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"The Faculty of Engineering has seen strong
iIncrease in research activities over the last five
years..."

Assalamualosiom.,

The Faculty of Englineerng has sesn sirong increase In research ccs
fivithes over the last Tive years. During the sameé pensod the number of
Post Graduote Stedents has increased by several folck, The publicg-
fions in journaly and conferences os wel os collaboration i research
with other universities have also incregsed proporficnally,

The need for tha FERG Research Bulletinto evolve over the lime, o
batter reprasent all this In aon attroctive and easily reodable fom, s
therefore mondatary. This becomes all the more imporfant os the
present ssue of the Bullatin i published on the cocasion of the 20th
Anniveriary of the Foculty of Engineering, The editorial team hos
warked haord in fhis direcfion. Several sections hove baen enhanced,
nofobly the Post Graducte Students section. Research news gnd Ex-
tended abstracts, & feature aricle has oo been added o highSghi
problems relafed o the envircnment and degrodaton of materals.
The avenall tormat of the bulletin hias Been modified lo maka It more
attractive fa the recder,

The editar on behalf of the whole editorial tearm would lke fo thonk
the Faculty forproviding supeort to pubilish this bulletin and the reod-
ars for spanng. fime to read it,

Profl. O Amir Azam Khon
Editor FENG Rasaarch Bullatin
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This year is the 20th anniversary of the Focully of Engineerng. The Faculty has flourdshed
since it was established in 1974 and presentty has 1153 academic/research staff and 40
supporting staff. The research program at the Faculty has also seen a sirong growth over
these years where the grants eamed by the Foculty have almest tipled from previous
vaars in ferm of numbers and also research amounts. Tha research collaberation set up

betweean the Fooully and other universities and research
organizaticns also ensuras that the quality of the research
coenducted at the Facully is of the highast level,

The recent vist by the Malawbian Qualification Agency
[MEA] also highlighted about the high guality of
resedrch being camad out by the facsulty members.

I would like to congratulate the Editorial Team of the

&t volume of FENG Resaarch Bulletin for preducing

a docurment which is worthy of representing all

resedrch dcfivities af the Faculty level. Congratulations
must oo be extended to all those who are invalved in
conducting research and publishing it

Pacf, Dr Wi Hasliom War |

“The present veor has seen an increase inresearch activities in the Faculty of Engineerning, It
i5 also very plaasing fo note that the conference budget allocated to the Faculty last year
has been flly spent and wvilzed even before the last quarter of 2013, The numiber of post-

graduate students (boeth local and forelgners) has alse increased in a similar fashlon and with
this positive frend it is envisioned thot publicotions by stoff and students olike will oo in-
crease this vear. This echoes wall with the research culture cultivated in the Faculty ard it is
my hope that this lrend is sustained, This year's FENG Bullztin also reflects an important event
that took ploce last vear. This was the arganization of fhe first

paost-graduate student's colloguivm which was argonized

WHAT THEY SAY.....

by the Engineering Post-Graduate Students Asseciation
[EP3A). The Faculty's Post Graduate Program was also
Hudited by the Malayea Qualifications Agency [MELA).
it was a very challenging process and af the end of the
day, the hard work and perseverance of the staff

prevailed. Al this would not have been possible without the

dedication and support shawn by the entire Faculty. Last
but not least, |would like to congratulate and thank the
edl'rmc:l feam n:':nd all thaza who cantributed to ’rhu;
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Feature Article

Variations on Water Absorption, VPV and Sorptivity
Properties at Different Concrete Zones Using
Readymixed Concrete

KA. AL Monneen and |, b, Idris
Department of Civil Engineerng. Foculty of Engineering
Univarsili Malaysia Sarawak, UMIMAS
F4300 Kota Sormarahon, Sanomeak
Email: mannani@Efang.unimas.my

