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A bstract

Buiding Infomation Modeling€ ( BM) has gained rapid accepance in he building industry in recentyears in
Hong Kong bot the goverment and e ndusty Practitioners realjze this frreversile trend of changing gradualy
fran traditiona]p D representation of puilding Product and fragnented contriputions fran he stakeholders © 3D
productmode] and stream|ined lifecyclemanaganent n he near future This research Presents an overview on the
mp mentation ofBM its current state of Practce m Hong Kong While the Prinary pention is 10 ptroduce the
B M. related works and Pre]in mary beneﬁt; the authors aljso nend 10 dengfy the ohstacles and chalkenges faced
by industty Practitpners of such mpPlenentaton n Hong Kong fran socia] and technopgial contexts A case study
1S used 10 jllustrate the benefits of BM imP kmentation hY a pige contracor aswel] as he technical |injatons and
difficulties steering oward the« fea] scenari envisaBed bY usin€ BM tchnologies
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Introduction

Building Infomation Modeling€ ( BM) is the Process of generatng and managing a puilding nfomatonmaode]
through the use of three dinenspna] nellBent design nfomation ( AGC America 2010), mPlanentation of
BM among huid ng industy Practitionersw ij] undoubedly he P 0 inprove canmunication and collahoration during
the different stages of the building 1i{eCYC1:e {fran planning desigl,q constructiop © the oPeratpns and mainte
nance In an idea] scenarip a project can pe started and canpleted with a]] the mfomatpn added © is Buiding
Infomaton Made[w ihout Producing any prinedp D drav ng€s sartwith a3 mode] of the buid hg  all the mfor
maton at later stages such as desgn change§ con struction records canm issioning operatpns hiSOI}’ can a]] hbe
added © the samemaode] 10 have an mte€raed single version of truy on the projth

Although the particPants i the buid n8 industy ofHong Kong realize the pPoentia] benefits 10 be brought by
the apPlication of BNV the overa]] Jeve] of mPlementation is rjatively pw Archiects are ear]y adopters of BM as
they see fe opvious advantages of visualized 3D design and easjer canmunicaton of heir designw ith c]iem;s BM
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1s now very popular anong kige archijtecture fims (Consultnts Pecializng in BM services are aso a popular pus
iness in the Jocalmarket (ther han the archjtects and BM consuan{s Ppre]ininary and sane Jin ited inPlenenta
tions of BM have been chsewved in govemrment oanjzations (€ & Hong Kong Housing Authority and Housmng
Deparmenty structura] engmneer oonsuhan';s and contractors (vera]l hoh the govemment and industy Practitpn
ers are fee|ing the Pressure hrought by te evolvig BM techno]og}’ it 18 believed that earlier adopters wil] €ain
canpetitive ed8€e in themarket

The Hong Kong nstitute of A rchitectst HKIA) has been pramoting the use of BM anong its mempers in Hong
Kog I earlierpgog Hong Kong Institwe of Builling Infomation Modeli (HK BVI) was pmally established 10
pramote the adoPtpn of BM in Hong Kong HKIBM brigs t€ether a]]| BM- refated parties for concerted efprts in BM
research training pmotiop and regujation As a recognjzd leadng proovider of BM 00k and 331ution,s Autodesk
has been organizing the amual BM conference sice 2005 Auvdesk a]o established « The Auvdesk Hong Kong BM
Award; a Year]y eventsinceyyy; © ce lebrate huildhg ndusty profssionals and educators n Hong Kong who are he p-
ing 1 drive the transpmation of fe puilding and construction mdustty through innovation with BM  technopgy ( Aw
todesk 2010) BM courses have peen offered at the major wnvessities pr degree and non Jegree programs

