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Socio-Economic Aspects of IBS

Mohd Fakei Zaky bin Jafar

Dept. of Architecture, Faculty of Design & Architecture, UPM

Introduction

Ihe fibea of conndinating dimensions and
modularsation of Imildjng COMpOnCnT
should bring some good news for the
constricnion indusny: Reducing waste and
miscommunications would he the
immediaie bencfite, However, there are
ceriain e which need 1w be sddiessed
when MC and indusrialised building
epstems ore to be implemented as a
national agenda. The impact of this
approdch on constructlon has a socio-
sconomic bearing which needs 1o be
exdminel.

To Mass Produce or Not to
Mass Produce.

The need 10 mass produce houses & nos
new, The industrial revoluton provided
mankind with the capability v produce
poods in linge numbers and ar o much
shorter tume than ever before, Duning the
first era of Industrial Revolution, the
socinlogical impact of urbanisation gave
rise to the need for mass housing o
sccommodate the workiome in new
induitiice. Following the Socond Wacld
War, Europe and the LIS were looking for
a quick means 10 provids housing for the
population whose homes were destroyed,

To achieve the benefit of economies ol |
o s produced, bus ar the same time affer
! variety in the final design of the whole
+ unit, Thit solution helps to a certain
" degree, However, the pressure to tap the

seale ol mass production, two impoartant
concepts, Le standardbeation and mas
manufaciuring of building components
needed pariicular aziention.

Provblermin [arer eroued from this approach
1o hosusing, Peter Rowe sums up this
prablem in his book Aedermicy and
Honning

“owhen dt came 10 the making of
homsing. certain simplifying asumpiions
tha [ormetly appeared necessary for high
volume housing production were called
NS GUESION. ..., devebapment by rote of
icchnically efficiens thaugh architecturlly
reduced, no matrer at whar volune, wai
becoming clealy unacceprable. . . people.
it appeared, needad musre than simply 3
piace ro live. They needed 2 home, an

envitonment they could call their own

* and associgre proudly with a brouder

eiltural enterprise. Too nartow an
extrapolation of modern housing, slong
with many other forms of contemporary
building, had resulred in
venlctermination, mifit and 2 oo of

, mcaning.” (p J72N

| The answer 1o this malady has been
+ offered in the concept of an open system.

In this concept. smaller companents are

economies of sale of manufacturing
planis means a large degree of

- standardisavion is unavoidable. Tt i

therefore neceisary 1o enwure the
maximum possibility of vanicty in the

" final design, s i will respond better to
o different user needs, The bakance between
" the need 10 mass prodice and the need
oo provide the sense of meaning in

" housing had o be achieved,

~ Socio-economic Impact.

- Modular co-ordination in the curren:
" lorm might require certain materials fo
o b producal in new sizes. while swme may
" need 2 high degres of accurace. As such,

new manuficturing equipment may have
riv be acquired. This invalves a significant
amount of capital te-investment. his
could pose & problem to small
s facrers,

The uplront capital requirement o

manufacture  large  prefabricated
companents in some THS will abo profsakly
feave the small manufacturers
incapacitated. p

These scenarios might lead o monopaly
of 0 small group of large manoticmrees in

* the matker. To presempt monopolisation

of verain builiing produces, the saem
adoprod must take into account the e
of accemibility for manufacturens with a
smaller capital et up, Thewe can be re-
salved by the providon of financial services

which are more capital tricndly,

Alternative Open System

An alternative approach to modular
coordinution would be the one, whicl
carrics the benefit of reducing waste and
miscommunication while st the sime fime
is socially and economically Friendly w
manufacturens and buvens. In the 19705
an architect by the name Walter Segal was

et ow pape ¥



enncertied with the inetficiency of the then
prevailing construction system, which
resulted in much waste in terms of

inaterlal, energy, finance and efficlency.

He resoried to designing houses using

modulur grid dictated by marenial uneu

sizes an found in the marker. He teeared
building materials such a brick, tmber,

phass, and panel as basic building blocks

in conssroction, As such, there was no need
for the manufacturer of materials 1w resize -
the casts in their production machines,
This is truly an open sysem, where the -
reliince on upatream indusiry product

dises wway with the need fior a sophisticared
dleorw natream, eneErgy-chnsmming indusery.

