS as
advance tracking technology for various applications that achieve a physically compact, planar profile and sufficient bandwidth. The antenna can be reconfigured as single band at 1.2275 GHz for GPS applications when the
switches are OFF state and dual-band frequencies at 0.915 GHz and 2.4 GHz required in RFID applications when
the switches are ON state. The performance of the antenna involves changing the RF MEMs RMSW101, Single
Pole Single Throw (SPST) switches to ON or OFF mode. The gain for single and dual band is greater than 2dBi.
The design methodology and antenna measurement results are both presented and discussed in this letter.
Keywords: reconfigurable, multiband, GPS, RFID.

INTRODUCTION
RFID and GPS provide vast potentials in helping ease
many aspects of our daily tasks. These include tracking solutions not only for our personal work but also
benefits some aspects of environmental work. The
advantage of the RFID-GPS system is the ability to
record the position tagged assets at regular intervals.
The combination of both RFID and GPS bring many
benefits to the users. However, the compactness of
the device is important so as to meet consumer demands (Subpratatsavee et al., 2014). Nonetheless,
the antenna performance requirement is application
dependent, which means different application may
require different antenna requirement. The most important aspect is to present a compact integration
design of two circularly polarized antennas for UHF

RFID and GPS operations suitable for mounting on
portable terminals (Kyoung-Sub et al. 2011). The proposed antenna is designed on a Fire Retardant-4
board (FR4) with the dimension of 120 x 60 mm2 in
size which has a relative dielectric constant of εr = 4.7
with tangent loss of 0.019 and it has a 1.6 mm substrate thickness and a 0.035 mm copper thickness. A
planar dipole antenna is designed as lower band. The
C-shaped patches perform as a radiating element is
loaded with a basic dipole antenna by using MEMS
switches to achieve a dual band antenna is presented. The proposed antenna uses a single substrate
and no ground plane is
required.

RESULTS AND DISCUSSION
For experimental work, the DC-DC converter is
required because of the actuation voltage for the
MEMS switches are 90 VDC. The switches are OFF
when 5 V is not supplied. MEMS switches are ON state
when the switch is closed and 5 V is supplied to DCDC converter. The measurement configuration of proposed antenna is shown in Figure 2.

Fig. 1 MEMs switches wire bonded on the proposed antenna
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Fig. 4 Comparison simulated and measured return loss of prototype antenna when both switches are ON
Table 2 Comparison result of dual band
Fig.2 The connection of proposed antenna for experimental work

A single band is performed when switches are OFF
state as shown in Fig.3.The axial ratio of the proposed antenna when the switches are OFF is 0.928
which is performed as circular polarisation.

CONCLUSION
Fig. 3 Comparison simulated and measured return loss of prototype
antenna when both switches are OFF
Table 1

Comparison result of single band

A single dipole is operated when the switches are
OFF excited at1.2275 GHz for GPS application. The
dual-band frequency is performed at 0.915 GHz
and 2.4GHz, UHF and ISM bands for RFID applications when the switches are ON state. The simulation of the radiation pattern gives an omnidirectional pattern for both single band and dual bands.

REFERENCES
A proposed dual-band antenna is performed when
the switches are ON state as shown in Table 2. Due
to effect of switches and SMA connector soldering
and fabrication tolerances, the upper band excited
at 2.6 GHz with return loss is -23.67 dB of measurement value as shown in Fig 4.
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ABSTRACT
Estuaries are vulnerable to the sediment imbalance, either from human activities (by increasing erosion) or climate change (with varying in surface runoff and changes in flood plain). Extreme rainfall events occur more
frequently compared to 50 years ago due to the changes in climate, i.e. increase in temperature and the rate of
precipitation, which directly affects the hydrodynamic and sedimentation processes either at river or sea. A numerical modelling study is required to analyse and understanding the various processes of the sediment transport pattern and distribution due to hydrodynamic from riverine and marine processes including the sea level
rise. The study area is located in River Pahang Estuary and will be using BLUE KENUE as pre and post processor,
TELEMAC2D as hydrodynamic model and couple with SYSIPHE for sediment transport. The simulation will take
a consideration of sea level rise, tidal current and current from the river itself during spring neap tides on North
East Monsoon.
Keywords: Shallow estuary, Hydrodynamic, sediment transport modelling, extreme event river discharge, sea
level rise.

INTRODUCTION
The imbalance of sediment transport and concentration changes in the water column, depth and
morphology of estuary, which has a huge impact not
only to navigation system but also to the marine life
and mangrove growth (Smith et al., 2000). It is also
had influenced through vertical mixing in the freshwater discharge conditions which controlled by the
climate change variability, whereby high discharge
creates maximum turbidity (Chen et al., 2014; Cuvilliez et al., 2015). Extreme rainfall events occur
more frequently compared to 50 years ago due to
the changes in climate, i.e. increase in temperature
and changed the rate of precipitation, rainfall which
directly effects the hydrodynamic and sedimentation processes either at river or sea (Center for Climate and Energy Solutions, 2009). Tides and river discharge are strongly affected the suspended
sediment concentrations and sediment transport in
the estuary (Toublanc et al., 2013). Even though the
freshwater flow are generally small but it still have
potential in increasing for up-estuary transport and
sediment retention in the central and upper reaches of the estuary (Uncles, Stephens & Harris, 2013).
Furthermore, shallow estuary is created by the addition of river discharge to the intertidal zone where
both baroclinic and barotropic pressure gradients
alter the bottom stress and sediment flux (Ralston
et al., 2012).

Nowadays, coastal hydrodynamic modelling is having a higher capacity and capability in simulating
and modelling for a long term shoreline change and
coastal morphology (Ruggiero et al., 2010, Lumborg, & Pejrup, 2005). The imbalance of sediment
exchange due to contributions from extreme river
discharge events and subsequent flood inundation
in the estuary system is less known and the exploration and explanations of the processes will help to
understand the sedimentation effect.

PROPOSED METHODOLOGY
The study uses the TELEMAC 2D in evaluating and
modelling the impact of the climate change to hydrodynamic and sediment transport at the estuary
region. Blue Kenue is used as pre and post processor in meshing and viewing the results. Meanwhile
SYSIPHE is for sediment transport model which is
coupled with TELEMAC 2D model system. Simulations are carried out for spring to neap tides for
North East Monsoon only and will be used in investigating the impact of climate change due to floodplain inundation during excessive river discharge
and coastal hydrodynamic with sea level rise
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Figure 1: Methodology Flow Chart

EXPECTED OUTCOME
Hydrodynamic process from the riverine and marine
giving a huge contribution in sustaining the complex system in estuary. An extreme event of river
discharge giving more complicated processes which
may change and develop a high velocity of flow
and subsequently disturbed the sediment distribution which change the morphology and sediment
pattern in the shallow estuary. Hence, the rate
of sediment transport during the extreme event
would be much higher because of the increasing in
velocity and current and would be lower because
of the increasing of the depth of the river and the
estuary. Besides that, the variation would be
different for spring and neap tide cycle and the
percentage of transport sediment will be increasing during flood tide and decrease during ebb tide.

