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he increaacd ||-l|mng demand
duiting the seveinth Malavta Man
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of Industraliapoen toveards achieving the
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New Building Technology
The kev o iwchoolegy development in
building s conmiruted by the following
L‘l-. tars: stansdardisation, !'!r:hhji:'.ﬁml:l,
moddular coordination, and indusrial.
sation, Standardizacion i the com
F.II::I~|| 1y of bushling components, which
posses scandand principal dimensions by
the wie of modualar coordination. |i'|;;
technology transformanion will, thus,
enhance the we of industitilied |1-||-.||||r||!;|
wstermn 1o meet the demund (o
mauality houtes, The wic of |1|||||:||||!1
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w Ihe wie of unskilled ot seo-shilled
Labair b pasashle by the simplicite and
standardisation of the construction
rechnigue

s With the use of

!'|II!I1I||H .1-II|I||IL¢J:‘.'| e (FET ||

weandanlimnon of

|l!hlllrl.|:--r III'.;'-||11":IZ|.."- |I.r.' n

constiuction can further be enhanced,

1
will speed up the

noiworking

55N : 1511-497X Sept 1999 « Vohwne 1, T5sue 1

Building Systems
in Malaysia

between the consultant., architecs,
coniractomn end most imparrandly, the

chients

Industrialised Building System
The indusrmlived building system has
been introduced in Malavsia since the G015
by the use of precast concrete beam
Due to some critera
T|'|:l1 WCIE 0 ARiiE l:'|: Fnr Jm.';l| |,:l:|.|1'|,|r.|
fabues, the 1r.|||'.|q|.-r did nast ke off 25
planned.  However, since the imple
rmcniation of the Scventh Maloyaia Mlan
the use of seem building using boad
bearing precan el=ments through either
willl panels or hollmw blocls has been in
\'IH_'-I-\.'
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The increased influx of r'llr:':p;n
building systems have penistent problems
and thai caused various bocal instinons
to pudy snd JL".J::L||I i indigenois
budlding system for the Jocal construction
nidustry, This includes the ..I:'.l'l.'-r|11.'|'.|:
sty on precast conorete sandwich panels
and brtetlo L||i|: hollow blocks. Another
important aspect of the bullding svstem i

v he COndepr of e L li‘-rrl H‘.ill.'illll,: SYRIEm,

which allows bulding componenss tha
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HOUSE REFURBISHMENT - A new research
frontier in the Malaysian construction industry

% churhishment, in s many
Foarinis, ~||._|| a3 |||1|x|xlrl.u..ll=|zll..

B % renovanon and rehabilitanon
is potentially becoming an imporsan
secror i1 the Malavsiun construction
industry, There 15 a |.|r1;r stack of old
buildings in Malsysia thar are already
funcrionally obsalete, e, they are no
',u||!_'||_'| able 1o satisdy the FEE TR
I\l '|'||'J'!||'| I"lllli'\llill. ACOUSTIC |rl'||

thermal perfarmance, Many buildings

in the town areas have hecome
ditapidared. The buildings in the run
down areas generite sachal problems,
such a5 vandalism and graffic.
Atlivaorer (1996) conducred =
sty in Finland, which shows tha
Buildings become hancrionally obeolere
U vears alrer |r.'|||.F| bgile.  She also
foumd rthar change of fazhion or
technology miy make many buildings
phsolete onlv afrer 17 vears of wse.

In many developed  countries
:l.'|'|,||!|1::-|||||‘ T CEaan |"ll.||!-.'|i tio st |1.1-4'
the tatal ourput in the construction
indusery, I the Uniced Kingdom, lor
instance, housing refurbishment
contribuied 1o nearly thive-quarters of
the rotal Bowsing constructicn outpus
in 19498 (CCIS, 1998), Thas, i is e
tar assiemie that muny buildings builr in
the gaely 706 1 thos comntry will sonn
e o |;||' |:"..I|J:'|i.'\1lll'|.|.