Abstract

Thee uter concrate zone in reinforcad concrete sfructure plays very imporant roke in profecting renforcing
steel in ol conditions including aggressive environment. The guality of cuter concrete zone on durability
aspect has to be evaluated through water absorpfion, volume of parmeable void and sorpfivity, Hancea,
an expermental investigotion wing Ready miked concrete of grodes G30, G40 and G50 produced in Koto
kinobolu, Sobah has been conducted to determine the aobove properties at different concrete zones
wEing 150mm concrete cubes. The compressve shengih hos been conducted wilth companion 100mm
cubes, Tne water cuing and site curing have been odopted fo observe influence of curing. Based on the
short-tarm study, this investigotion concludes thot compressive strength increasas with age of test. The
strength increases of G50 concrete in water cured s much as 10% from 28 10 %0 doy of age, while the site
cured concrete only has 8% sfrength increments for the same curing percd. The concrete grade G30 has
the highest water absorption, VPV and soplivity properties lollowed by G40 and G50 concrete in ol ages
of test under both curing conditions, Boftom zone concrete hos the lowest water absorption, VPV and
sorpfivity properties followed by middle and centre zone concrete for all grades. The highast water
abscption, YPY and sorplivilty e seen b top zone [olowed by outer [left and nght) zone concrete for all
grades of concrete. This moy be due to lock of richness in concrete consalidation and incomplete
bydration. The ste cored concrate shows relativaly highar water absorption, VPV and sorplivity than water
curaed concrete, The G50 concrete hos shown the lowest properfies such as 3% water absomption, 2.5%
YPY and 0.19g/mm2JE sorplivity even at 28 days.

Keywards: Ready mixed concrete, Differant concrete zones, Comprassive strength, Water absorption, YFY
and Sorplivity

1. Infroduction

Reintoroed concrahe [RC) struciunas are buill Gt any ploce with expactation of serice Be for decades or
cenfuries, However, the detedoration processes mit the service life of RC struciures, To ensure durable RO
structura, it needs to addrass anvironmeanial condition, frealy drain surfaca, concrete quablty arnd cowver,
ond good workmanship espacially curng, In other words, durobity of RO structure depends on the
selection of opfimum material, proper design, detaiing, production and esecution. Mormal Strength
Concrete up 10 G50 grade is generally used in the lacal constiuchion withoul giving impottance on
duraiility properties, As stated in BS3110: Port 1, o structure must be provided with adequate concrate
covear fo maksa it durable.

Thicknass of cover to reinforcement & an important factor confreling the fransport of harmful agents
espacially chloride ions, The grealer the cover the longes he tirme inferal before e chlonde ion
concenfration at the surface of the steel reaches the threshiold value (Nevile, 2002}, Insufficient cover ta
reinforcement hos been identified as one of the most significant design parameterns responsible for the
high prevalence of comosion of reinforcement,

Thee acheal design of concrele cover s empincal, chosen in unclion of the strocioral class and the
ervironment, and its varability is only taken into account with an inclusive term depending on conirols in
the fabdcation procass. Standards often specify combinations of cover and strength of concrate such that
o lawer thickness of cover requires o higher strength of concrete and vice versa, However, thick cover is of
no avail if the concrete s highly penstrable, Moreover, lorge thickness of cover would result in the
prasenca of a corsderable valume of concrefe devaid of reinforcameant. In practical terms, the cover
thickness should not exceed 80-100mm but decision on cover forms part of structural design, Too small a
thicknass of cowver should not ba wad eifhar, because no matter how low the penetrabiity of the
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concrete, cracking or whaltaver reagson con resulf inoa situation where chionde ions can rapidly be
framsportad o the surfoce of the steel. The outer zone of RC siructural memiser is the home for reinforcing
steal, which gives envircnmental protection ond bond strength,

Hence, the cbhjective of this poper is to detarmine the durabilty properties such as woater absarplion,
volume of permmecble void and sonptivity for this important cuter-zone concrete usng commonly used
concrete grades.

3 Materials and Test Methods

The concrete mixes mode by ready mised concrate company in Kofa Kinobalu are shown in Takde 1, Al
materials are available locally, Table 2 shows concrate cube sizes and age on test, Table 3 obo shows
adoptad curing conditions. The relevant tests methods of ASTAM and BS ara wsaed with modification of tast
samphes as shown in Figuee 1 lorwater absortion, YPY and sarptivity fetle,

Table 1; Concrete mix proportions with target slump of 75-125mm
Stone type & | Grod Binder [kg) Fire Coarse Woter
sowrce of =] B 5F ogorega ogoregate lkg|
concrate t te (kg) (ko)
20mm | 10mm
Sondstone & &30 400 s 540 1100 70 150
Ready mixad | G40 . 540 1050 0 184
Granite & 550 500 3 500 1100 40 184
keady mixed

Table 2: Concrete cube size and oge on test

Twie of stone & Grod Test cube sze [mm)
source of concrate e Comp, Wter WP Sorptivity
sf. absorption

Sandstone 5 a0 100 150 150 150

REeady mixed a0

Granite & Ready GE0

e

Tast sample sizes Cut fthree pieces equally in verdically and

for wWater horzantally prior fo test

absorption, YPY tould and cost faces of cuter zones, ond cut

and Sorplivify foce of inner zones usad for sorphivity test

Table 3: Adcpied cwing conditions
Curing Curing Duration of curing with place [day)
type Symibal Water | Hessan (woter spraving 3 fimes/day|

Water Wi 8¢
site S .