In contrast t0 the popu arity of BM in architecture services linited applicatpns have heen repored m stuc
tura] desi€ners and contractors themamn players jn design and construction stages A ccordng to our interviews with
loca] stucum] engineers and building contractors themostappealing faure of BM is stil] visua]zation Stucur
a]Engmneers find thatBM s effective in visuaizn8 MEP works and iden tify ng conflcts n their Physica] loca tions
and sizes however traditonalp D drawings are sti]l being used as their output 1©© heir clients based on Jega] re
quiran ents and Practica] needs BM has been inplemented on a few projec;s fully or partialLY i par]le[withp D
drafting For the contractors  the Prinary driver pr BM impPlementation s t0 showcase thejr construction technola
gies {for hidd hg or dbtinizmg the ir sequence and workm ethods in canplex stiu ctures fran the owners’ sidg either
the govemrment Or Private bus'nes’s showcasing feir yet to hu ijt Projects and canmunijcating with Poentia] stake
holders is one of themostdesired features of BM As for the Property m anagers noBM implenentaton has heen
reported so far in Hong Kong

Although the ndusty Practitioners have reaped benefits flam BM mPlanentatpn 1o varjous degrees  the gap
beween the envisaged inp kmentation of BM and he reality n Project life cyck is stl] huge The authors identify
same jssueswhich make hinders the rigoous mplemen@ation of BM nHomEgKomE as the following

Fran socia] perspectiv’e BM rePresents a findanenta] change to project desigp construction and mainte
nance process a revamp n the current Practice means sgnificant changes mn contract clause,s ccmrnunication’s
skill sts ofparticipan;s even the lega] requ jraments in huid ng codes and regujations It should be reca@nized Hat
BM isnotmandaory in e {oreseeahle future Jue to varjous Obslacle,s and lin@ations mPplementaton of BM
should be considered as a ong tem state€y pitiaed and kd by the 8overrmentand ndustra] leaders BM mPle
mentaton wil] be more effcient with better acceptance if the industry Practitioners recejve hetter education and
trajping in tems of technology and hest Practice in hejr practicing area  Pjlot projects especially i Puplic works
should serve as themodels of examp s prother 0 Pllowv sujt

Fran echnological perspectiv,e BM 00Js are stj]] under deve]o}:men,t 10 fran different vendors have differ
ent design m BM data structure data exchangemay cause [oss n nfomaton ( Tse et a12005); Progranmmaly |1t
of these BM ©o} are enera |y poor APIs are vendor specific and their capahilities m exchangng nfomaton he
ween B M and other app Jications are [in jed NO canmercia] Packages are avajlabf in the market tk ng care of
the sPecific needs of a construction Poject in its [ife cycle BM standards and gujde]mes are stj]] msufficient n ad-
dressing consguction needs of build ng projects

W ith the ain of nuoducing the opportunites and identify ing future challenges o wider BM acceptance  this
research mtroduces the current B M Practice mHong Kong fran varjous stakeholders of build ing projec1§ with a o
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cus n the BM mPlementition n the desgn and construction stages of huild ing projeC@ A ma] [ife case s also
Presented 10 demonstrate the benefits of BM and same pProplems iden tified in this case are discussed

BIM implamentations n Hong Kong

The enegence of BM is ca@a]yzing a revolution 10 the building ndustty ofHongKong nwhich a]l stakehold
ers m he industty are mvolved Their conventiona] operation styles are needed t© be converted to keep pace with
the devepmmentofBM This is opportunities aswel] as challenges forBM inPlenentation This section discusses
BM imPlanentition in Hong Kong for different PerPective Practees