skill  snd

Lnu;r.\.:n'-\.“l.r ien returhishment in this

U'nfartunately

countey are sill sparse, Weturbishment
has been relatively i;;nnr-.d with
the fogus of educarion, training and
research mainly directed to new
buildings. Quah (1956) however
argued chat refurbishment is |.';c||f|.|.||'.'
considersd

more complex and

incertaim,  Fatimaning, organising and

execuring the works demand rech-
matgues ditferent from those of new-buld
thar are more predictable and mare
capable of positive planning

The uncerrain variables in
refurbishment projecrs need 1o be
managed, The knowledge of managing
relurbishment projects I'|'.'|.||-| L] |"L'
improved,  These should provide the
rain impetus o conducr rescarch on
housing refarbishment m Malaysia,

The uncertain variables in
refurbishment projects need
to be managed. The
knowledge of managing
refurbishment projects needs
to be improved.

The rationale for improving

the management of housing
refurbishment projects

Bovd and weaver [1994) observed that
when the buildings to be refurbishied are
1|.»-.|||~:nl during the design stage, A
complete survey of struciural work i
difficult to underiake because of lnied
iceess 1o the bullding which resuls in
lick of complete drawings o guide the
designer and builder in peharbishien
work. |_:'|_||J1_'|,Eu_1|_!. .Ill.lllh'l,,'“;l'.l'llirh tram
the archirecrs makes it difficult for

conrractors to define the exact scope of

work in advance, As a resule, the
planning and control of refurhishmient
wisrks are difficulr,

L1992]

regardless of praject size, refurbishmens

Cuaak Found thay

tenders ||.||.! a |'||.-_'||||'I tid vanance than

new-hbatld tenders e higher
varabiliey i render bads refleces che
inadequacy of specifications and
unfamiliarity with the technieal
problems of returhishment work

During the conseruction stage,
refurbishment projecis fice further
camplexity and unceriminey. Wich maosi
refurbished buildings being cocuples
there is pressute to shorten rthe
constrierion oycle, which ntwm credts
a higher intensity of site activiry,
Fefurbishment also consises of small
work packages being carried ous
|-|!“|'|I'|.I|:I'|l||'i|'|.' .||'.|I 'II..|:'!|-|['||
throughout the building. Thiscan lead
to difficuley v allocating Tabous
FESOUFCCs [ achicve maximum
productiviey.

I'he complexing and uncermimey
of refurbishment projecis are often cired
as one of the main reasons for the
performance al the reburbishmen
progects being unsatisbcron: The BRE
{19M1 ) emforrmes ws ehat the i%n-i\h-llh -
refurbishment projects ane olten
iincherestimated and the Hnal aocount
I]r||ur||r|~. e '.I.I'|I|.|.l'|1|.ll"'i:r' ol
anginal estimates, Lsmadl (1997 fivinal
that more than 50% af refurbisbiment

projects pxeeeided the tender coa,

The areas of housing
refurbishment management

that need improvement

The Refurbishment Research Groug of
the Enstina ']}_-L'.||-.|Ju|:| SARA s lormed
il '|1|_;|}:-.',!_’|.,|1\" r|".I,'J.I|,|I n l:|||.'
management of refurbishment, ["has
grenip i bed by Profesor D | Torrance
farmerly the Head of the Bulding
Department, Faculey of the Built

Environmenz, University College



Thermal insulation of building materials

nesulating marerials have acquired The growing importance of encrgy conservation and the need 1o have reliable
Pt ecoamic impoitance siive the information about the lr“uhlllﬂﬁ properic al '.1LI||IJ|hF rateriali reguires detailed
cisergy coiabs of 19700 hecse sheir — specifications of the 1m0 methods. One of the euablivhed standards than sbdrenss this
wape in buildings mowile in laige eoempy technical fmue v BS S7a: Part % Secrion 3.2 1990, Detormaning thermul inilating
svings. particularly in reglons with cold  propertics, asiag caldrated hat-box method,
wintehi, atich e Noras amd Midvweu
of the USAL In muost of Canade, Mosthern Drinciple
Furope and Worthern Ava and sbmilarly It basis Foor che priethiodd i the mesaremein, ar equilibaiom, of the lear Dux iouglioilie
with the tropical climare countries. flike  newr clement and the coraponding temperamire differences scon 5. The apparnn n
Malaysis, the energy comcert is related o shown schematically in Figure, comisis ol two principal iten, o merering box and o cold
an 1o Dyovw v et i e salar bear gaim in b, bevween which the e dlement wusfly suenibhed in 2 suppon frame i placed
buildings which eventually has w be Hear supplied 1o the mevesing box passes throngh the e element e the cold b,
absaarbed by chie Dasibding s ais vonditioning which ie metintained at a comrant low wemperature, The hea s :!|||-u|,'|1|. the 1woa rlemem