.

la) 150mm cube cut horzontolly info theee pieces | (B) 150mm cube cut verfically into three pleces
equally pricr to test [Top, Middle and Botiom equally prior o test [Left, Cenfer and Right
zonas] zones]
Figure 1: 150mm cube cut into three zones

4 Results and Discussion

4.1 Compressive Strength

The ocbfdined compresgve strengths in this study are shown in Table 4, The average result shown here s
based on thres fest results. Compressive strength B considerad as the most important properfies as an
incdex of its owvarall guality [(Sambhir, 2004). In this study, spacimsens from two curing conditions are tested
at age of 28, 56 and 90 days. IF is belevad that specimens cured nowoaler curing condiion have
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developed higher compressive strength compare to site curing. The strength of the silica fume concrete
cwred in weat hassion may drop due to lock of supply of moisture. Curing bacome:s evan more imporfant if
it contams wpplemantary cementing matenals such os fly ash or dica fume, It hos besn accepted thal
curing is maore important for concrete with mineral admixtures than for nomaol concrete (Bentur e al,
198%),

Table 4: Concrete compresive sirengths al different ages
Concreate 28-dowy St-doy H0-doy
gracke Comp. 5t [MPa) Comp. 5t [MPa) Comp. 5t [MPa)
WiC B0 WiC i Wi s
E30 .73 3034 Ab.45 J3.561 0,48 3478
S40 43.70 4140 44.41 44.30 £8.20 4471
550 51.72 50.35 5411 52.54 57.47 5507

4.2 Water Absorplicn

Water absorption is defined as the fransport of liguids in porous solid due to suffoce tersion acting in Hthe
copillores, IF measures the eose with which water con penetrote inte concrete by entifdng the
copabilty of fhe concrete to absorh water, According to Bungey ef al, [19%4). water absorption for
concrate is particularly important on durability aspect. Figwe 2 shows water absorption values of differant
concrate ones for G30, G40 and G50 concrates at 28, 5& and 90 days. The GS0 concrate shows the
kwest water absorption followed by G40 and G300 concrete in all aspects. The water absomption valus
decreqses with age of fest,

Ehatitr and Mangeat (1995 have noticed thal the water absorplion beatween the casting face and the
bottomn foce of 150mm concrate cule are different while the water absonplion is the some to the side
surface of the specimen, Duing compaction process, the lower density walber moves upwards cousing the
porosity closs to the surfaoce greater than in the more compact lowear regions. Thus, as axpectad the water
absorplion value at top swiace of the specimans is greater than those of the botiom surlace, Whis the
absonption value ot the side surfoces are Infermediote befween those obtained from the top and boftom
surfoce. Nevertheless, center part of the test specimens also absorbs woter tremendously which indicates
that the inner side of the concrete is porous and it parmit water to flow through the capilaiess. Similar to
othar spacimans, the percentage of water absorb in the center part specimens deciease as the concreta
age grows nd matter the concrefe cued in wet or In sife condition, absomption cannot be wed s a
measure of qualty of concrete (Nevile, 2002), but generally most good concrete hos absompfion of less
than 10%.
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Figure 2: Water absomption volues of different concrete zones for G30. G40 and G0 concrefes at
28, 54 and 90 days