T

e pepe !
LY
e maodiile that has been developed has

the following characteristics -

*  Indusrrially friendly i.c. able to cater
tor manufucturing, transportation
and assembly requiremens,

*  Small enough in teems of size in order
1o provide the necessary flexibiliny in
desipn,

* Large enough ta
for various components,

*  Internmationally sccepted to ensure
thar it can be mass produced o carer
for a global markee,

*  Ergonomic je. shle to (mprove
peaple efficiency by providing
adequare space for human living and

6 working conditions

Why Modular Coordination?
The principal objective of implementing

modular coordination is o improve

productivity in the building industry
through industrialisation, Modular
coordination can  facilicare  the
schlevement of industriallsation through

*  Vroviding a guide o building
companent sizing: this can reduce as
much 45 possible the need o furthes
trim and shape the matcrigly 10 fi
together in conatruction; chus,
reducing wastage of labour and
materiuls,

*  Masi preduction of building |

components at facrories: this,
ensuring good and consistent

promeis -
simplification of the number of sires

- Conclusion

. Adoprion of MC and 1BS is certainly the
way forwasd for developing natons who
meed Fast and efficient comatruction
* systemns. However, in onder o iron onany

. possibiliry ol social and economic picfalls,

the concept shauld be:

i dleshzn 1o ult various needs, as well
ar interchangeability berween
different building prodiscis.

3. Economically friendly, so as 10 ensure
‘demacracy’ in the production of
canstruction  materials  and
components, lroning out dhese small
porential ‘glirches’ would lead 1o a

mare economically and socially
friendly construceion industry, in
keeping with the global awarenes of
sustainable concept in developmen.
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workmanship and qualiny,

= Permiting stunderdisation: this
encourages the uie of standardised
building components for the
construction of different types of
busildingss it simplifies sive operation
by rationalising, serring our,
positioning and assembling of
building components ar the site.

*  Ensuring dimensional coordinition
between installation {equipment,
starge units, other fired furmrre,
etc) o well a5 with the rest of the
building,

*  Encoursging “open iystems | the
interchangeability of components,
whatever their material, form or
method of manulaciure,

*  Establishing a basis for the compu-
terisation of the building fndwsiry

How Can Modular Coordination

~ Improve Productiviey?

¢ The prineipal component in modular
. coordination is the standsrdisation of the
- building components and struciuns, This

Is important as sndardisation lacilimtes

the atcinment of the three ohiectives of
¢ Modular Coordination can Gcilite the

. achievernent of greater productivity in the

all induserial developraent -

I. Mass production of selected
components by specialist firms chus
achieving economies of scale.

Sale of the componenis on the open

and pesiihly internarional marker, a5

they are of standard dimensons,

& Concentration of ather specialis

firms o dhie assernbly of componenis
e a final consumer product.

Srundardisation not only leads o
Aexibilivy in the manufacruring and

© assembly processes bur also promises

savings i time, cnergy, material and
therefore cosr to the designess and che
builders,

Through standardicaion, an increasing
number of building componenes may be
prefabricaied. The key consideration here
is to achieve a suitable degree of aceuracy
in the CONMPOTIENTS 50 thas 'rhr:.-' my fie
together and slide into pasition withour
Further modification. Mrefubrication also
makes it possible for the manuficourers

o produce in guaniivies s meuired by
. demand. This will ensure o higher and

" guaranteed mrnover o thelr producis

enabling them w make long eerm plans
and thus, lowerlng the cost of the
components,  Consequently, this s in
tandem with che Governments policy 1o

= ihevelop and promote the auromation and

imcdustrialisation af the construction
indusey,

Conclusion

building indusiry by virmue of its abilise
ra discipline the dimensional and spatil
coordination ol building und i

- components, thus allowing for o more

flexible open industrial system 1o ke

shape.
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Use of Putra Block™ in the

Construction of a Modular House

Ir. Dr. Mohd Salch Jaafar
Head, Department of Civil Engineering, Faculty of Engineering, UM
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Th; Canstruction Industry and ~ they conform 1o the Modulsr Design Rules soquiring the
Llewy |.;.|;:||||"r|-I '."'l:.'l'ld i ” A angd FI TEs T e ||||'.||-,- ||;|+.|_ L .|| verssionn ol 38 o7 300mm, and the vertical ¢ :-!IfFIl.II.'.[.\I
lahatan Perumahan M epara | [ planes to be 1M ar 100mm,