e in derermined from the pocal power wippliod 1o the mete ring bog sall s ile kgl
- he semperatnne moderaed by the ter the vobd v occureing amund the perimener of the specimen from prioe calibration

absrt o the bullding, building eovelope, it - measiremenn wing specimens of known progrenics

prennly enhanced Iy aie gigs oo insilaning When chenmal equabibrina b schiesed, Le., wlien she semperaniee on cah slile of

mutcriali.  The most effective theemal  che test clement amd the heat flux through it sre enentially consann, then the final

sneilaten g manerlale are b fact materssdsihal  mcasuremen i taken

enibiaf ait, or wmeiimes gay of yere low e chermal yransmimanee, U0 K] is caloulared as ollmes

thermal ..|I|I.|ll.L|i'||I:!r_ wherr bzt |own ||:| U=l .M"I'rl - 'Il:_

convection  prevenicd by the etmgemen Where

Succenslul thermul insulating I is the hest fux through the merering arca W)

weatetiali n curreni wie mre cork. |'F|'|h|.1-|u1ll A ll:: el areg im'|

fzbee binard, mineral wiossd (made by Bblove- Ie, is the environmental temperature in the metering bea (00

img air or steam through molen gl T s the enviropmental wemiperature in the cold box (707)

imailien i |-. i II1|l:h|'|1 |'||4'|-| FUIImSCE |J.||.",.I ll1 IErs I'||.||ICII|I|III|1|!LI.'I'|'|E|"1T. . I Illll.' b thie ctene _'|| Vactnr un -!‘rup:n U A EISE AT

various wapanded  plasties such as of building in aeder s achieve energy eilicienc. Thie lower the Uvalie, (he more effecine
polisTyreme and varss plistcs. apphed as i the inolacion or bailding resscance w hes: flow and therefore the greaser 1he level af
feaam than subsegquendy ser hand, such os iralarion provided. While vhe Uivalue s an imporeane influense on the rate of hear [on
ngnd prodyniethane oam anil heat gain from 2 house or balding the thermal comor inide o howe ar building

T e T

-l

x’ Tend wlément supguet (rams

e
i Ml RNOTH
T

sl The aneogy Mun through test eberment, & s given by
Labwsimmny the follivening sguaimm -

-
< abifieram
-

0-70,0,
Tew

elenenl

~

- wiatry

P s tha ot nipplied to nebeniag boc (in Wi
K2 s ihe beal (hia do laborstony sesrounds (n W

& b pronkng lima 1o W)

Frguere : Calthrited bar-bax apparain

Lime loms i eigndicamn




HOUSE REFURBISHMENT -
A new research frontier in

Malaysia construction industry

London, and has specialism in
refutbishiment. He has conducrad and
SUpery l.\fil many il L:dir ] on
refurbishment in the UK,
Returbishment is 1 new research
AT i "r"l.il.l:.'nl:l. Seatistics on the acoual
value of refuthidhmens work in Malavaia
ix ot even avarkible. lnnillv. the group
is conducting a study on the demand
for refurbishment work in Kualy
Lumpur. A sample of the owners al
Fl‘IJh'l. amid plit.ilr hl:lj.!i“!,:h 1 hats
Lumpus will be sureeved. This smudy

will  ipvesrigaie  their  furure
lans, if anv. for their
I‘t:llnllr.t:m This survey will enahle the
group o

refurbeshment work.  1n addition, the

returbshmicns

IMACSS N I.'Iii'ﬁ.ll.'ll.'_- 6T

group will ali investigare to what exten
refurbishment could help saninly the
needs of housing, The impact of the
move of the eovernment adminisrative
iTices fram Kuala Lumpur o Pucr Jayva
on the demand lor refurhivhmenn work
will be incluided in this smudy, The zroup
believes that many of the old offices
could be converted inro flats and will
therefare need o be refurbished