4.3 Volurme of Permeable Voids (VPV)

Figure 3 shows WPV voluss of different concrete zones for G30, G40 and G0 concrefes at age of 28, 5é
and %0 days, The VPV affects the framsport mechansms throwgh the concrete such as ingress of aogressive
gasas and sclutions. The VPV value ol top swiace of the specimens s greater than those of the bottom
surface for all theee grades of concrate specimans curad in both conditions.
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The WPV valees are decreasing as the age of concele giows, Dirakar et al. (2008 have found
that the water absorption is directly proportional to the WPV of concrate. As the water absorption Increase,
pamaable void also increase coregpondingly. || is becouse as the total volume of voids in the concrete
incrensas then the copability of the concrate ta absort wataer will also nerease. 0 other words, e
reduction of porosity af later age will also reduce the concrete penefraldity, However, the porosity of the
concrete specimens increqses with increqsing water-bindsr ratio [Tarkmen, 2003). For this reason, it is
accephabe tor G300 specimeans to have tha highest value of VPY due to its high waler-cament ralio of 0.48
and specimens with siico fume and cured in water curing are expected fo hove lower VPV since the fwe
confribute in reducing the concrefe pemeability. As the concrete hos longer period of curing, the
shrengih and dusgtdty of concrate develop By hime, Tha cantinuous developmant of strangiinn will [owers
the concrate permeabiity and reduce the occurence of potential inifial cracks due to shrinkage that oan
reduce the strength, durability and serviceability of the concrete [Torkmen, 2003). Based on the study
conduched by Shayan and Xo (2004], the walue of VPV in a narmal strenghh concrete is 12-16%. All
specimeans of G40 and G50 cured for P0 days have lesser VPV compare to specimens that cured for 54
and 28 days. Moreowver, specimens cured in waber have lower walue of WPY than the site cured specimens.
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Figure 3: ¥PV values of different concrete zones for G30, G40 ond G50 concratas at 28, 56 and 70
clarys
4.4 Sorptivity
Sorptivity is meont of rote of movement of o welting front thraugh a porous material under the aclion of
coplilory force, Generally, water sorpiivity B o property describing the rate of woter penetroting into fhe
concrete due to capilary action, Good guality of concrete shows low sorptivity rate, Sorptivity test gives
an indication of the possibility for he penetration of harmful matedals like chioride and sulfate ions which
can lead to detenaration in concrate shrechures.

O R WD
O v b am s

S b O P e D

Figgure 4 shows sonplivity values of different zones for G30, G40 ond G0 concretes of 28, 54 and 20 dowvs. As
expected the sorptivity decreqse as the concrete goes with kong duration of mydrafion, This & due to
reduction in the pore diometer as the concrete hydrates with age, The sorptivity value is relatively high at
age of 28 day:s compare fo laoter ages. Top zone concrate shows the highast sorplivity in all gradas of
concrete,

Incredsing water-cement ratio would result in the decreasing of compressive strength ond increasing the
capilary coefficient, Increcsing capillary coefficient would result an increase of oppearning porosity,
Therefora, s expectad G330 concrete specimens would have higher water absorption, VPV and somfivity
valus compares to the G40 and G50 concreta specimeans.

As for G40 concrete, the sarption rate s dightly higher thon G50 ond lower thon G30 concretes. The
penatration pattern however s similor to the GE0 specimens, The porasity In concrefe may be influenced
by propeties of coarse aggregate. Winslow and Liv [1990] have found that, the presence of coarse
aggragates results an increased porosty. Howeaver, porosity of cover concrete and effect of curing on
copilary size con be aoccessed through this test, The G30 concrate shows ihe highas! sorphivity values in this
sty
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Figure 4: Sorptivity values of different zones for G3), G40 ond G50 concretes ot 28, 56 and #0 doys

5. Conclusions

Bosed on fhe short-term study, 1o8owing conclusions ane drawn,

1. The compressve strength increoses with age of fest, The strengih Increoses of G0 concrete In water
cured as much o5 10% from 28 to ?0 day of age. whie the site cured concrete only has 8% strength
increments for the same curing peniod.
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The concrete grade G30 has the highest water absorption, VPV and sorptivity properties followed by
40 and G50 concreta inall ageas of test.

Bottomn zone concrete has the lowest woter absorption, WP and sopfivity properties followed by
middle zone aond centre zone concrete for all grades.

This highast water absorpfion, VEY and sorptivity are seen af top zone Tolowed by outer |left and right)
one concrete for all grades of concrete. This may be due fo lack of rchness in concrete consolickation
and incompsete hydration.

The site cured concrete shows relatively higher water absorplicn, YPY and somptivity than water cured
concrate,

The G50 concrate hos shown the lowest volues such s 3% woler abeoiption, 2.5% VFY ond
0.1 9fmmd Nt sorplivity even at 28 days.