SIGNIFICANT OF STUDY
The excessive flow of floodplain from the land more
or less will give an effect to the hydrodynamics process and the sediment transport itself in the complex estuary system and the shoreline too. The hydrodynamic and sediment transport modelling has
the capability to evaluate the effect of the climate
change based on the sea level rise, waves, tides,
current and wind data. Therefore, this study gives
focus on the evaluation of the sediment transport
and movement and in other hand it also to assess
the changes in the estuary morphodynamic. The
successful of this study will help us in monitoring
and planning a sustainable development in the
estuary region which giving a lot of contribution in
raising our economy. Moreover this study will help us
as engineer and researchers in understanding how
the current and turbulence from the river discharge
and the coastal hydrodynamics give impacts to the
sediment pattern and movement in shallow area.
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Yarmo. 2015. The formation of a series of carbonates from carbon dioxide: Capturing and utilization. Renewable and Sustainable Energy Reviews 47: 93-106. IF 5.51.
130. Muhamad Zaki Yusup, Wan Hasrulnizzam Wan Mahmood, Mohd Rizal Salleh, Mohd Nizam Ab Rahman. 2015.
The implementation of cleaner production practices from Malaysian manufacturers` perspectives. Journal
of Cleaner Production 108: 659-672. IF 3.59.
131. Prakash Thamburaja, Benjamin Klusemann, Sara Adibi,and Swantje Bargmann. 2015. The plastic yield and
flow behavior in metallic glasses. Applied Physics Letters 106: 051903. IF 3.515.
132. Abed A.M., Alghoul M.A., Yazdi M.H., Al-Shamani A.N., Sopian K. 2015. The role of enhancement techniques
on heat and mass transfer characteristics of shell and tube spray evaporator: A detailed review. Applied
Thermal Engineering 75: 923-940. IF 2.124.
133. Abdullah, N. dan Kamarudin, S.K. 2015. Titanium dioxide in fuel cell technology: An overview. Journal of Power Sources 278: 108-119. IF 5.211.
134. Alam M.R., Zain M.F.M., Kaish A.B.M.A., Jamil M. 2015. Underground soil and thermal conductivity materials
based heat reduction for energy-efficient building in tropical environment. Indoor and Built Environment 24:
185-200. IF 1.716.
135. Reza Alebrahim, Sallehuddin Mohammed Haris, Nik Abdullah Nik Mohamed, Shahrum Abdullah. 2015. Vibration analysis of self-healing hybrid composite beam under moving mass. Composite Structures 119:
463-476. IF 3.12.
List of Q2 Publication 2015
1. Touhidul Alam, Mohammad Rashed Iqbal Faruque, Mohammad Tariqul Islam. 2015. A Double-Negative
Metamaterial-Inspired Mobile Wireless Antenna for Electromagnetic Absorption Reduction. Materials 8:
4817-4828. IF 1.879.
2. Md. Moinul Islam, Mohammad Tariqul Islam, Md. Samsuzzaman, Mohammad Rashed Iqbal Faruque , Norbahiah Misran and Mohd Fais Mansor. 2015. A Miniaturized Antenna with Negative Index Metamaterial Based
on Modified SRR and CLS Unit Cell for UWB Microwave Imaging Applications. Materials 8: 392-407. IF 1.879.
3. Sikder Sunbeam Islam, Mohammad Rashed Iqbal Faruque and Mohammad Tariqul Islam. 2015. A Near Zero
Refractive Index Metamaterial for Electromagnetic Invisibility Cloaking Operation. Materials 8: 4790-4804.
IF 1.879.
4. Md Ikbal Hossain, Mohammad Rashed Iqbal Faruque, Mohammad Tariqul Islam and Mohammad Habib Ullah.
2015. A New Wide-Band Double-Negative Metamaterial for C- and S-Band Applications. Materials 8: 57-71.
IF 1.879.
5. Jamal Abd Ali, Mahammad A Hannan, Azah Mohamed. 2015. A Novel Quantum-Behaved Lightning Search
Algorithm Approach to Improve the Fuzzy Logic Speed Controller for an Induction Motor Drive. Energies 8:
13112-13136. IF 2.072.