The main inverest of the group
however, is w improve the knowledge
on ranaging relurbishinen work, The
T belicves thar l||r||;' aie nad miany
construction managen in Malayia
specialising m refurhishment. Research
on planning and conrral, health and
salery

procurement sytens and design proce

education and training,

of refurbishment work are joime aoeas
to he reearched

Righe s the group is involved
in reseasch on the bhealih and safery of
winrk,
refurbishment works involve partial

relurbishment Many

demoliton and stmppimg old building

HRC initiates a study on
wall panels in collaboration

with the Speedwall
Building System

" peedwall Building System Sdn Bhd, a5 part of iss Immediate R& D Procty
Tasks, is working with HRC to develop design criteria for the use of i
pancls a3 building components. The main objective of this seudy 1s w0
determine precisely the structunal behaviour of the speedwall pancls, their
component leaves and the connections between components, under design

axial and Literal loads. Tests shall be carried our till Bailure of the panels, so

thiar Failire mechanisms cin be wdentified.

The investigation will provide the necessary strucrural data to sugges
improvements'modifications in the exsting sysiem 1o build up 1o 5 sorey.
The project i3 intended to be complesed in less than six manths dime,

f.:i'l-.".-u.. Ehl‘ nul]nrln .'I‘I'I.lh!l.i'li imn
ceturbishiient works are L-J|||u.1=_-|.1 0
many dangers, such as falling ohjects,
fuimes and dusi. The ﬁ|1|.||r|.|_::. from this
tesearch will help construction indusizy
to reduce secudent raresand improve the
maorale of the construction warkers

invalved i refurbishment worde,

Conclusion

The |J!'h"|.' stoick obold |r||||n1|11}l|\. |,'|1.5|1:-?rc
in Fashion and rechnology will creare
dl.'rluild\. fiil ||-11;|1.1nE; 1.'11L111]s]1m{'|1r
work. Mkills and knowledge in
managing reburbishment, however, are
The Returbishmeny
Research Graup of the Tosiinu
Teknalopi MARA has aleeady raken

TNt v [ '.|!!.".Jrhr.iL! i this ares

still sparse.
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ACOTEC
The Uliimate wall system

Construction of walls will never be the
same with the industrialised ACOTEC wall
system,

The hollow-core !ighh-.-'&ighl concrete wall

as an allernative to conventional brick wall

has many advantages against bricks:

» Lower weight and cost

» Higher construction speed, material
quality, finishing quelity, thermal
insulation and 5tre-ngl+1

The company has been accredited with
15O 2002 cerfification which ensures
products quality.

PI CONCRETE PRODUICTS 500N A
IT37-K)

1A mmmiiher of ') Dievclopmcst Holdings Coamip)
P T Ralin 2000, Taman Sa Balidi

Randir Baru Serl Paalng

STO00 Ruals Ligeppar

e 03057907, O5T2ART Faa: D05 TR

References of completed projects include
reputable 5-star hotels, commercial
buildings, opartments, houses,
clubhouses, factories and highways.

The CSR
Autoclaved Lightweight Concrete (ALC)
Building system

CSR ALC Blocks and Pancls can be used for all aspects of building construction,
including walls, Aoces and ofs in both load bearing and non-load bearing
,|.p|1liu|mm. CS5E ALC products are only ope fith the weght of normal concrere,
but have |0 times the thermal perfarmance due ro the cellulir sucnure of ALC
As certified by the Jabatan Bomba, the CSRALC products have 2 &-hour fire rating

Thie fact thai the hlocks cin be cur and warked like timber, along waih iheir
lightweight and dimensional accuracy, resuls in reduced constrction times and
economics compared (o traditionz] building materials.