&. Future Study

Existing RC shructuras in Maloysion coosfal araa are built weing corvantional Prascription-bosed concreta
specifications, The service life & offected very much in the form of concrete crock, spalling of cover
concrete and reinforcemeant comasion which are ssen aeven within 5 yaars after construction. RC strochunes
exposed 1o ropicol climate e marg prone o chionde attack as repical climate is better for chlorde ions
to move into concrete due o high relative humidity, temperature and chicride concentraticn, Genenally,
Eariers bo durability of BT struciures in coostal orea ove due to [1) kck of proclice with durabiliby
requirement, (2] use of marginagl or infedor quality ogoregates, [3) structures Dt in high bumidity and
arbome chloride belt, and [4) ignoring curing practice in construction.

Al presant in local construction praciice, prescription-bosad concrete speacification is followesd which
deals with concrete mix i terms of ngredients and their proportions, 17 dusability-bosed [also known as
performonce-basad) specification, which i similar in concept with Dutcome Bosed Education |SEE), the
end is verifizd in termns of measwred concrete proparties, either at fruck chute, or cast in-place. To address
this urgent isswe on durabiity, it s recommended 1o nvestigote he local reddy miked concrete in order 1o
develop durabilty-bosed concrete specifications for locol construction industry. The framewaorks are
Durability index (DI] oppraach, revies of D lest methods and service lite models and, Implementation of
durabiity-brosed design and specification,
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Wirslow, D, and Liw. 0. 1720, The pore struciure of paste in concreta, Cameant and Concrate Rasearch,
20. Mo.2, pp. 227-84 (1790
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Extended Abstracts of Selected Projects

Modelling of Energy Extraction From Low Velocity

Water Stream with Micro Hydro Turbine
5.7, dved 3hazali. M), Shahicul, ¥. abaulah, MSA, Azin. HoA, Huspi. AFE, Adzdan.
W_H. Wan lprahim. k. Othman
Ernail; 'stamniziEfeng.umimas.my

This research aims to model blads for Micra Hydro Turbings |MAT) which will be suitable to
operdte and able to extract enargy from water velocity ranges from 0.25my's to 1.0 m/fs. YVarous
types of MHT are available and generally all are operated ot water velocity mare than 1 m/s. How-
evar, the major percentage of Aver basing generally, Maolaysia and particulady, Sorawak are having
the stream velocity which is l2ss than 1 m/s, The fraditional MHT is not suitable at water velocity less
than 1| mys. Ulimately, people ving in those areas with water velocity less than 1 mfs have na
choice, Therefore, there is o need to understand and madelled such flows maoving over the blades,
The modellirg = bosed on wing the NevierStokes [M3) as governing egquation applicable o fe
water flow over the blodes. The vital parameters which will be the part of the semi-ermpincal model
equation invelvead in the madelling are blode area, blade angle against water flow direction, spac-
ing between blades, blodes materials and turbine size, and other relevont factors,

It wias fournd that MHT suitable for low-velecity waber s not available in the market and the
fact is that o major percentage of people in rural area living nearby water stream having velocity
less thean 1.0 mfs. This implies that those people living in low velocity water gred cannoat use axisting
and readily available MHT. The focus of this research project is to develop a MHT suitable to operote
al water velocities between 0.2 myfs to 1.0 mds. Practice shows that development of a successful
product has af least three stages such as fundamental research for developing model, prototype
development and finally commercialization. Since thies research project s completaly new and
based on a fundarmental concept, it has to start from fhe fundamental research stage by studying
an indispensable part of MHET which is the furbine blade [runmer) design.

The research guestion, therefore, becomes: What are the opfimized dimensions for the fur-
birve blade (runner) suitable to maximize the energy extraction frem low-velacily water (0.2 m)/s fo
1.0 mf5)7 As low-velocity MHT is not availakle in the market and there is no evidence of this in litera-
ture: particulardy the blode dedgn far low-velocity water turbine, on this bockground. this resaearch
for developing blade frunner) of low-velocity water (L2 my's to 1.0 m/s) is the only likely sclufion to
proceadl. Thus, this project works towards generating new concepds fowards extracting kinetic
enargy from low water velocity,

P
PU -
| .