88

HIGH IMPACT JOURNAL PUBLICATION 2015
6. AliAkbar Nikoukar, I-Shyan Hwang, Chien-Jung Wang, Mohammad Syuhaimi Ab-Rahman, Andrew Tanny
Liem. 2015. A SIEPON based transmitter sleep mode energy-efficient mechanism in EPON. Optical Fiber
Technology 23: 78-89. IF 1.188.
7. M. Marufuzzaman; M. B. I. Reaz; M. A. M. Ali; L. F. Rahman. 2015. A Time Series Based Sequence Prediction
Algorithm to Detect Activities of Daily Living in Smart Home. Methods of Information in Medicine 54: 262-270.
IF 1.083.
8. Sikder Sunbeam Islam ,Mohammad Rashed Iqbal Faruque, Mohammad Tariqul Islam. 2015. A new direct retrieval method of refractive index for the metamaterial. Current Science 109: 337-342. IF 0.833.
9. Abdollah Shokri, Hussein Shareef, Azah Mohamed, Masoud Farhoodnea, Hadi Zayandehroodi. 2015. A novel
controller for a voltage controlled voltage source inverter to mitigation voltage fluctuations measured at the
point of common coupling. Measurement 59: 216-226. IF 1.526.
10. Sikder Sunbeam Islam, Mohammd Rashed Iqbal Faruque, Mohammad Tariqul Islam. 2015. A two-component
NZRI metamaterial based rectangular cloak. AIP Advances 5: 107116-25 . IF 1.59.
11. Safat B.Wali, Mahammad A. Hannan, Aini Hussain, and Salina A. Samad. 2015. An Automatic Traffic Sign
Detection and Recognition System Based on Colour Segmentation, Shape Matching, and SVM. Mathematical
Problems in Engineering 2015: 1-11 . IF 1.082.
12. M.I. Hossain, M.R.I. Faruque, M.T. Islam. 2015. Analysis on the effect of the distances and inclination angles
between human head and mobile phone on SAR. Progress in Biophysics and Molecular Biology 119: 103-110.
IF 3.377.
13. Nikbakht E., Rashid K., Hejazi F., Osman S.A. 2015. Application of shape memory alloy bars in self-centring
precast segmental columns as seismic resistance. Structure and Infrastructure Engineering 11: 297-309. IF
0.954.
14. Enas B. Altalhe, Mohd Raihan Taha & Fathi M. Abdrabbob. 2015. Behavior of strip footing on reinforced sand
slope. Journal of Civil Engineering and Management 21: 376-383. IF 1.372.
15. Said M., Ahmad A., Mohammad A.W., Nor M.T.M., Sheikh Abdullah S.R. 2015. Blocking mechanism of PES
membrane during ultrafiltration of POME. Journal of Industrial and Engineering Chemistry 21: 182-188. IF
2.063.
16.Mohammad E. Haque, Mohammad F.M. Zain, Mohammad A. Hannan and Mohammad H. Rahman. 2015.
Building structural health monitoring using dense and sparse topology sensor network. Smart Structures
and Systems 16: 607-621. IF 1.16.
17. Wan Jalal W.N., Abdullah H., Zulfakar M.S., Shaari S., Islam M.T. 2015. Characterization and dielectric properties of novel dielectric ceramics CaxZn(1-x)Al2O4 for GPS patch antennas. International Journal of Applied
Ceramic Technology 12: E32-E42. IF 1.215.
18. Sami D. Salman, Abdul Amir H. Kadhum, Mohd S. Takriff, and Abu Bakar Mohamad. 2015. Comparative Studies on Thermal Performance of Conic Cut Twist Tape Inserts with SiO2 and TiO2 Nanofluids. Journal of Nanomaterials 2015: 1-14. IF 1.611.
19. Pramanik B.K., Choo K.-H., Pramanik S.K., Suja F., Jegatheesan V. 2015. Comparisons between biological filtration and coagulation processes for the removal of dissolved organic nitrogen and disinfection by-products
precursors. International Biodeterioration and Biodegradation 104: 164-169. IF 2.235.
20.Jun Xing Leong, Wan Ramli Wan Daud, Mostafa Ghasemi, Azizan Ahmadc, Manal Ismail, , Kien Ben Liew.
2015. Composite membrane containing graphene oxide in sulfonated polyether ether ketone in microbial fuel
cell applications. International Journal of Hydrogen Energy 40: 11604-11614. IF 2.93.
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21. Md. Rezwanul Ahsan, Mohammad Tariqul Islam, • Mohammad Habib Ullah. 2015. Computational and experimental analysis of high gain antenna forWLAN/WiMAX applications. Journal of Computational Electronics
14: 634-641. IF 1.372.
22.Aouache Mustapha, Aini Hussain, Salina Abdul Samad, Mohd Asyraf Zulkifley, Wan Mimi Diyana Wan Zaki,
Hamzaini Abdul Hamid. 2015. Design and development of a content-based medical image retrieval system
for spine vertebrae irregularity. Biomedical Engineering Online 14: 1-24. IF 1.746.
23.Nahar, L.a , Jaafar, A.a, Ahamed, E.b, Kaish, A.B.M.A.c. 2015. Design of a Braille learning application for visually impaired students in Bangladesh. Assistive Technology 27: 172-182. IF 1.3.
24. M. Anitha, S.K. Kamarudin, N.S. Shamsul, N.T. Kofli. 2015. Determination Of Bio-Methanol As Intermediate
Product Of Anaerobic Co-Digestion In Animal And Agriculture Wastes. International Journal of Hydrogen
Energy 40: 11791-11799. IF 2.93.
25.Islam M.A., Khandaker M.U., Amin N. 2015. Effect of deposition power in fabrication of highly efficient CdS:O/
CdTe thin film solar cell by the magnetron sputtering technique. Materials Science in Semiconductor Processing 40: 90-98. IF 1.761.
26.Mahmoud A.M. Al-Alwani, Abu Bakar Mohamad, Abd. Amir H. Kadhum, Norasikin A. Ludin. 2015. Effect of
solvents on the extraction of natural pigments and adsorption onto TiO2 for dye-sensitized solar cell applications. Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy 138: 130-137. IF 2.129.
27. W.Y. Wong, W.R.W. Daud , A.B. Mohamad, K.S. Loh. 2015. Effect of temperature on the oxygen reduction reaction kinetic at nitrogen-doped carbon nanotubes for fuel cell cathode. International Journal of Hydrogen
Energy 40: 11444-11450. IF 2.93.
28.M.A.Islam, M.U.Khandaker, N.Amin. 2015. Effect of deposition power in fabrication of highly efficient CdS:O/
CdTe thin film solarcellbythemagnetronsputteringtechnique. Materials Science in Semiconductor Processing
40: 90-98. IF 1.761.
29.Hassimi Abu Hasan, Siti Rozaimah Sheikh Abdullah, Siti Kartom Kamarudin and Noorhisham Tan Kofli. 2015.
Effective curves of completing simultaneous ammonium and manganese removal in polluted water using a
biological aerated filter. Journal of Industrial and Engineering Chemistry 30: 153-159. IF 2.063.
30.Md. Safiuddin, Sudharshan N. Raman, Muhammad Fauzi Mohd. Zain. 2015. Effects of medium temperature
and industrial by-products on the key hardened properties of high performance concrete. Materials 8: 86088623. IF 1.879.
31. D. Rohendi, E.H. Majlan, A.B. Mohamad, W.R.W. Daud, A.A.H. Kadhum, L.K. Shyuan. 2015. Effects of temperature and backpressure on the performance degradation of MEA in PEMFC. International Journal of Hydrogen Energy 40: 10960-10968. IF 2.93.
32.Ali Kadhim Lwas, Md Rafiqul Islam, Mohamed Hadi Habaebi, Singh Jit Mandeep, Ahmad Fadzil Ismail, Alhareth Zyoud. 2015. Effects of wind velocity on slant path rain attenuation for satellite application in Malaysia.
Acta Astronautica 117: 402-407. IF 0.816.
33.Hyder H. Balla, Shahrir Abdullah, Wan Mahmood Wan Mohd Faizal, Rozli Zulkifli, Kamaruzaman Sopian. 2015.
Enhancement of heat transfer coefficient multi-metallic nanofluid with ANFIS modeling for thermophysical
properties. Thermal Science 19: 1613-1620. IF 0.962.
34. K.F. Mustafa, S. Abdullah, M.Z. Abdullah, K. Sopian, A.K. Ismail. 2015. Experimental investigation of the performance of a liquid fuel-fired porous burner operating on kerosene-vegetable cooking oil (VCO) blends for
micro-cogeneration of thermoelectric power. Renewable Energy 74: 505-516. IF 3.361.
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35.Mashayekhi G., Zahedi E., Movahedian Attar H., Sharifi F. 2015. Flow mediated dilation with photoplethysmography as a substitute for ultrasonic imaging. Physiological Measurement 36: 1551-1571. IF 1.617.
36.Zahir Razzaz, Abdul Wahab Mohammad, and Ebrahim Mahmoudi. 2015. Foaming Prevention in Absorption
Columns through Removal of Contaminants from Amine-Based Solutions Using a Solvent Resistant Nanofiltration (SRNF) Membrane. Industrial and Engineering Chemistry Research 54: 12135-12142. IF 2.235.
37.Alsharif M.H., Nordin R., Ismail M. 2015. Green wireless network optimisation strategies within smart grid environments for Long Term Evolution (LTE) cellular networks in Malaysia. Renewable Energy 85: 157-170. IF
3.361.
38.Kaveh Bakhtiyari , Mona Taghavi, Hafizah Husain. 2015. Hybrid affective computing-keyboard, mouse and
touch screen: from review to experiment;. Journal of Neural Computing and Applications 26: 1277 – 1296. IF
1.763.
39.Abudukeremu Kadier, Yibadatihan Simayi, K. Chandrasekhar, Manal Ismail, Mohd Sahaid Kalil. 2015. Hydrogen gas production with an electroformed Ni mesh cathode catalysts in a single-chamber microbial electrolysis cell (MEC). International Journal of Hydrogen Energy 40: 14095-141032. IF 2.93.
40.M.S Salleh, M.Z. Omar. 2015. Influence of Cu content on microstructure and mechanical properties of thixoformed Al-Si-Cu-Mg alloys. Transactions of Nonferrous Metals Society of China 25:3523-3538. IF 1.001.
41. H. Abdullah, N. P. Ariyanto, B. Yuliarto, I. Asshaari, A. Omar & M. Z. Razali. 2015. Influence of structural and
chemical properties on electron transport in mesoporous ZnO-based dye-sensitized solar cell. Ionics 21: 251261. IF 1.836.
42.M.Z.F. Kamaruddin, S.K. Kamarudin, b, , , M.S. Masdar, W.R.W. Daud. 2015. Investigating Design Parameter
Effects on the Methanol Flux in the Passive Storage of a Direct Methanol Fuel Cell. International Journal of
Hydrogen Energy 40: 11931-11942. IF 2.93.
43.Khairun Nisa Minhad, Mamun Bin Ibne Reaz, and Sawal Hamid Md Ali. 2015. Investigating Phase Detectors.
IEEE Microwave Magazine 16: 56-78. IF 1.674.
44. Aziah Khamis, Hussein Shareef, Azah Mohamed. 2015. Islanding Detection and Load Shedding for Radial Distribution Systems Integrated with Dispersed Generations. IET Generation, Transmission and Distribution 1-15
1-15 . IF 1.307.
45.Teh W.-L., Abdullah M., Hasbi A.M. 2015. Lack of relationship between geoeffectiveness and orientations of
magnetic clouds with bipolar B z and unipolar southward B z. Planetary and Space Science. IF 2.109.
46.Wan Siti Halimatul Munirah Wan Ahmad, W Mimi Diyana W Zaki, Mohammad Faizal Ahmad Fauzi. 2015. Lung
segmentation on standard and mobile chest radiographs using oriented Gaussian derivatives filter. BioMedical Engineering Online 14: 1-26. IF 1.746.
47.Kien Ben Liew, Wan Ramli Wan Daud, Mostafa Ghasemi, Kee Shyuan Loh, Manal Ismail, Swee Su Lim, Jun
Xing Leong. 2015. Manganese oxide/functionalised carbon nanotubes nanocomposite as catalyst for oxygen
reduction reaction in microbial fuel cell. International Journal of Hydrogen energy 2015: 1-8. IF 2.93.
48.Nur Izzi Md. Yusoff, Sentot Hardwiyono, Norfarah Nadia Ismail, Mohd Raihan Taha, Sri Atmaja P. Rosyidi &
Khairul Anuar Mohd Nayan. 2015. Measurements of the Elastic Modulus of Pavement Subgrade Layers Using
the SASW and FWD Test Methods. Baltic Journal of Road and Bridge Engineering 10: 174-181. IF 1.053.
49.Md Moinul Islam, Mohammad Tariqul Islam, Mohammad Rashed Iqbal Faruque, Md Samsuzzaman, Norbahiah Misran, Haslina Arshad. 2015. Microwave Imaging Sensor Using Compact Metamaterial UWB Antenna
with a High Correlation Factor. Materials 8: 4631-4651. IF 1.879.
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51. F A Semire, R Mohd-Mokhtar, W Ismail, N Mohamad, J S Mandeep. 2015. Modeling of rain attenuation and
site diversity predictions for tropical regions. Annales Geophysicae 33: 321-331. IF 1.676.
52.Marjan Ganjali Dashti, Peyman Abdeshahian, Ekhlass M. Taha, Nimah Bahreini Esfahani, Mohd Sahaid Kalil,
Wan Mohtar Wan Yusoff, Aidil Abdul Hamid. 2015. Mycelial Pellet Formation in Fungal Lipid Production by
Cunninghamella bainieri 2A1 Using Repeated Batch Culture. National Academy Science Letters 38: 329332. IF 0.24.
53.Asgari B., Osman S.A., Adnan A.B. 2015. Optimization of Pre-Tensioning Cable Forces in Highly Redundant
Cable-Stayed Bridges. International Journal of Structural Stability and Dynamics 15: 1-16. IF 1.059.
54. Ng L.Y., Mohammad A.W., Ng C.Y., Rohani R. 2015. Optimization of polymeric membrane characteristics
through thermal treatment and deposition of polyelectrolyte layers using response surface modeling. Advances in Polymer Technology 34. IF 2.147.
55.Subramaniam Sohila, Ramesh Rajendran, Zahira Yaakob, Mohd Asri Mat Teridi, Kamaruzzaman Sopian. 2015.
Photoelectrochemical water splitting performance of flower like ZnO nanostructures synthesized by a novel
chemical method. Journal of Materials Science: Materials in Electronics 26: 1-6. IF 1.966.
56.Mohammad K. Younes, Z. M. Nopiah, N. E. Ahmad Basri, H. Basri , Mohammed F. M. Abushammala & K. N. A.
Maulud. 2015. Prediction of municipal solid waste generation using nonlinear autoregressive network. Environmental Monitoring and Assessment 187: 1-10. IF 1.679.
57. Nurull Muna Daud, Siti Rozaimah Sheikh Abdullah, Hassimi Abu Hasan & Zahira Yaakob. 2015. Production of
biodiesel and its wastewater treatment technologies: A review. Process Safety and Environmental Protection
94: 487-508. IF 1.829.
58.Marliyana Mokhtar, Meor Zainal Talib, Edy Herianto Majlan, Siti Masrinda Tasirin, Wan Muhammad Faris Wan
Ramli, Wan Ramli Wan Daud, Jaafar Sahari. 2015. Recent developments in materials for aluminum air batteries: A review. Journal of Industrial and Engineering Chemistry 32: 1-20. IF 2.063.
59.Najeeb Kaid Nasser Al-Shorgani, Mohd Hafez Mohd Isa, Wan Mohtar Wan Yusoff, Mohd Sahaid Kalil & Aidil
Abdul Hamid. 2015. Response Surface Methodology for Biobutanol Optimization Using Locally Isolated Clostridium acetobutylicum YM1. International of Green energy 12: 1236-1243. IF 1.469.
60.Ng C.Y., Mohammad A.W., Ng L.Y., Jahim J.M. 2015. Sequential fractionation of value-added coconut products using membrane processes. Journal of Industrial and Engineering Chemistry 25: 162-167. IF 2.063.
61. Ghazaleh Allaedini , Payam Aminayi, Siti Masrinda Tasirin. 2015. Structural properties and optical characterization of flower-like Mg doped NiO. AIP Advances 5: 1-9. IF 1.59.
62.Ghazaleh Allaedini, Payam Aminayi, Siti Masrinda Tasirin. 2015. The Effect of Alumina and Magnesia Supported Germanium Nanoparticles on the Growth of Carbon Nanotubes in the Chemical Vapor Deposition
Method. Journal of Nano materials 2015 Article number 961231. IF 1.611.
63.Atta M., Yaacob W.Z.W., Jaafar O.B. 2015. The potential impact of leachate-contaminated groundwater of
an ex-landfill site at Taman Beringin Kuala Lumpur, Malaysia. Environmental Earth Sciences 73: 3913-3923.
IF 1.572.
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64.Nadia Mohd Effendy, Shahrum Abdullah, Mohd Faridz Mod Yunoh, Ahmad Nazrun Shuid. 2015. Time and
dose-dependent effects of Labisia pumila on the bone strength of postmenopausal osteoporosis rat model.
BMC Complementary and Alternative Medicine 15: 1-11. IF 1.877.
65.Mirzaei M., Huang Y.F., El-Shafie A., Chimeh T., Lee J., Vaizadeh N., Adamowski J. 2015. Uncertainty analysis
for extreme flood events in a semi-arid region. Natural Hazards 78: 1947-1960. IF 1.958.
66.Mohammad K. Younes, N. E. Ahmad Basri, Z. M. Nopiah, H. Basri, & Mohammed F. M. Abushammala. 2015.
Use of a Combination of MRSS-ANP for Making an Innovative Landfill Siting Decision Model. Mathematical
Problems in Engineering 2015: 1-13. IF 1.082.
67. Almselati A.S.I., Rahmat R.A.B.O.K., Jaafar O., Yahia H.A.M. 2015. Using spike model to reduce traffic congestion and improve public transportation in Malaysia. Transportation Research Part D: Transport and Environment 38: 59-66. IF 1.626.
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RESEARCH AWARDS 2015
14th International Conference and Exposition on Inventions by Institutions of Higher Learning
(PECIPTA 2015), 4th – 6th of December 2015, Kuala Lumpur Convention Centre
No