Promotion {from the(Govermm ent

Cansidering the sound Pramising of BM technojgY 10 the deveppment of the buid ng industy the Hong
KongHousing Authority (HA) has been Proactive in applying BM technopgY in the desigy sustanabiliV sud s
and construction coordnatpn of puh]ic housing projec1§ To further pramote the applicaton of BM technolog8Y and
leverage the campetitiveness of industry aBM Centre is setup at the headquarters of the HA under the Deve bp
ment and Construction D ivision (DCD) of he HousmgDeparment The Centre ain s t0 serwve as the basis for BM
deve]opmem fcilitating BM Project teans n realiy executiog exchange experence mn app]icatioxg aswe]] as

cary out research and traning
Invo]vement of [nstitutes and Societies

Abpart fran atention given hY the govermment there s 8reatenthusjasm {or B M research and application fram
many nstitutes and societies n HongKong The Hong Kong nstitute of Building nfomation Modellng ( coined
HKIBM) & one of these mnstitutes [ts ains are to Pranote the applicatpn of BIM technol(gy 0 facilitate knowl
edge sharm8w thin the industly and to uphold and advance the sandard of canpetence {or fye professpn  The
volven ent of mstjtutes and societes like HK BM Will P RY an active mle in Pranoting fe app Jication of BMM tech.
nojegy in Hong Kong

Caonm jment of the Industry

BM f{or the perspectjve of consu [tan ts

Sane consul@ants especia]ly |ike architecture fims (e & ARUP SOM) inHongKong have heen app .
NgBM technology in their Projects for many Years 0 capture more jntematpnal matket share They have
taken BM as heir canpetjtion advantages BM inproves the wotk efficiency of designers as well as jncrea
ses clents satisfactior} Canparng w ith mnventiona]meﬁlods BIM assists desBners n representing their
deas vivid Y and therefore canmun jcating with clients d irectly and efficient]y On the other hand BM makes
sam e huild ngs with um jstakable and nnovationa] overa]] appearance cane true (Consulants n Hong Kong
have employed BM technology to successfu]ly canplete sane canplex buildin€ Projectswithin tine and hudget
and n a sustamnaple way such as(ne Island Eastoffice building HongKong Tseung Kwan () ( TKO) Sports
Ground BM Provide a usefu] ©o] for desi€ners 10 tum the dream huildings in heirmmnd o real;y human [eg
ends There{on,e BM will brin€ a pran shg and presecahle future for the puildmng€ consultants industry of
Hong Kong
BM f{or the perspectijve of contractors

Canparpngw ith consultan‘gs contractors nHong Kong sedan useBM technology In recent years same gen
era] contractors m Hong Kong hegn v adoPt BM SO as t0 inprove their canpetjtveness m hHe keen canpetjtive
market For exzrnpka Gammon Constuctpn [ and China State Constuction have apPled BIM technology in
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same of hejr popct and ganed rich experience in the application of B M technolBY The fomer has sstup a BM
research team whik the Jater has p pnned © adoPpt BM in themajority of heir project_s Moreover both of them
have conducted the close cooperation w ith unyersites and research mstit s for example CVP lahoratory n The
Hong Kong Polytechnic Universit}’ S0 as to strengthen he application of BM  Through their Pibt projects of using
BM many contractors in Hong Kong are recogn zing he benefits of BM techno|ogY
BM f{or the perspective of owners

Same owners n Hong Kmg pr exanple The Swire Group and Hong Kong Housing Auhority ( HA) have
been heing aware of the inportance of BM and hegin © aPPIYBM technology in [ots of their Projects The benefits
provided bY BM inclide aiding in desgn assesment reducing tie ©omatket mprovipg susainability aiding in
cost oonnq] and aiding mn facility managenent (wners can stream|mne the delivery Process of h €h quality build
mgs hyusng BM technol(:gy smee BM 18 a powerfu] t00] t0 heng aple t0 nte8rate mfomaton n the desigt,l oor.
stuction - operatpn and facilitate management sta€es TheY are becan ing themain driver pr pramoting the app v
caton of BM For sane projec‘gs tiese owners requijre designers and contractors 10 use BM