Shafif Ve

Water Velocity (V) e '\
L/

Figure 1; Mechanism of extraction and Figure Z: Turbine blade assembly
framsmission. Here, P = Energy Blade, Ps =
Shaft Power
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Investigation on Lateral Movement of Piles in

Sarawak Soft Riverbank
'5.MLL, Taib. 5.R. Kanirg). Le= Lin Jye, Ahmod Eamal Abdud Aziz
Ernail: "tlinda@feng.unimeas.rmy

Sarcrwak it a state of many rivers and most of the fown cenires, settlernents, villages. rural
schools and clinics are situated along these rver banks, Hence, most of the reod olignment designs
are crossing fivers where landing facilities, wharves, jetties, fary ramps are built along the dver banks
to enable sofe movement of goods and passengers, Unfortunately in Sorowak, mest of the river
banks dre dpproaching limifing stability dee te the existence of soft soll of sedimentary orgin [Righ
content of silt). Furthermore, the high tidal fluctuation between 4 to & meters may also be contribu-
tory to thee instability of the river bank. Therefore, technical depardment such as Public Waork Depart-
ment (FWD] of Sarowak & focing great challenges to overcome this geotechnical problem,

In many casas, piles are not designad to resist the lateral sed maverment, unkass the piles are
designed to stabilize unstable slopes or potential landslides. Designers. in general, design piles in
the river bank only to take up the verfical load  and this may be due o slope in the rverbank &
stable when performing prefiminary slope analysis or simply due to inexperienced designers, When
the river bank is approaching the limiting stability inits nabural state, any construction activity on the
rver bank or scounng in front of the fverineg strecture or high fidal fiuctuation may result in lateral soil
movemeant and this movement will induce bending moments and deflections in e pile. When the
lateral soil movernent is larger than the pile's capacity in restraining the lateral moverment. the pile
will be damaged and cause the structure o be in distress or faillure. On the other hand, some con-
servative designerns fend to over design piles in the rverbank to restrain the lateral movement,
which is uneconomical.

It is the intention of researchers and practitionsrs from botih UNIMAS and PWD of Sarawak to
study the behavior of piles in the riverine sfructure in a complate field instrumentation of bath testing
and working piles, Computer modeiing shall alse be performead and these modek are to be bench-
markeed against the data abtained frem fleld instrumented data. Parametric studies can then be
perfarmed to create simplified design charts for the design of piles subiect to iverbank induced lot-
eral 20 moverment.  This project & a collaborative research work between UMIMAS and FWD Sar-
awak in sohing one of the mony geotechnical associaoted problems in the state, A registered PR,
Student, a staff in PWD, is invalved in ensuring the success of the preject.

Figure shows the "remains” of collapsed reinforced concrete wharves on 5g. Saribas [Pusa)
and Batang Lupar (Lngga) river banks. It is thought that large flectuating river wober levels
and fver bank erasion cause structural distrass fo the supporting piles that subsequently re-
sulfed in the collopse,
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Mapping of Tidal Energx for Sabah and Sarawak
L& R.H. Rigit, A. Baharun and ). Labadin
Erneail: "argit@feng onimas.my

Green energy sources are infinite, environment and nature friendly and produce less emission
as compoared fo fossil fuels, The tidal eneargy resources are ane of the most predictable and reliable
green energy scurces, The tidal energy depends only on the gravitational pull of the moon and the
sun and the centrifugal farces created by the rotation of the earth-maon system. Due fo these gravi-
tational pudls, water levels follow periadic highs and lows and produce tidal curents or sireams. Thus,
the enargy can be produced either through construction of a barage over estuaries or using kinetic
energy of fidal stream by installation of tidal in-stream furbines and generafors,

Tidal barrage is usually a dam or effshore impoundment used to block the incoming and oul-
going fides and then create a water head, The potenticl energy of water head in the bamage facili-
tates to produce power fram different tidal conditions. In tidal stream taechnalogy, the turbines are in-
staled underwater at the locations in fhe sea where the high fidal stream exist [Rigit et al., 201 3). Tidal
sfream turbines make use of the kinetic energy of the fidal stream o power turbines, in a similar
rmanner 1o the way in which windmills extract energy fram the wind,

Tidal stream methad is gaining popularity because of the lower cost and lower environmental
impoct compared to fidal baroge method. This technology is less infrusive than fidal bomages and
fre installation and maintenance methods of tidal strearms are simpler than barage. The constroc-
fion of bomages over estuaras has some environmental and ecological impocts [Jakhraoni ef al.,
2013). The change in water level and passiole flooding would affect the ecosysterns along the coast.
The water guality in the basin would ako be affected, and the turbidity may affect the animals that
live in the water. In additicn. the installation of tidal stream structure could change the tidal flow pat-
fems in hydrodynamic regimes.

