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Abstract

BuildingInformationModeling(BIM)hasgainedrapidacceptanceinthebuildingindustryinrecentyearsin

HongKong;boththegovernmentandtheindustrypractitionersrealizethisirreversibletrendofchanginggradually

fromtraditional2Drepresentationofbuildingproductandfragmentedcontributionsfromthestakeholdersto3D

productmodelandstreamlinedlifecyclemanagementinthenearfuture.Thisresearchpresentsanoverviewonthe

implementationofBIM, itscurrentstateofpracticeinHongKong.Whiletheprimaryintentionistointroducethe

BIM-relatedworksandpreliminarybenefits;theauthorsalsointendtoidentifytheobstaclesandchallengesfaced

byindustrypractitionersofsuchimplementationinHongKongfromsocialandtechnologicalcontexts.Acasestudy

isusedtoillustratethebenefitsofBIMimplementationbyalargecontractor, aswellasthetechnicallimitationsand

difficultiessteeringtowardthe“idealscenario” envisagedbyusingBIMtechnologies.
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Introduction

BuildingInformationModeling(BIM)istheprocessofgeneratingandmanagingabuildinginformationmodel

throughtheuseofthree-dimensional, intelligentdesigninformation(AGCAmerica, 2010).Implementationof

BIMamongbuildingindustrypractitionerswillundoubtedlyhelptoimprovecommunicationandcollaborationduring

thedifferentstagesofthebuildinglifecycle:fromplanning, design, construction, totheoperationsandmainte-

nance.Inanidealscenario, aprojectcanbestartedandcompletedwithalltheinformationaddedtoitsBuilding

InformationModelwithoutproducinganyprinted2Ddrawings:startwitha3Dmodelofthebuilding, alltheinfor-

mationatlaterstagessuchasdesignchanges, constructionrecords, commissioning, operationshistory, canallbe

addedtothesamemodeltohaveanintegratedsingleversionoftruthontheproject.

AlthoughtheparticipantsinthebuildingindustryofHongKongrealizethepotentialbenefitstobebroughtby

theapplicationofBIM, theoveralllevelofimplementationisrelativelylow.ArchitectsareearlyadoptersofBIMas

theyseetheobviousadvantagesofvisualized3Ddesignandeasiercommunicationoftheirdesignwithclients, BIM
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isnowverypopularamonglargearchitecturefirms.ConsultantsspecializinginBIMservicesarealsoapopularbus-

inessinthelocalmarket.OtherthanthearchitectsandBIMconsultants, preliminaryandsomelimitedimplementa-

tionsofBIMhavebeenobservedingovernmentorganizations(e.g.HongKongHousingAuthorityandHousing

Department), structuralengineerconsultants, andcontractors.Overallboththegovernmentandindustrypractition-

ersarefeelingthepressurebroughtbytheevolvingBIMtechnology;itisbelievedthatearlieradopterswillgain

competitiveedgeinthemarket.

TheHongKongInstituteofArchitects(HKIA)hasbeenpromotingtheuseofBIMamongitsmembersinHong

Kong.Inearlier2009, HongKongInstituteofBuildingInformationModeling(HKIBM)wasformallyestablishedto

promotetheadoptionofBIMinHongKong, HKIBIMbringstogetherallBIM-relatedpartiesforconcertedeffortsinBIM

research, training, promotion, andregulation.AsarecognizedleadingproviderofBIMtoolsandsolutions, Autodesk

hasbeenorganizingtheannualBIMconferencesince2005, Autodeskalsoestablished“TheAutodeskHongKongBIM

Award”, ayearlyeventsince2007 tocelebratebuildingindustryprofessionalsandeducatorsinHongKongwhoarehelp-

ingtodrivethetransformationofthebuildingandconstructionindustrythroughinnovationwithBIMtechnology(Au-

todesk, 2010).BIMcourseshavebeenofferedatthemajoruniversitiesfordegreeandnon-degreeprograms.