BIM for the perspective of eJucators

A lthough Hong Kong goverment and building industry aggressive]y inpe] the use of BV many think BM is
only apout the desi€n of buildings and do notunderstand BM as a lifecycle methodopgy for huid ngs Hen ce itis
very necessary v create new courss that provide the know how ahout BM and let students understand hov ©
utilizeBM durmng the lifecycle of build ng project_s Additiona H}’ 1t 18 aJso very uigent to Provide same BM tanng
@jored for practitioners n order 0 {ulfi]] these requ jrenents fran the 'ndustly the tergary education and research
institutons nHongKong  such as The Hong Kong Poptechnic Un versify havemade Jots ofusefu] research and
trals m BM appPlication

D ifficulties and Challenges n BM inPlan entaton

Although BM Povides the aforanentioned benefits and opporunities during the inplanentaton of BM in
Hong Kong many difficu]ties and cha]lenges are confionted and need 10 be conquere Themain challeng€es n n
Plementh€ B M 1 the construction Practice mc lud:e overcanng the res;stance t0 change ( framp D t03D) and get
ting people o understand he potental and vajue of BM overy D drfting soving the canpatble proplams of differ
ent BM sofware and other functiona] softvare ( € g enviormen] analysis sofware) and resolving data exchange
proh kms of BM ©fwvarg and tainipg people in BV or finding enployees who undersend BM ( SasM thindu
and YusufArayici 2008 ).

The canpathility and data exchange pProplen of software is the bigest challenge i a]] of these chalnges [t is the
maip parrer pr he BM adoption n Hong Kong huiding industry At present there are amyriad of D fware packages
that address one or varjous necessijtes {or a contractor Themost PopurBM softvare in HHongK ong inc Judes Autadesk
Revit Aubdesk Architectire Desktop Bentiey Architecture, TriFoma  Gehy Technolegies'D Bigll Project Grabhioft
ArhiCAl) and soon Also some functiona] sofwvare reped ©BM is used for exanple Autdesk Ecoect Anaysis
Since each sofware package has its ovn proprietay data standard the canpathility and data exchange are via] for ena
blng the interPerahility beween sofware applications Alhough [FC ( Industy Foundation Classes) released by the In
temationa] A Jliance for Interoperability ( JAT) Provides a sojution for data exchange {or different BM softwan’e the can.
patibility and data exchange prohkm heween BM softvare and rejhed functiona] ofware mmains

Case study

Hong Kong Tseung Kwan () ( TK()) SPortsGround is a desgn and huild ( D-B) project for thes th East Asian
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Games held nHogKong inpgpg BM and sinujation technologies were employed n this projegt as a piotpra
ject As the genera] contracor ChpaQverseasHoldings [imited (COHL) hoPed 1 use BM technopgy © reduce
design prdolem’s evaluate design perf)rnancg: make the canmungcaton anong stakeholders more efficient in the
detail desBn stage and furper based upon the BIM mode | s, 1 adoPtsinujation echnojogy o sinujate and op
m e construction sequences hefore rea] construction canmences Note thatBM technopgY provies hezD made]
(® for the sinufatpn of construction sequences

BM inPlamentaton

The BM mode] of this SPorts Ground ( see Figure) was firstly built thiough transferringo D drawings 03D
moaodels so as 10 conduct design analysis and construction sinujation Thismode] consists of architecmra,l structura]
and building— servcesmaodels For example Figurep shows he 100f tuss mode s

Based on apove the BM mode,l design Proplanswere easily identified more thang( design enors ncluding
collisions (¢ & Figurg) dimensional discrepancy wrong spatia] locaton Jack of same detai] infornation  etc
These design proplan swere solved he {ore rea] construction canmenced and therefore e constructah 11ty of desi8n
was nprove] A [so design perfomance was evaluated using the BM maod¢] for example the spectator stand was
tesed ( see Fiureq) so thatspecuators on the sand canwatch the whol soccer groungd Moreover theBMmaode]
provided an efficent canmunjcatpn Platfom for designers (¢ & P T Architects Engineers [t ) the contrac
tor ( QOHL), and the owner ( Architecture Services [)eparment,