The cost of buikding tidal streams furbine electricity generatar will be very site specific and will
depend on the technology vsed. Howewver, ocnce installed. the maointenance costs will be the only
rmain cost during the life of the project. Tidal stream is the periodic horzondal flow of water associated
with the rise and fall of the tide. This horizontal flow of water stores an encrmous amount of energy
that can be extracted and used for the purpose of power generafion. The tidal stream technologies
cre more attractive than windmills dee to more accurate predictability of fidal streams and the
higher water density as compared to ar. However, it is not a mature technology to be used as large
scole eleciricity generation.

In arder fo predict the extent and nature of ecological conseguences there s a need for
greater understanding of the distibution and level of the tidal energy rescurce, In this study, the avail-
ability of tidal stream ensray potential in the coastal zone of Sabah and Sarawak was estimated

{Figures 1 and 2).

Figure 1: Types of fides around Sorowak  Figure 2: Extractable onnual power density at
cadstline. varous lecations in Sarawak coastline.
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Automated Sorting System with Image Processing

for Colony Enumeration System
VA AL Kaorim, M, Ashari, A, Zulkhormain, 5. Sabrani
Ernail: 'akahafiz@feng.unimas. rmy

Erumeration of biclogical cells is an essenticl proceass fo count the number of cells in the life
sciences discipline, There are muliiple parameters o consider during enumeration such as concen-
fration and viakbility, but the simplest and the cheapeast methad of cell ernumeration is through serial
dilutions and counting colony-famming umits (CFU] from culture plafes. The downside of this ap-
proach is the process of counting colonies from hundreds of culture plates is very labor-intensive
and fime consuming. which could hinder the pace of fhe research.

An inteligent, avtomated and low-cast system for handling and enumerating the CFL from
culture plates should be developed. Automated handiing systems employ a defection system pro-
vides significant improvemeants in ferm of efficiency and conmsistency in the colony detection pro-
cess, Moreover, the develocpment of fie speciclized system for specimen sorfing would facilitate in
labor and time reduction while providing eror-free data.

This study focuses an the design and development of an automated colony enumeration
sysferm comprising culture plate handling and caolony detection by image processing. Figure |
shows the schematic diagrom of the system. The system alone will be copalble of processing a mini-
rmum 2000 specimean plates in a day basaed on a 24-hour eperafing schame while requiring very lithe
hurnan intervention, Morecyer, in this study, software such as MATLABR will bbe used in the first stoge
of image processing while a non-compiled software will be developed on a standard PC. In this
configurafion, it is possible o perferm the whaole procedure of shape analysis method for the identi-
fication of the spacimens. Sequentially, the development and application of the avtomated
swstern will schee the problems related to the applicotion of the monual sorfing method swech as diffi-
culties in handling specimen in laboratorizs at many universitizs.

Figure 1: Schematic diogram of the automated sorfing system
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UNIMAS-Faculty of Engineering Awarded Honour of
Invention, Gold, Silver and Bronze at i-ENVEX 2013

Faculty of Engineering made Universiti Malaysia Sarawak (UNIMAS) proud proving themselves
were competent enough when the teams from Mechanical and M anufacturing Engineering
Department, Faculty of Engineering, won 5 medals and aw ard of “Honor of Invention” from
“World Invention Intellectual Property Association” at the International Engineering Invention
and Innovation Exhibition (i-ENVEX 2013) held at UniM AP, Universiti Malaysia Perlis, recently. The
event was co-organized with Malaysian Ministry of High er Education (MoHE), ENVEX Young
Research Club (EYReC), Malaysian International Young |  nventors Olympiad (MIYIO) and
Yayasan Inovasi Malaysia. The event which was held fr om 16-19 April 2013 was an international
expo participated by more than 15 countries, including Ca nada, Korea, India, Romania and
RWKHUV 7KHUH ZDUH DOWRJHWKHRBPASH, 086SDKIVAKQ WRDMWLRHWKHP ZHUH
from Mechanical and Manufacturing Engineering Department a nd one from Electronics
Department. This team was led by the lecturer Dr Mohd Danial Ibrahim.Dr Danial was one
of the invited jury in the event. The criteria and se lection for the awards and medals was
tough where most universities have other institution  al laboratories and previous internaltional
recognitions. UNIMAS teams were distributed to classes of Agriculture, Environmental and