Researchers

Category

Research Project

Award

1

Dr. Mohd Asyraf Zulkifley
Prof. Dr. Aini Hussain
Nor Surayahani Suriani

ICT & Multimedia

3S-Fisio: A Physiotherapy Alert
System for Homebased
Rehabilitation

Silver

2

Assoc. Prof. Dr. Mandeep
Singh
Prof. Dr. Mohammad
Tariqul Islam
Md. Rokunuzzaman

Information Communication Technology
and Multimedia

Design of an Omnidirectional
Circularly Polarized Miniaturized
Antenna for UHF RFID Tags

Silver

3

Prof. Dr. Mohammad
Tariqul Islam
Md. Samsuzzaman
Assoc. Prof. Dr. Mandeep
Singh
Prof. Dr. Mengu Cho
Prof. Dr. Norbahiah Misran

Information Communication Technology
and Multimedia

High Gain Sband Patch antenna
for Small Satellite

Silver

4

Assoc. Prof. Dr. Mohd Nizam
Ab Rahman
Mr. Afis Bin Mohd Alias
Miss Rosmaizura Mohd Zain
Mr. Muhamad Hanif Md Saad
Dr. Nizaroyani Saibani

Manufacturing
Technologies

SME-on-STAT

Bronze

5

Dr. Norliza Binti Abd Rahman
Prof. Ir. Dr. Siti Rozaimah
Sheikh Abdullah
Assoc. Prof. Dr.
Nezlena Mohamad Ali
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ICT & Multimedia

Perisian Interaktif (IPVD) Bagi
Proses Rekabentuk Mekanik
Berpandukan Kod ASME

Bronze

SUCCESS
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96

Success & Recognition 2015
International
No

Name

Achievement

1

Prof. Ir. Dato Dr. Wan Ramli
Wan Daud
Prof. Dr. Siti Kartom Kamarudin

Among The World’s Most
Influential Scientific Minds 2015
(Malaysia)

Programme/Organising
Committee
Thomson Reuters

National
No

Name

Achievement

Programme/ Organising
Committee

1

Prof. Dato Ir. Dr. Abdul
Wahab Mohammad
Prof. Ir. Dr. Siti Rozaimah
Sheikh Abdullah
Dr. Hassimi Abu Hasan

Toray Award 2015

Malaysia Toray Science
Foundation (MTSF)

2

Prof. Ir. Dr. Mohd Sobri Takriff

Top Research Scientist
Malaysia

Academy Science Malaysia

3

Prof. Dr. Siti Kartom Kamaruddin

Malaysia’s Rising Star
Award

Ministry of Higher Education

4

Prof. Dr. Aini Hussain
Dr. Mohd Asyraf Zulkifley

MIMOS Prestigious Award

MIMOS Malaysia

5

Dr. Wan Mimi Diyana Wan Zaki

NETTAPS Fellowship
Awards

The Internet Society Malaysia
Chapter, ISOC-MY

Universiti Kebangsaan Malaysia
No

Name

Achievement

Programme /Organising
Committee

1

Prof. Ir. Dr. Mardina Abdullah

1st Place
RM100,000 Research Grant by
CRIM, UKM

Poster Competition
KNOVASI 2015, UKM

2

Dr. Mohd Asyraf Zulkifley

2nd Place
RM75,000 Research Grant by
CRIM, UKM

Poster Competition
KNOVASI 2015, UKM

3

Prof. Dr. Prakash Thamburaja

3rd Place
RM50,000 Research Grant by
CRIM, UKM

Prof. Dr. Siti Rozaimah Sheikh
Abdullah

1st Place
Integrated Project: An Innovative
Way To Reduce Students’ Burden
And Enhance Soft Skills And
Integration Elements