Wlalawaia are determined to ensune the wse

:|.|._l|.||r coordinacion in the bulding To demonseraie the verattility of the Purra Block in catering to the demands al

vnedustry,. A Parliamentary act on the ‘Dhpen IBS, 3 wmple howse hai been ¢ istracted 3t the UPM campu

sdoprion of Modular Diesign Rules fos
buildings s being proposed 1o mandate
the use of induserialised components and
construction in the industiy, The
Muodular Svstem is expected to also
encourage the industrial production of
building componens where the Upen
Concept for Bunlding Lonstracnon can
e implemented, sa that building
companents  produced by any
manufacturer could be used in any

I|||I |.||-_- |||| JeCE %1 |" o 8 I:'I

T i bl Comer block
architectural specificarions. Thius the Linge () Sretcher block Ll "

al capital invesiment asally e

111 ITl_i' siriadisainen Eet chgraianed

woveral proects, when the aschiveets adamr

Figure | ¢ Puira Block™ develaped
by the Housing Hescanch Centre
LA

Modular Diesipn Rules in their buslding
desipn.

Realising the imponance and advanages

if the e of the Modular Svvem in

construction industry, the Hounng ¢} Half block

Research Center (HRC) of Universini

Putra Malaviia has adopted modula:

coordination as a key clement in

develaping its "Open” Industrialised |: -y

Building Systems (IBS). Regarde

- L

of s imparmnt achievemenis, the P
had developed :;;J}u:-.':lln!. sriter thar e —_ . = .1‘

1 i o
uses interlocking load-bearing hollow | — —S— 1

hlacks called thie Putes Block™ T » T it )
Figuiee 2 ¢ arr of | | . e} | \
: i il Bb=i)

| — P x.
This svstern employs three dillereni tvpes the plan tor the L || : -
il | < B =l
of blocks, « | edd the 5 :'.-..__..r'l Hls 1_; the sannple house | ,-F_:l"; = R Il I .t
Corner Block and the Half Block (Figure | | |® I e
1}, The Sereschier and dhe Corner Blocks == | =
have overall dimensions of 300x 200 1 | | frem .1 h
- i T { " J L B |
% 1 50mm, while the Half Block has averall l | H—t- '.|.._ i I
dimensions of 150:200x 190mm. These =11 . [l .l I!_' | 'u%"l @ |
cimensions have been selected s they are 1°F | 1 O
; . ettt L L L
expectad o be most modubar friendly as | | R ] = o B B
[} | pp o 1 ok ponm o I 4 e
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from pae 4

The Halt Block with a letigth of 150mm
can be conveniently pur in the rechnical
wones of 150mm i3 shown in Figure 2.,
This allows ather spaces in the house m

have modular dimensions. thus facilimaning
the ine of otha modulady coordinaied

building components such = windows, *

doors and built<an cabincts, Tt may also
be seen thar if the eypical room heighrs of
2800mm or 3000mm are adopred, there
is not & single block that needs 10 be
broien o it into the spaces required.
hut there is no w.m;.q'.-nrll marerals, and
indeed. osct pumber of blocks resquiesd
for a specific house could be cxrimared
fram the archiectural drawing,

urea Block™ has mno ulﬂ:r' bseen Found
B e modular Iri:rl.ii'l}', bt alio suimble
«f adaption in the ‘Open’ building system
of consmruction. In the wunple house, i
muay be sern thar HRC enly produces the
bk, but other componenti in the house
constmucton are readily obtainable from
the marker. The Putra Block consrucion
has other features thar help reduce
construction time and labowr. The blocks
are self-aligned and adopr mormarless

canstmuerien. The system also requines
minimal in-situ concreting and no |

formwork. When on it concreting s
required c.g. ro cast lintels and tie beams,
the blocks are uwied ax permancot
formwerk, thus avolding the nesd for the
timber formwerk, Fagures 3-8 shiw some
of the importane steps in the construction
of the sample house uslng the Putra
ok ™

.-‘ll'liﬂd I'Prl"lfl'dl:i;_‘rillfﬂ [

I'he Housing Rescarch
Centre (HRC) of
Universiti Putra Malaysia
wishes to thank the
Ministry of Housing For
the rescarch grant
provided to develop this
systeen. The author wishes
to thank all members of
HRC who have provided
assistance for the
construction of the sample

hﬂllirt.'.