[he design future of the CSR ALC building spiem facilitates to wse the
system in all types of buildings including homes, townhouses, condominiums,
eommercial buildings or industrial complexe.
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Short course on distress investigations and
rehabilitation of buildings
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Specialist conference on
Industrialised Building
Systems and Structural
Engineering

I nuder the aegdis of 1he Warld Ergingering Congress Beld am 19 = 27 July, 1999 5
Sheniion ‘\I||:l|||F Flarel und Towers, Kuuls Lurpuin, o Specialse Conference on
Industraalised l'llll||i'-llg,: Systerna and Seewcoural |:'.|||:;.|u'rr|||!_'| wak e, which

arcracied a il ol 37 techiicil papers from bath within and ouwside the conmre Several
countries ke _|.I|l.| 1, LISAL Bindia and Sel Lanka we s |,_-|||u,—q-||,||_-d
Ins thie pweor sessons devored ro Indusrialied |.!-ui.|n|u|.!! Swatema, delegates were exposed
= riapies ranging from modulis co-sdiition, consirecon management, amd panc] swsems
flie mesiseance, Inothe sexsion on Materal ||-H||:'-'-.II=II:I|C'\. simulation model for concrere
detertoratian wosder chlonde atrock was |.'|I.'L'||1n.|i Do) s fuipers oo |'.|g|'| perlormatice
comerere. In rhe sessioig o Siicvaral F nEImcening ih prapeTs convered almsst ol cusrent
irmteresty il i finiee eleiment modelling. wind enpgineering sidies arel e EE TS
of beidge stmictures. The highlighr of each sesson was the lively discussion Follewing ech

PrEsENEATIRN .

In parsuance o the theme of the '--.ul'||.:|!l:-w- Global Lll.'|.|.'u|_'.:-|. and issues for the
fent millenmiom, o mvioed and own theme leenures weee defvered by eminent EXpEER
Ihese highly informative lectores dres a lor of discussion and recenved high apprecieion

[rv-all, the speciabise conference was  lively affais whise ond memonies will linger

anel be cherhed for bong dme e come,

Prof, Dy Tv, M, Trilcha
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Spectalur conlenence on Induserizlisad Ba [ding Sverens aned Serucrisral Enpnnessing
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Thermal insulation of building materials

alsir affecesd by the “Thermal Respons’ of
the building material iwed,
Mowadays, these thermal properties

resbiaince rating, R (Re1/L0 of biililing
imaterialy bor local induseries. The service
l.'r|]| I'Ii: r:s.u.]: un‘q:i.lErh: w|||;':'| few l;l;‘_l.l;in“
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Research
Contract
with ICP

Induwstal Unncrete Produces (101 1 one
af the majiv '\.||-r'|1ii.,'|-. nf concrete }l||u.|. Ls
in the Malaveian consraenion indusers, 100
is currently developiog bigh perlommno
TR TR S |'|h.hll||r" AO LK 1 COED dWEveas
rarkets. [n parsuance oo chivabjecove, [CP
has recently envered bneo g research coniract
wigh the HIRC 1o imvestgace the short teten
and bong wermn charagrerisnes of the proposed
marerials and fijal prodduct, O special
iiciest, the durabilicy of the lnished
marerials would be studied, The sy
would enable the [CF o determine the
cartiost age at which the producis can he

commencially wrilised

HRC SERVICES

HREC affers o work irﬂimhzhr with
developers, governmint opencies
and consullancy firms to help in:

E;«!f;wekﬂmmhd medel
ilding systams for qualiy
housing at affordoble prices;
thermal comfort and indoar
erwironment friendly designs

Theorstical invesfigations for
ousessmen! of strength ond
integrity of imported

of building materish are very weful in the
design ef building envelope.  The new
Hesign critesta called the Overall Thermal
[ranafer Vidue (OT1YY, where (s dervation
ia associnned with thermal cransmittunce, 1
of sparpee wall, hai been adopred 1o achieve
energy cfficiency in ale conditioned
|1I.Ii|r|]il'|g'|. The aim is oo achievea duhiun of
building eavelope that can cut down
external heat gain and hence reduce the
conling load of the air conditioning system
In our effort to promore the use of
encipy cfficient building marerials, SIRIM
Testing Services Department is developing
schemes 1o provide resoing for thermal

equipment is ready in early 2000, e i
annicipated that the scheme will ereae high
demands especially for product such as
windows, dooes, skyligles and glazing. This
would definicely assist local building
materials industries 1o achieve higher
standands, eontribiie w0 conservation of
energy and help manufacorer to be berter
placed 1o compete in the global marker.