4
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Poster Competition
KNOVASI 2015, UKM

Assessment & Evaluation
Category
Pitching Competition
KNOVASI 2015, UKM

Universiti Kebangsaan Malaysia
Name

Achievement

Programme/Organising
Committee

5

Dr. Norliza Abd Rahman

1st Place
Perisian Interaktif (iPVD) Bagi
Proses Rekabentuk Mekanik Berpandukan Kod ASME

Technology/e - learning/
Teaching & Learning System
Categories
Pitching Competition
KNOVASI 2015, UKM

6

Dr. Shahbudin Masdar
Dr Suraya Sharil
Prof. Madya Ir. Dr. Othman Jaafar
Dr. Nur Izzi Md Yusoff
Dr. Azrul A Mutalib
Dr. Noraini Hamzah
Mr. Zawawi Samba Mohamed
Ir. Ishak Arshad
Ir. Dr. Anuar Kasa
Dr. Nur Shazwani Muhammad
Dr. Mohd Yazmil Md Yatim

3rd Place
The Task Based Learning Approach in Earthwork Design for
the Integrated Design Project

Technique and Teaching &
Learning Strategy Category
Poster Competition
KNOVASI 2015, UKM

7

Ms. Shahrom Md Zain

2nd Place
Kampus Sisa Sifar UKM: Pendidikan Kelestarian dan Amalan
Berterusan

Technique and Teaching &
Learning Strategy Category
Poster Competition
KNOVASI 2015, UKM

8

Dr Siti Fatin Mohd Razali
Dr Wan Hanna Melini Wan Mohtar
Nur Izzi Md Yusoff
Nur Azura Abdullah
Azrul A Mutalib

3rd Place
Gejala Plagiat: Adakah Persepsi
Pelajar dan Pensyarah Sejajar?

Assessment & Evaluation
Category
Pitching Competition
KNOVASI 2015, UKM

9

Shahrom Md Zain

Gold
iG-HOME Model Pendidikan STEM
Inovasi Rumah Lestaris

10

Mr. Abd Rahman/Prof Syuhaimi
Abdul Rahman

Gold
Penerapan Empat Teras Utama
(Struktur Organisasi, Struktur
Kurikulum, Dokumentasi, Budaya)
dalam Pengurusan
Kualiti Berkesan

11

Mr. Nasrul / Prof Syuhaimi Abd
Rahman

Gold
Innovative Teaching and Learning
Method in Concrete Laboratory
Works

No

Poster Competition
KNOVASI 2015, UKM

Poster Competition
KNOVASI 2015, UKM

Poster Competition
KNOVASI 2015, UKM
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Name

Achievement

Programme/Organising
Committee

12

Dr. Shahrizan Baharom

Gold
Innovative Teaching and Learning
Method in Concrete Laboratory
Works

Poster Competition
KNOVASI 2015, UKM

13

Dr. Wan Fathul Hakim Wan Zamri

Gold
Numerical Computations
V-Lecture Competition

Poster Competition
KNOVASI 2015, UKM

Assoc. Prof. Dr. Dr Nizam Abd
Rahman

Gold
Hubungan Antara Faktor
Kejayaan Kritikal Dalam Kualiti
Perkhidmatan
Latihan Di UKM

Poster Competition
KNOVASI 2015, UKM

Ms.Shahrom Md Zain

Gold
Kampus Sisa Sifar UKM:
Pendidikan Kelestarian dan
Amalan Berterusan

Poster Competition
KNOVASI 2015, UKM

Dr. Shahbudin Masdar

Gold
Penyeliaan dan Bimbingan
Sebagai Pencetus Kecemerlangan
Aktiviti Chem E Car UKM

Poster Competition
KNOVASI 2015, UKM

Dr. Norliza Abd Rahman

Gold
Perisian Interaktif (iPVD) Bagi
Proses Rekabentuk Mekanik
Berpandukan Kod ASME

Poster Competition
KNOVASI 2015, UKM

18

Prof. Dr. Siti Rozaimah Sheikh Abdullah

Gold
Integrated Project: An Innovative
Way To Reduce Students’ Burden
And Enhance Soft Skills And
Integration Elements

Poster Competition
KNOVASI 2015, UKM

19

Dr Azrul A. Mutalib

Silver
SIPINTAR Memperkasa Jiwa
Penyelidik

Poster Competition
KNOVASI 2015, UKM

No

14

15

16

17
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Programme/Organising
Committee

Assoc. Prof. Noorhisham Tan Kofli

Silver
Kelab CHESC : Bimbingan dan
Penyeliaan dalam Proses
Penyediaan Graduan Holistik

Poster Competition
KNOVASI 2015, UKM

21

Mr. Wan Fathul Hakim Wan Zamri

Silver
Penglibatan Pelajar JKMB
dalam Program Perkhemahan
Rekabentuk Pelbagai Disiplin

Poster Competition
KNOVASI 2015, UKM

22

Prof Ir. Dr Ahmad Kamal Ariffin
Mohd Ihsan

Silver
Mengunakan App AirServer dan
Notability sebagai Alat Membantu
Pengajaran

Poster Competition
KNOVASI 2015, UKM

Mr. Mohd Haniff Osman

Silver
Scan-Send-Self Marking: An
Initiative to Deliver Midterm Exam
Pre-Mark

Poster Competition
KNOVASI 2015, UKM

24

Mr. Abd Rahman / Prof Syuhaimi

Bronze
Designing A Robust Academic QMS based on Malaysian
Qualification Agency (MQA) and
Engineering Accreditation Council
(EAC) requirements in nurturing
future engineering professionals

Poster Competition
KNOVASI 2015, UKM

25

Assoc. Prof. Dr. Mohd Nizam Abd
Rahman

Pelaksanaan Flipped Classroom
untuk pelajar tahun akhir JKMB

Poster Competition
KNOVASI 2015, UKM

26

Dr Faiz Bukhori

Student Attendance Monitoring
System (SAMS™): Aplikasi Telefon
Poster Competition
Pintar untuk Memantau Kehadiran KNOVASI 2015, UKM
Pelajar

27

Assoc. Prof. Sr. Dr. Dr Norngainy
Mohd Tawil

Implementing e-PBL as Part of
e-learning assessment in linear
algebra for engineering students

No

20

23

Poster Competition
KNOVASI 2015, UKM
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Success & Recognition 2015
Universiti Kebangsaan Malaysia
No

28

29

Name

Achievement

Programme/Organising
Committee

Dr. Aqilah Baseri Huddin

Pengukuran Hasil Pembelajaran
Kursus Berdasarkan Taksonomi
Bloom Untuk Tujuan Akreditasi
Program

Poster Competition
KNOVASI 2015, UKM

Ms. Juwairiyyah /
Prof. Dr. Syuhaimi

Program Educational Objectives
(PEOs) Complying to an Assessment Requirements among
Malaysian Public Universities – A
Case Study

Poster Competition
KNOVASI 2015, UKM

The efforts of quality assurance
unit in ensuring the continuous
improvement systems in teaching
and learning at the faculty

Poster Competition
KNOVASI 2015, UKM

30

Mr. Abd Rahman /
Prof Dr. Syuhaimi

31

Dr. Nizaroyani Saibani

Pendekatan Latihan Industri
Bersama EKS melalui runding
cara

Poster Competition
KNOVASI 2015, UKM

32

Prof. Dzuraidah Abdul Wahab
(Facilitator)
Assoc. Prof. Noorhisham Tan Kofli
(Facilitator)
Dr. Wan Fathul Hakim Wan Zamri
(Facilitator)
Mr. Mazlan Mohd Tahir
(Facilitator)
Mr. Hilmi Sanusi
(Facilitator)

Grand Prize (JKMB)
Gold (JKKP & JKEES)

ISCAP & ISDEC Programme

33

Prof. Dzuraidah Abdul Wahab
(Facilitator)
Assoc. Prof. Noorhisham Tan Kofli
(Facilitator)
Dr. Wan Fathul Hakim Wan Zamri
(Facilitator)
Mr. Mazlan Mohd Tahir (Facilitator)
Mr. Hilmi Sanusi (Facilitator)

Grand Prize (JKKP & JKEES)
3 Bronze (JKMB/JKEES/JKKP/
JSB)

TRIZ Competition

34

Sr. Dr. Khairul Nizam Maulud

1st Place

Pertandingan Cabaran Idea
Perdana 2016 UKM
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RESEARCH
PROJECT
2015
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RESEARCH PROJECT 2015
SCIENCE FUND
Funded by Ministry of Science, Technology and Innovation (MOSTI)
No.