Figure 4. Mormasless
constraction and scli- >
aligned feamures of the

Purra Block ™

Figure 5. Walls

with wandow

Figure 6.
Construction up to 4
the roof level

Fgure 7. Sample use
aof minimal on-site
COnCrering

Figure 8.
Compileted sample -
hose



HRC NEWS

13 January 2001
Jamuan Hari Raya
Alumni Kejuruteraan Awam (Putrawam)

Organisad by HRC ar Bilik Seminar, Kompleks

Kejurureraan Awam, UPM,
the Dean. All Civil Engineering staff were invited and abour
150 alumni members/associate members turned up for the

fancrion.

0-11 March 2001
HRC 2001 Retreat/Annual General Meeting

All members including family members were invited 1o rhis
annual event. This year’s main event was the presentation of
HRC Annual Report for vear’s 2000, Also discussed was the
Business Plan for year 2001 with the main agenda being

commercialisation of Purrg Block.

the funcrion was officianed by

15 February 2001
Handing-over Ceremony

The sample house of the The Putrs Block Research Team was
finally completed. The keys o the house were officially hand.
aver o the HRC fmanagement, null‘.mp_ another accomplish-
ment by the Putra Block research team, This small handing
over ceremony included breakfast with Pn. Dang Anom of th
Ministry of Housing

Forthcoming Events

30 Oct. - 1 Now. 2001
3-Day Specialist Course on Bridge

Filhhllt{llﬁlﬂf-”][' EUILIFYC
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Owerview of the structun] behaviour of different
bridge types
The critical stress-resultants for structural

cracking

The Latest non-destruictive technigues lor possible

AT

A computer algorithm o assess bridge condition
Proven methods of repairs and strengthening
Discussion of two recent case studies of bridpe
asscssment and rehabiliation in Malaysia

17 Seprember 2001
One day National Seminar on Industrialived Building
Elwlcm (in conjunction with CIDBS Construction Week

Objectives:
O  To discuss the latest developments in the building
industry

O  To provide a platform for collaboration and
networking amongst Industry, Rescarchen and
the Government
O To enhance the features of IBS -:hmugh Mmluhr
Coordination
To initiate Open llml:lmg,‘.l.mp’imur'lmmir ﬂ: "
To inroduce the concepriof Muum.ﬂmn"

Roboricy in Construction

ﬁf—-iﬁ
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ENGINEERING INNOVATION AND SUSTAINABILITY: GLOBAL CHALLENGES AND ISSUES
220d - 25th July 2002, Kuching, Sarawak, MALAYSIA

CALL FOR PAPERS CALL FOR PAPERS CALL FOR PAPERS

W o 9 - @

Theme and Objective: The World
I.::1E,|11-|;'|:;'||:|.1,-L L SONEIces Wai url“lnln:n
mropoied after the Institution of
~ngineers Malaywia (IEM) study on the
formation of engineers in Malayaia in
1999, The present Congress is the secand
Congress, The fimt Congres was held In
199 vl was attended by more than 500
participants from all over the world with
mare then 400 technieal |l.'|:|'lmpl‘m1‘llﬂl.
The theme ol this congress
WECAMNZ in * Englweering Tnovrion
asiel Sussainabality: Clodal Chatlenges and
fomes’. WEC2Z00Z 14 po prowide an avenue
Iog deliberations on key iaues on new and
innovative arcas of enginecring lor
echnological progeess. Equally important
i the iwue of susminabiling which can b
defined as a process of change in which
the orentatlon of echiology amd the
allocation of resources which iy needed o
meet the present noeds and aspiration of
ankind, WEC20M02 i alio meamt o
jprovide a forum for discussion on
appropriate and innovative technology fir
development, particulitly for the
dwrh:pihﬁ COAIITIES, rI'|n:l|r'||z, the need
v help eraclicate poverty, and bridging the
technological gap bevween the developed
and developing world, This congress shall
thercfon provide a good oppartaniny for
a gathering and sharing of expericnces
amongst an internations] community of

o

* engingens aml other professionaly in relaed
fields, seademics, reieanchers, shentists as
well an policy makers interested in

. addressing isuce related 10 the vheme of

the congress, The congress i organied

. i||.||;|ri3}'|1. (8] rechnical sesssons and papers

are invieed under the I'u“:rwingl
diseiplines:

Engineering

Chemical and Environmenial Engi-
neering

Civil and Structural Engineering
Information Communication Tech-
nology

Electrical and Hecaronic Engincer-
ing

Engineering Education, Training
and Policy

Manufacturing Engineering, Auto-
mation and Robotics
Mechanical and Aerospace Engincer-
ing

O oo O

a Q

Invited Speakers: Renowned intermational
experts will be invited o deliver keynote
and special lecrures refated to the theme
of the congress, They include Prok. |, Allen
{Manchester), Prof.
(Chford), Prof, M. Gregory (Cambridge),
Prof. 5, Pallegrine (Cambrdge), Prof,
M. H.Rashid (Floada), Prol, A, Karaali

Puira Block™" which is the rewlt of 3 RM1.38 million
research and development programme on Interlocking
Loadbearing Hallow Block Building System at duHmi‘iﬂs
Research Centre (HRC) in Universini Purra Malaysia,
sponsored by the Malaysian Housing and Local
Government Ministry, has won the Gold Medal Award ar
the 29th International Exhibition of Invention — New
Techniques and Producs on 4-8th April 2001 in Geneva,

1. Connor. |
. @engupm,edi.my

{lstanbul), Prof. C.Christopoulos
{Nottingham) and Prof. J,N.Reddy
{Texas A&M L

Key dates
3  Dateline  (Extended! for
submiteing abstract  (abaut 300

words) 30 June 2001

.0  Motification of provisional
0 Biological, Agricultural and Food -

acceprance
A0 Augusr 2001
A Daeline for submitting camera-
MmABUECTI L

29 Diecember 2001

Exhibition: There will be 8 concument
exhilsition at the confesence venue. For

* more detaile please linse with Ir. Pever

Clhong Chiung Ping ar Teli 082 - 428506

© Email; lemsh @ pojaring.my

For General Information and Enquiries:

Please congace:
Secretary of the Orpganising Commiltice

* (ASProf, D Bujang Bin Kim Huat)

clo Faculty of Engineering, Univenstil
Turra Malaysia, 43400 UPM Serdang,

. Selangor. MALAYSIA.

Tel: 03 = B94B6101 ext. 200072017 Fax:
03 - BU4835939 Email: bujang

Homepage:_higp://eng upm.edu.my/
wec 002/

Geneva Gold Medal for HRCs PmraBlocI:

Editor

Switzerland, The project group which is led h,-.'l‘mf-ﬁlml;
Abdullsh Abang Ali, Director of HRC was
by-two key group members namely Associate Prof. Ir. D Maohd
Razali Abdul Kadir and 1r. D:thdﬁ:lhhl—tj]ahdmdu
exhibition and competition. Heartiest congratulations w all the
HRC: members involved in the Project.

1

in Geneva




+  TESTING SERVICES FOR
5 5 CONSTRUCTION AND
% &  BUILDING MATERIALS

Metallic Products Concrete Products
it. Reinforcing bars . Aggregale
b, Steel fabrics b Coment testing
o Steel wdre, wire rofres o Fresh concrete puxing and testing
o. Steel pippes and fTtiings d. Hardener concreie testing
e. Ductile and cast dron pipes - Strength and density
ﬂ'nim: - Drying shrinkage
S Conveyor chain & Fresh groul mixing and testing
£ Manbole cover and frame [ Mortar mixing and testing
b. Ceiling susprension system & Concrete product testing
L Access raised floor system - Masanry block/Brick-clay brick
J. Road studs and etc - Paving block
k. Bolts and nuts - Concrete pole, pipe, pile,
I Concrete panel
i Scaffolding

J. Tile adbesive

Plastic Products Ceramic Products

it. Water tank - PE & FRP i, Wall and fToor tiles - Glazed
b. Pipes and fittings - PE, UPVC, PR, ABS and Unglazed
e Electrical conduits b. Samitarvicares
. Fiushing cistern . Roofing
e, Composite materials . Safety glass temiprered and lamifnated
S Table rap, sanftaryivares, laminates
amnd etc

Construction and Building Materials Testing Section
Testing Services Department
SIRIM Berhad

1, Persiaran Date’ Menteri

P.O, Box 7035, Section 2
40911 Shah Alam

MALAYSIA
Tel: 03-556 7450
356 7460
E-mail: mohd.fauzi_ismail@sirim.my

SIRIM... Friend and Partner of Industries