Mobd Faued lymal
Mamages, Construcrion & H-uiILlir:F

Matenals Testing Section
SIRIM Berhad

building systems

Experimenital validation of
new innovative building
systams /companents for
strength and inlegrity,
durability stucias

Fire sofety studies

Development of allernative
building materials

Construciability and labour
W\'lﬂg
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SECHISTLIIRT ) ST C, TECHNOLOGY (M) SDN. BHD.
[PMT)isa octinology i - s

tablished in 1881. PMT is a wholly-owned Lot A S 510 Wi Pociaanans 41300 S Kambarga!
Burmiputera firm and is based in Seri Kembangan, PM S DL M. W mi::ﬂ'mm ;.,.M],!“,-:-rf!
sﬂ = AL

At ils Initial stage., PMT's focus is in the
Environmental Consultancy secior such as En-
vironmental Impact Assessment (EIA) Studies,
Wastewaler Treatment Systems (Domesfic and
Indusinal), Environmental Monitoning Works and
other emvironmental related studies. PMT is a reg-
istered Consulting Firm with the Depariment of
Environment (DOE) Malaysia

Ag tho company progresses, PMT has cre-
ated ancther division o improve and cater the
growing needs of its sefvice to clienls. Therelorns,
the Wastewater 4 Construction Division was
crealed; which concentrates on the design and
construchion of wasiewater treatment plants, civil “Putting Experts af Your Service"
engineanng waorks, building works and mechani-

cal works PMT is cummently registered wath the
Consiruction Industry Development Board (CIDB) under Class IV, PMT is also registered with Pusat Khidmat

Koniraktor (PEK], with Bx license and Bumiputera Status. In addilion, PMT is a licensed Sewage Treatment Piant
Contractor (Class D) with the Jabatan Perkhidmatan Pembeiungan (JPP)

A new division was created in 1998, which i the Laboratory Specialist Division. This division focuses on the
design, construction and supply of |aboratory facilities for various institulions ke the universities. hospitals, schools,
laborateries and research institutions, PMT is registered with the Ministry of Finance for the purpose PMT now has
three major divisions for its business activities

{1} Wastewater & Construction Division
® Sswage Trealment Plant Works
® [ndustrinl Wastewsler Treatment Plant Works

® Trealmant Plant Refurbishman!, Manfanance
and Upgrading Works Swwage Timatmensd Pawy
e Cwvil and Structiursl Engineanng Works FORMULA 1 Race Track, Sopang
& Machanical Engnearing Works
(1) Environmental Consultancy Divislon

® Environmental impect Assessmeni (E14)

® Environmantal Studes EMP Auditing efc

& Environmental and Post-EIA Mondomsg

(i) Laboratory Specialist Division

® Design, Construction and Supply of Laborplory Facilites

PMT s vast expenience in the combination of consultancy and construction works ensures our clients high
quality service via appropnate technology and most economical design without compromising quality of work

PMT also understands the impaortance of Research and Development as a company |ike PMT must always be
ot the forefront of the technology. Therelore, PMT has linked itsell with the Waste Technology Centre, Universili
Putra Malaysia. PMT is proud to be the marketing and developmen agent for the palenied wasiewaler irealimani
packaged plants (aerobic & anaerobic types), named Blofil. The Mags in Malaysia treatment system is invented by
Assoc Praf Dr. Azni ldris, who is also the Technical Director for PMT

In addition to the Biofil system, PMT has also developed its range of PMT-EA treatment plant package for
domestic wastewater PMT also carries a wade range of other specialized products for various types of wastewater
and functions

PMT is backed by prolessionals and highly trained experts. Time and lime again, PMT has proven that it has
sorved its clients with cane. diligence and uwtmost professionalism. [Th

& Maniorm] Works
Jambain 5g Decing
L Parne

Labormiory Waafevtnr Troabmmnt
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