1.

2.

Researcher

Research Code/Project Title

Amount Approved (RM)

ASSOC. PROF. DR. ROSDIADEE
BIN NORDIN

01-01-02-SF1297
Minimizing Feedback Overhead in
the Uplink of Fifth Generation (5G)
Cellular Networks for Practical
Implementation of Massive-MIMO
System

RM 203,566.00

PROF. DR. NOWSHAD AMIN

03-01-02-SF1295
Development of Non-Toxic Cu2ZnSnS4 (CZTS) Thin Film Solar Cells
and Mini Modules Over 15% Conversion Efficiency By Co-Evaporation for Versatile Application

RM 223,136.00

FLAGSHIP
Funded by Ministry of Science, Technology and Innovation (MOSTI)
No.

1.

Researcher

Research Code/Project Title

PROF. DATO’ DR. KAMARUZAMAN
SOPIAN

FP0514D008-2
Moving up the Value Chain and
Environmentally Friendly Processes in Silicon Photovoltaic Technology: Non Toxic Processes Wafering
and Crystal Growth

Amount Approved (RM)

RM 3,000,000.00

DEMAND-DRIVEN INNOVATION PROJECT BY PUBLIC-PRIVATE RESEARCH NETWORK (PPRN)
Funded by Ministry of Education Malaysia
No.

1.

2.
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Researcher

Research Code/Project Title

Amount Approved (RM)

PROF. DR. EDMOND
ZAHEDI

PPRN-2015-002
Alternative ECG Signal Detector

RM 30,000.00

ASSOC. PROF. DR.
BADARIAH BINTI BAIS

PPRN-2015-007
Explosion Proof Certified 3-axis
Gyro Stabilize Pan & Tilt Long
Range Camera with Multiple Sensors and Radar Target Integration

RM 30,000.00

FUNDAMENTAL RESEARCH GRANT SCHEME (FRGS)
Funded by Ministry of Higher Education Malaysia
No.

Researcher

Research Code/Project Title

ASSOC. PROF. IR. DR. ROSDIADEE
BIN NORDIN

FRGS/1/2015/ICT04/UKM/02/2
Pilot Contamination and its Effect
Towards Massive-MIMO Cpacity
in Fifth Generation (5G) Wireless
Transmission

RM 100,500.00

2.

DR. WAN NOR ROSLAM BIN WAN
ISAHAK

FRGS/1/2015/SG01/UKM/02/2
Penukaran Gas Karbon Dioksida
kepada Asid Formik Menggunakan
Kaedah Bermangkin pada Suhu
Rendah

RM 128,200.00

3.

PROF. IR. DR. SITI ROZAIMAH BT.
SHEIKH ABDULLAH

FRGS/1/2015/SG05/UKM/01/1
Role of plant-growth promoting
rhizobacteria (PGPR) in enhancing
phytoremediation of heavy metals

RM 150,200.00

PROF. DR. FATIHAH BINTI SUJA`

FRGS/1/2015/SG05/UKM/02/4
Development of a Green Oxidation
Chemical of Fe-TAML Catalyst
Technique for Removals of Endocrine Disrupting Chemicals (EDCs)
in Tertiary Treatment
of Waste water

RM 106,200.00

DR. NOR HASLINA BINTI JA`AFAR

FRGS/1/2015/SSI11/UKM/02/2
Rangka Asas bagi Karakter Fizikal
dan Rekabentuk Jalan Metropolitan di Malaysia: Jalan Tradisional
Sebagai Model/Fundamental
Framework for Physical Character
and Design In Metropolitan Street,
Malaysia: Traditional Street as a
Model

RM 98,000.00

6.

DR. SUDHARSHAN NAIDU A/L
RAMAN

FRGS/1/2015/TK01/UKM/02/1
Fundamental Aspects of High
Strain Rate Behavior of Carbon Nanotubes enhanced Ultra
High-Performance Cementitious
Composites (CNT-UHPCC)

RM 129,000.00

7.

ASSOC. PROF. IR. DR. OTHMAN
BIN JAAFAR

FRGS/1/2015/TK01/UKM/02/3
Analysis and simulation of drinking water quality in the supply
systems

RM 125,500.00

1.

4.

5.

Amount Approved (RM)
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RESEARCH PROJECT 2015
FUNDAMENTAL RESEARCH GRANT SCHEME (FRGS) ---- continue
Funded by Ministry of Higher Education Malaysia
No.

Researcher

Research Code/Project Title

DR. AZRUL BIN A MUTALIB

FRGS/1/2015/TK01/UKM/02/4
Dynamic Properties and FireBlast Resistant Analysis of
Reinforced Fireproof Nano Silica
Fly Ash Concrete for Tunnel Lining
System

RM 122,000.00

PROF. DATO’ IR. DR. ABDUL WAHAB BIN MOHAMMAD

FRGS/1/2015/TK02/UKM/01/1
Graphene Sand Composite (GSC)
using Palm Oil Mill Effluent as Carbon Source: Characterization and
Adsorptive Performance

RM 90,000.00

PROF. DR. SITI KARTOM BINTI
KAMARUDIN

FRGS/1/2015/TK02/UKM/01/2
Syntesis and Characterization
of Low Cost Alginate Graphene
Supported Membrane for Direct
Methanol Fuel Cell

RM 108,200.00

11

ASSOC. PROF. NOORHISHAM
BIN TAN KOFLI

FRGS/1/2015/TK02/UKM/02/2
Isolation, characterization and
determination of lactic acid
bacteria (LAB) from fermented
supernatant druing bedak sejuk
production

RM 84,200.00

12

PROF. IR. DR. SHAHRUM BIN
ABDULLAH

FRGS/1/2015/TK03/UKM/01/2
Formulation of Global-Local overlay Approach For A New Fatigue
Reliability Criterion

RM 102,000.00

PROF. DR. NORHAMIDI BIN
MUHAMAD

FRGS/1/2015/TK03/UKM/01/3
Effects of graphene dispersion
and orientation on mechanical
and thermal properties of Copper/graphene composite through
Powder injection Moulding

RM 149,800.00

PROF. DR. M A HANNAN

FRGS/1/2015/TK04/UKM/01/1
Investigation of a Vision Based
Robust Algorithm for Vehicle Predictive Safety Information Sharing
Model

RM 103,000.00

PROF. DR. AINI BT. HUSSAIN

FRGS/1/2015/TK04/UKM/01/3
Novel retinal blood vessel tracking
method using multiple model approach for ocular related medical
diagnosis

RM 104,000.00

8

9

10

13

14

15
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Amount Approved (RM)

FUNDAMENTAL RESEARCH GRANT SCHEME (FRGS) --- continue
Funded by Ministry of Higher Education Malaysia
No.