Fig.1 The BIM model of TKO Sports Ground

Fig.2 The BIM model of roof truss
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Collision

Fig.3 A collision instance between pipe and roof structural component

Fig.5 Simulation of installing V-columns
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BM nte€rating with sinujatpn technojogy on the other hand was used © sinupte and optniz constuctpn se
quences For @<ampp the nstalpton of V_columns was sinujated prmany tines untj] an appropriate ssquence was
found ( see F Bures) Through s'rnulat'pp the constructpn tine and cost of this Projectwas reduced 1o a great exent

D iscussion

Sinjlar © the application ofBM nTKO SPorssGoung BM has also been enployYed i other buil ng pra
jects in Fong Kong for exanple Tuen Mun Police Quarer One Jsland East and BQUARE ShoPP ng€ Ma|l
Thmoough the applcation ofBM © same extent the design and constructon are op tin ged and an e fficient canmun i
cation P htform ajso Provided Neverhe 1es’s same Proh ms are afso found during these applicatons

1) BM does nota]] functn in current project;s although in theory it can he used in the life cycle of bu iding
project§ The appPlication of BIM just focuses on e geanetries related with desig€n and constructiog san e other
{ornatiog e g materia,l pric,e con trac tors manufactuler’s etc is not mtegrated no© BM mode] As a Iesult
BM isamost notused n he tendering and mamntenance stages and even n the desi8n and construction stages
B M- based enviommenta] or structira] analysis is seldan conducte( Moreover the BM maode] has 10 heen hujlt
through transferring fran D dravings and there pre additiona]works have 0 he done This |inits the successfu] in.
Plementation ofBM

2) Lack of interoperability beween BM sofware and other functiona] sofware ( ¢ g enviroomenta] analysis
softvare) |mits the app lication of BM When a BM mode] is built it should be able t© be used 10 do same fnc
tional analySe’s Pr exanpPle envijrormenta] anaysj’s structura] anal}'s§ etc However 1t 18 nomally difficult ©
carty out the analysss of this kind due t0 the Jack of interoPerahility which makes the B M moaode] Partly or not he
loaded, reused by he software concemed with functiona] analyses

3) Practitioners in the building€ industty do notknov we]]BIM technoJog8Y A Jthough BM has been deve pped
and Pranoted formany years practitioners n these cases did seldan or notknowwhat BM & Thismakes itdiffi
cult ©0 extensive]y inplanentBM in Hong Kong Furthemore same practitoners jist think of BM mode( s) as
3D modef s) which are justused 10 represent the design of a building Progect This is a reasonwhyY BM made] is
ofen used t0 detect desi@n ermors and construction problem,s seldan adopted to conduct functpna] analyses

Concluspons

Though te overview of BM imPlanentation m Hong Kong huid ng 'ndusuy the Perspective pPractices of d if
ferent stakeholders n the industry are analyzed and the challen€es n BM inPlantation are jdentifed BM tchnol
OgY has the Potentja] 10 assist i the desigg tender'ng constructpn and ma i enance of huilding project_s This has
attracted researchers’ and Practitioners’ atten ton jn recent years However BM s nejther so far extensively app [ied
nHomgKong nor used canplee]y in the life cycle of build ngpopcts Themain chalknges identifed for this are
the lack of BIM awvareness for practitioners and te Jack of mteroperahi]ity beween BM sofware and other functon
a] sofwware This is also verified by he case study though which the benefits of BM in the desig and construc ton
stages are shovn and moreover same Propjems are aJo foung

In order v achieve the successfu] and extensive applcaton of BM 1 the building industry 1t 18 suggested hat
the pramotion of BIM should be strengtened by the govenm enfs owners developers should Play a kading ole in
the application of BIM and the interoperability beween sofware relaed © BM should be improved Also the
standards and gujde]ines on BV inPlenentation n the Joca] industy should be setup early
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