Renewble Energy; Biotechnology, Health & Chemicals; Man ufacturing Process, Machine &
Equipment. Cathy Ambrose who is supervised by Dr Dania | Ibrahim with co-researchers as
Dr Azham Zulkharnain, Mr Muhd Fadzli Ashariwere award  ed the “Honour of Invention” and gold
medal with the invention of a “Mobile Automated White Pe pper Retting Machine Integrated
with Crude Enzyme Solution”. The product was a collabora tion research with the Faculty of
Resource Science and Technology of UNIMAS, led by Dr Azham. Bong Sik Hsiang, a student

supervised by Ir Dr Mohd Shahril Osman won silver und  er the tittle of “Design and Development



of Pastry Shell Forming Machine for Small
Cottage Industry”. SitiNoor Haizum Semait, Tiang
Huong Hung and Curt Henning Bartholomew
won bronze in the event participated with their
research inventions entitled “Painless Needle
Quardruple tip Micro-needles”, “i-Peg : Smart
Clothes Air Drying Solution” and “Automated
Pepper Retting Machine”, respectively. At the
closing ceremony which was held at UniMAP
Kapitol Hall, the Royal Highness Tuanku Raja
Muda Perlis, D.Y.T.M Tuanku Syed Faizuddin
Putra ibni Syed Sirajuddin Jamalullai and Brig.
General Dato’ Prof. Dr Khamarudin Hussin, the
vice Chancellor of UniMAP, witnessed the award and medal presentations to the winners.
There were more than 400 participants from numerous inst itutions of higher learning from all
over the world took part in this exhibition. During t he same event, there were hundreds of high

school students and associations who participated in t he MIYIO cluster. The four day symposium
welcomed both public and private instituations to join to showcase creative and innovative
idea in inculcating engineering advancements and resear ch for the society.

Faculty of Engineering
Wins Silver medal at the
4™ Exposition on Islamic

Innovation 2013 (i-Inova’13)

Dr Resdiansyah Mansyur and Ron Aldrino Chan from

Faculty of Engineering earned Silver medal at the From left to right: Dr Resdiansyah Mansyur

4 Exposit.ion on Islgmic Innovation 2013 (i-Inova’13), and Ron Aldrino Chan atthe 4 Exposition
held at UnIVGI’SItI SaInS |S|am Ma|aySIa (USIM) fl’0m 25 th on Islamic Innovation 2013 (i_|nova’13)’

to 27™ October, 2013. The award was given to the showing their product at the University
young Faculty members for their invention called Sains Islam Malaysia.

Expert System for Sustainable Transport (E-SUTRA). ) o
countries. More than 150 participants

The Exposition on Islamic Innovation (i-lnova’13) (Universities from South East Asia such as
is an exhibiton and competition to introduce Malaysia, Indonesia, Brunai Darusalam,
innovative products from higher learning institutions etc) were present to contest for awards
and research institutes from Malaysia and other in this exposition.

Recent Research Facilities at the
Faculty of Engineering
Faculty of Engineering (FENG), UNIMAS has procured a n  umber of new laboratory

equipment for teaching and learning as well as research activities. Among some of the
sophisticated and state-of-the-art analytical equipment pu rchased in year 2012 and 2013
are the Atomic Absorption Spectroscopy Elemental Analysi s, Gas Chromatography Flame

lonization Detector (GC-FID), Surface Area Analyzer & Por e Size Analyzer, Distributed Control
System (DCS), Pressure Control Rig, Level and Flow Contro | Rig, Temperature Control Rig, pH
&RQWURO 5LJ OXIAH )XUQDFH :DWHU 3RODAFDWBSRQIJKWWHPLQBWE
Machine, Spectrophotometer, TOC Analyzer and Hydrothermal Pretreatment (Acid Hydrolysis)
Reactor. All these are located in the Analytical Labor atory and Unit Operation Laboratory,
Department of Chemical Engineering and Energy Sustainabil ity.

AAS is an analytical equipment mainly used for measuremen t of metal elements.
7KH RSHUDWLQJ SULQFLSOH LQYROYHVWWUKHR DXV K HDWARIHVRUWH® \
heated and atomized elements absorb unique wavelength light. The AAS unit available at
FENG is manufactured by Shimadzu, Japan, model AA-7000. Th is unit has two types of atomizer
ZKLFK DUH ADPH DQG JUDSKLWH IXUQDFHWH7BEWFRRAYDQ W B JW KDIWADYV
stability, quick analysis and measurement at ppm level w hile graphite furnace atomizer
gives measurement at sub ppb level. This AAS unitis e quipped with autosampler for ease of
application. There is also software included which allo ws controlling, monitoring, analysis and
post-analysis.

























