Researcher

Research Code/Project Title

DR. ISKANDAR BIN YAHYA

FRGS/1/2015/TK04/UKM/02/2
Study of charge transport in
Graphene-Carbon Nanotube hybrid structures for the fabrication
of high performance electronic
devices

RM 83,000.00

ASSOC. PROF. IR. DR. AHMAD
ASHRIF BIN A BAKAR

FRGS/1/2015/TK04/UKM/02/3
Investigation of multi-metallic
Chitosan-Graphene Oxide surface plasmon resonance sensor
for heavy metal ion detection in
aqueous

RM 84,200.00

DR. DARMAN BIN NORDIN

FRGS/1/2015/TK05/UKM/02/2
Synthesis and characterization of
biological cell membrane interaction with antimicrobal peptides for
antibacterial resistance
assessment

RM 96,200.00

19

DR. MUHAMAD NAZRI
BIN BORHAN

FRGS/1/2015/TK08/UKM/02/2
Permodelan Tingkahlaku Pejalan
Kaki Kanak-Kanak Terhadap Risiko
Terbabit Dalam Kemalangan
Jalan Raya

RM 119,200.00

20

PROF. DR. ANDANASTUTI
MUCHTAR

FRGS/1/2015/TK10/UKM/01/2
Feasibility of Electrophoretically
Depositing Cu-MCO on Ferritic
Stainless Steel Interconnects

RM 123,500.00

PROF. DR. MOHAMMAD TARIQUL
ISLAM

FRGSTOPDOWN/2014/TK03/
UKM/01/1
Analysis of a New Double-Negative Matematerial Inspired MultiBand Antenna for Electromagnetic Absorption Reduction

RM 189,200.00

16

17

18

21

Amount Approved (RM)
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RESEARCH PROJECT 2015
PROTOTYPE DEVELOPMENT RESEARCH GRANT SCHEME (PRGS)
Funded by Ministry of Higher Education Malaysia
Amount Approved
(RM)

No

Researcher

Research Code/Project Title

1

PROF. IR. DR. MOHD SOBRI BIN
TAKRIFF

PRGS/1/2015/TK03/UKM/01/1 Integrated
native algae CO2 sequestration and effluent treatment system

RM 207,000.00

2

PROF. DR. FATIHAH BINTI SUJA`

PRGS/1/2015/TK04/UKM/02/1 Copy: Optimization of a Prototype Anaerobic Digester
for Energy Efficiency, Economics and Greenhouse Gas Emission Reduction in Leachate
Treatment

RM 185,000.00

3

PROF. DR. JAHARAH BT. A GHANI

PRGS/1/2015/TK05/UKM/01/1 Development of Real time cutting tool wear monitoring NeoMo-Mac

RM 130,000.00

4

ENCIK MOHAMAD HANIF BIN MD
SAAD

PRGS/1/2015/TK05/UKM/02/2 CAISER :
Complex Event Processing Development
Tool For Engineering and Scientific Application

RM 169,400.00

5

PROF. DR. SITI KARTOM BINTI
KAMARUDIN

PRGS/1/2015/TK09/UKM/01/1
Development of Off Grid External Hand
Phone Charger

RM 104,000.00

6

PROF. DR. MOHAMMAD TARIQUL
ISLAM

PRGS/2/2015/TK04/UKM/01/1
Development of Biodegradable Paper
Based RFID Tag Prototype for Marketable
Product

RM 80,000.00

7

ASSOC. PROF. DR. ROSZILAH
BINTI HAMID

PRGS/2/2015/TK08/UKM/02/1
Prototype of Sustainable High Performance
Fire Proof Nano Silica Fly Ash Concrete
Tunnel Lining Segment

RM 196,700.00

TRANSDISCIPLINARY RESEARCH GRANT SCHEME (TRGS)
Funded by Ministry of Higher Education Malaysia
No

Researcher

1

TRGS/2/2014/UKM/02/4/1
Tajuk Program: Metal-Ceramic Composite: A New
ASSOC. PROF. IR. DR. (Ph.D) Generation Material for Bone Implant Tajuk Projek:
ABU BAKAR BIN SULONG
Effect of Processing Parameters on Novel Metal-Ceramic Composite through Powder Injection
Molding
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Research Code/Project Title

Amount
Approved (RM)

RM 353,400.00

DANA IMPAK PERDANA (Research University Grant)
Funded by Ministry of Higher Education Malaysia
No

Researcher

Research Code/Project Title

1

ASSOC. PROF. DR. ROSZILAH
BINTI HAMID

DIP-2014-019
Reinforced fire-proof concrete tunnel
lining â“ (FIRE CreT)

RM 200,000.00

2

DR. SALLEHUDDIN BIN MOHAMED
HARIS

DIP-2014-038
Active torque control of
a magnetic gear system

RM 200,000.00

3

PROF. DR. T PRAKASH G.
THAMBURAJA

DIP-2015-003 Modeling fracture in
metallic glass components for use in
back contact solar cell
applications

RM 200,000.00

MOHD ASYRAF BIN ZULKIFLEY

DIP-2015-006
On the use of computational modelling for trans disciplinary engineering
applications development

RM 300,000.00

PROF. DR. SHAHRUM BIN
ABDULLAH

DIP-2015-007
Determining the fatigue micro-crack
behavior associated to magnetic flux
leakage of ferrous-based materials
under bi-axial loadings

RM 150,000.00

4

5

Amount Approved (RM)

DANA LONJAKAN PENERBITAN (Research University Grant)
Funded by Ministry of Higher Education Malaysia
No

Researcher

Research Code/Project Title

1

ASSOC. PROF. DR.
MASLINA BINTI JAMIL

DLP-2014-025
Efficient Techniques For Structural Sustainability Of Reinforced Concrete Columns
Jacketing Mechanism

RM 50,000.00

DR. HASSIMI BIN ABU
HASAN

DLP-2015-001
Biopolishing of colour and adsorbable organic halides in pulp and paper mill wastewater using an integrated adsorption-biofilms system

RM 40,000.00

2

Amount Approved (RM)
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RESEARCH PROJECT 2015
DANA LONJAKAN PENERBITAN (Research University Grant) --- continue
Funded by Ministry of Higher Education Malaysia
No

Researcher

Research Code/Project Title

Amount (RM)

3

DR. NORLIZA BINTI ABD
RAHMAN

DLP-2015-002
Selulosa Bakteria Sebagai Biobahan Kapsul
Makanan: Fermentasi Air Kelapa Tua Oleh
Acetobacter Xylinum 0416

RM 50,000.00

4

PROF. DR. ANDANASTUTI
MUCHTAR

DLP-2015-007
Enhancement of Ageing Resistance of
Yttria-Stabilised Zirconia for Dental Restorative Materials

RM 50,000.00

DANA PADANAN KOLABORASI (Research University Grant)
Funded by Ministry of Higher Education Malaysia
No

Researcher

Research Code/Project Title

1

PROF. DR. MOHAMMAD
TARIQUL ISLAM

DPK-2014-003
Prototyping of Dual band antenna for RFID
and WLAN Application

Amount (RM)

RM 40,000.00

GERAN GALAKAN PENYELIDIKAN (Research University Grant)
Funded by Ministry of Higher Education Malaysia
No

Researcher

Research Code/Project Title

1

NORAZIAH BINTI MOHAMMAD

GGP-2014-020
Kajian Perubahan Kerja Di Dalam Projek
Perumahan Di Negeri Selangor

Amount (RM)

RM 10,000.00

TOPDOWN RESEARCH GRANT (Research University Grant)
Funded by Ministry of Higher Education Malaysia
No.

Researcher

1

TD-2015-001
Mereka Bentuk dan Membina Purwarupa
ASSOC. PROF. DR. ZAINUDKediaman Bagi Tujuan Mendapatkan Tajaan
DIN BIN SAJURI
Dana Untuk Pembinaan Kediaman Sementara Bagi Mangsa Banji
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Research Code/Project Title

Amount (RM)

RM 29,000.00

GERAN INOVASI PENYELIDIK MUDA (Research University Grant)
Funded by Ministry of Higher Education Malaysia
No

Researcher

Research Code/Project Title

1

PROF. DATO’ DR. KAMARUZZAMAN SOPIAN

INOVASI-2014-008
Compact High Efficiency Solar
Cooling System

RM 100,000.00

2

PROF. DR. MOHAMMAD TARIQUL
ISLAM

INOVASI-2014-010
Development of Marketable
Prototype Antenna for Small Satellite
Application

RM 100,000.00

3

MR. HILMI BIN SANUSI

INOVASI-2014-011
Cardiac Intensive Care Unit (CICU)
Patient Monitoring System Through
Wireless Network

4

PROF. DR. MD. MAMUN BIN IBNE
REAZ

INOVASI-2014-013
Prototyping of a Charge Pump Circuit
in 180nm CMOS Process for Non
Volatile Memories

RM 100,000.00

ASSOC. PROF. IR. DR. ROSDIADEE
BIN NORDIN

INOVASI-2014-015
Energy Efficient Wireless Sensor
Network for Monitoring of Physiological and Biomechanical Parameters in
High Performance Cycling

RM 76,000.00

5

Amount (RM)

RM 151,500.00

TOP DOWN RESEARCH GRANT- UNIVERSITY-COMMUNITY (Research University Grant)
Funded by Ministry of Higher Education Malaysia
No

Researcher

Research Code/Project Title

1

ASSOC. PROF. DR. MARIYAM JAMEELAH BINTI
GHAZALI

KOMUNITI-2014-007
Pembangunan Sarung Kaki Bertekanan
Teragih Untuk Pesakit Diabetik Di Malaysia

RM 84,800.00

MISS NOR HASLINA BINTI
JA`AFAR

KOMUNITI-2014-013
Kajian identiti dan kejayaan pembangunan
Kampong Bharu dalam menghadapi projek
pembangunan semula (2014) bagi komuniti
generasi baru

RM 57,400.00

2

Amount (RM)
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RESEARCH PROJECT 2015
STEM RESEARCH GRANT (Research University Grant)
Funded by Ministry of Higher Education Malaysia
No

Researcher

Research Code/Project Title

1

MS. SHAHROM BINTI MD
ZAIN

STEM-2014-010
Model Pendidikan Stem Dan Teknologi Kitar
Semula

RM 90,000.00

IR. DR. ZAMBRI BIN HARUN

STEM-2014-012
Pembangunan model CDIO dalam cabaran
automotif dan mengintegrasikan pendidikan
STEM.

RM 80,000.00

2

Amount (RM)

EXTERNAL RESEARCH GRANTS
No

Researcher

Research Code/Project Title

Agency

Amount (RM)

1

PROF DR.
JAMALIAH BINTI
MD JAHIM

KK-2015-002
Hydrogen Production from
POME and Biomass

Sime Darby Research Sdn.
Bhd.

RM1,368,000.00

2

PROF. DR. MD.
MAMUN BIN IBNE
REAZ

KK-2015-005
Design Of An Efficient Charge
Pump Circuit With Higher Output
Voltage Gain And Lower Power
Consumption In 130nm Cmos
Process For Non Volatile
Memories

Collaborative Research in
Engineering, Science and
Technology Centre (CREST)

RM 122,425.00

3

KK-2015-007
ASSOC. PROF.
BIM: Pembangunan Modul
SR. DR. ADI IRFAN
Latihan Building Information
BIN CHE ANI
Modeling (BIM)

Lembaga Pembangunan
Industri Pembinaan
Malaysia (CIDB)

RM 92,000.00

4

ASSOC. PROF.
DR. SITI
MASRINDA BT.
TASIRIN

The University of Nottingham Malaysia Campus

RM 45,000.00
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KK-2015-008
Maximising retention of bio-active ingredients in processed
herbs (Misai Kucing,Belali Gajah
dan Roselle) in industrial scale
herbs processing facility

INTELLECTUAL
PROPERTY
2015

112

INTELECTUAL PROPERTY 2015
No

Product Name

Lead Inventor

Research Code/
Project

Type Of
Intellectual
Property

1

A Multi-Segmented Material
Of Reinforced Rubber And
Natural Fibre For Producing
Body Armour (ENTRAP)

PROF. DR.(Ph.D) CHE HUSNA
BT. AZHARI

UKM-RS-02FRGS0003-2007

Design,
Patent,
Trade Mark

2

Robust Wireless Indoor
Localization Technique

ASSOC. PROF. IR. DR.(Ph.D)
ROSDIADEE BIN NORDIN

01-01-02-SF0788

Patent

3

Laser Guided Qibla Measurement Device (System
ASSOC. PROF. DR.(Ph.D) NORAnd Method For Translating
Direction To Reference Point
HANA BINTI ARSAD
From Outdoor Area To Indoor
Area Of Building)

INDUSTRI-2012-030

Patent

4

A SYSTEM FOR CLARIFYING INDUSTRIAL EFFLUENT
(Integrated CO2 Sequestration and Phycoremediation
system)

PROF. IR. DR.(Ph.D) MOHD SOBRI BIN TAKRIFF

FRGS/1/2013/TK05/
UKM/01/2
INDUSTRI-2011-046
LRGS/TD/2011/UMP/
PG/04
UKM-AP-PI-13-2010

Patent

5

Method And Apparatus For
Non-Destructive Measurement Of Elastic Modulus Of
Refractory Metals (Using
the Pressure Transmission
Coefficient of a Transmitted
Wave to Evaluate Some of
the Mechanical Prope

ASSOC. PROF. DR.(Ph.D) MOHD.
ZAKI BIN NUAWI

Unfunded

Patent

6

An Electromagnetic Band
Gap (EBG) Structure (Compact Electromagnetic Band
Gap Structure)

PROF. DR.(Ph.D) MOHAMMAD
TARIQUL ISLAM

LL-2012-010

Patent

7

CAISER (Computer Assisted
Intelligent Event Processor)

MR. MOHAMAD HANIF
BIN MD SAAD

INOVASI-2013-008

Copyright,
Trade Mark

8

Multi-Channel High Resolution Wireless PPG (WiPPG)

PROF. DR.(Ph.D) EDMOND ZAHEDI

06-01-02-SF0941

Utility
Innovation
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No

Product Name

Lead Inventor

Research Code/
Project

Type Of
Intellectual
Property

9

A method of preparing metal-polyaniline nanocomposite thin film for an
E. coli sensor and the E. coli sensor
thereof (Metal-Polyaniline Nanocomposite Thin Film for E. Coli Sensor)

ASSOC. PROF. DR.(Ph.D)
HUDA BINTI ABDULLAH

ERGS/1/2012/
STG05/
UKM/02/5
KK-2013-006

Patent

10

A Circuitry System For Phase-ToAmplitude Conversion And The Use
Therefor (Logic cell ROM alternative
circuit For Direct Digital Frequency
Synthesizer)

DR.(Ph.D) SAWAL HAMID
BIN MD ALI

Unfunded

Patent

11

Active inductor based Transmit/
Receive switch in 130 nm CMOS
process for 2.4 GHz RF Transceiver

PROF. DR.(Ph.D) MD. MAMUN BIN IBNE REAZ

ETP-2013-037

C Layout
Design

12

Lightning Search Algorithm

DR.(Ph.D) HUSSAIN SHAREEF

Unfunded

Copyright

13

LOW POWER DISSIPATION OF
PHASE FREQUENCY DETECTOR EMPLOYING OPTIMIZED CMOS DYNAMIC LOGIC DESIGN TECHNIQUE FOR
COST-EFFICIENT RF COMMUNICATION SYSTEM

PROF. DR.(Ph.D) MD. MAMUN BIN IBNE REAZ

Unfunded

IC Layout
Design

14

A circularly Polarized Microstrip Patch
PROF. DR.(Ph.D) MOHAMAntenna (Small Satellite Circularly PoMAD TARIQUL ISLAM
larized Patch Antenna)

Unfunded

Patent

15

An Efficient and Low Power Charge
Pump Circuit for Non-Volatile Memory

PROF. DR.(Ph.D) MD. MAMUN BIN IBNE REAZ

Unfunded

IC Layout
Design

16

Carbon-based super-adsorbent from
palm oil mill effluent (POME)

PROF. DATO' IR. DR.(Ph.D)
ABDUL WAHAB BIN MOHAMMAD

LRGS/2013/
Patent
UKM-UKM/PT/03

17

Cardiac Assist – An automatic
detection of coronary artery disease
localization

PROF. DATO' IR. DR.(Ph.D)
MOHD. MARZUKI BIN
MUSTAFA

Unfunded

Copyright

18

3s-Fisio: A Physiotherapy Alert System For Home-Based Rehabilitation

DR.(Ph.D) MOHD ASYRAF
BIN ZULKIFLEY

06-01-02SF1005

Copyright

19

EmoRe – EEG based Emotion
Recognizer

DR.(Ph.D) MOHD ASYRAF
BIN ZULKIFLEY

FRGS/2/2014/
TK03/UKM/02/5

Copyright
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