IncontrasttothepopularityofBIMinarchitectureservices, limitedapplicationshavebeenreportedinstruc-

turaldesignersandcontractors-themainplayersindesignandconstructionstages.Accordingtoourinterviewswith

localstructuralengineersandbuildingcontractors, themostappealingfeatureofBIMisstillvisualization.Structur-

alEngineersfindthatBIMiseffectiveinvisualizingMEPworksandidentifyingconflictsintheirphysicallocations

andsizes, howevertraditional2Ddrawingsarestillbeingusedastheiroutputtotheirclients, basedonlegalre-

quirementsandpracticalneeds.BIMhasbeenimplementedonafewprojects, fullyorpartially, inparallelwith2D

drafting.Forthecontractors, theprimarydriverforBIMimplementationistoshowcasetheirconstructiontechnolo-

giesforbiddingoroptimizingtheirsequenceandworkmethodsincomplexstructures;fromtheownersside, either

thegovernmentorprivatebusiness, showcasingtheiryet-to-builtprojectsandcommunicatingwithpotentialstake-

holdersisoneofthemostdesiredfeaturesofBIM.Asforthepropertymanagers, noBIMimplementationhasbeen

reportedsofarinHongKong.

AlthoughtheindustrypractitionershavereapedbenefitsfromBIMimplementation, tovariousdegrees, thegap

betweentheenvisagedimplementationofBIMandtherealityinprojectlifecycleisstillhuge.Theauthorsidentify

someissueswhichmakehinderstherigorousimplementationofBIMinHongKongasthefollowing.

Fromsocialperspective, BIMrepresentsafundamentalchangetoprojectdesign, constructionandmainte-

nanceprocess, arevampinthecurrentpracticemeanssignificantchangesincontractclauses, communications,

skillsetsofparticipants, eventhelegalrequirementsinbuildingcodesandregulations.Itshouldberecognizedthat

BIMisnotmandatoryintheforeseeablefutureduetovariousobstacles, andlimitations.ImplementationofBIM

shouldbeconsideredasalongtermstrategyinitiatedandledbythegovernmentandindustrialleaders.BIMimple-

mentationwillbemoreefficientwithbetteracceptanceiftheindustrypractitionersreceivebettereducationand

trainingintermsoftechnologyandbestpracticeintheirpracticingarea.Pilotprojectsespeciallyinpublicworks

shouldserveasthemodelsofexamplesforothertofollowsuit.

Fromtechnologicalperspective, BIMtoolsarestillunderdevelopment, toolsfromdifferentvendorshavediffer-

entdesigninBIMdatastructure, dataexchangemaycauselossininformation(Tseetal2005);programmability

oftheseBIMtoolsaregenerallypoor, APIsarevendor-specificandtheircapabilitiesinexchanginginformationbe-

tweenBIMandotherapplicationsarelimited.Nocommercialpackagesareavailableinthemarkettakingcareof

thespecificneedsofaconstructionprojectinitslifecycle.BIMstandardsandguidelinesarestillinsufficientinad-

dressingconstructionneedsofbuildingprojects.

WiththeaimofintroducingtheopportunitiesandidentifyingfuturechallengestowiderBIMacceptance, this

researchintroducesthecurrentBIMpracticeinHongKongfromvariousstakeholdersofbuildingprojects, withafo-
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cusontheBIMimplementationinthedesignandconstructionstagesofbuildingprojects.Areallifecaseisalso

presentedtodemonstratethebenefitsofBIMandsomeproblemsidentifiedinthiscasearediscussed.

BIM implementationsinHongKong

TheemergenceofBIMiscatalyzingarevolutiontothebuildingindustryofHongKong, inwhichallstakehold-

ersintheindustryareinvolved.Theirconventionaloperationstylesareneededtobeconvertedtokeeppacewith

thedevelopmentofBIM.ThisisopportunitiesaswellaschallengesforBIMimplementation.Thissectiondiscusses

BIMimplementationinHongKongfordifferentperspectivepractices.

PromotionfromtheGovernment

ConsideringthesoundpromisingofBIMtechnologytothedevelopmentofthebuildingindustry, theHong

KongHousingAuthority(HA)hasbeenproactiveinapplyingBIMtechnologyinthedesign, sustainabilitystudies

andconstructioncoordinationofpublichousingprojects.TofurtherpromotetheapplicationofBIMtechnologyand

leveragethecompetitivenessofindustry, aBIMCentreissetupattheheadquartersoftheHA, undertheDevelop-

mentandConstructionDivision(DCD)oftheHousingDepartment.TheCentreaimstoserveasthebasisforBIM

development, facilitatingBIMprojectteamsinrealityexecution, exchangeexperienceinapplication, aswellas

carryoutresearchandtraining.

InvolvementofInstitutesandSocieties

Apartfromattentiongivenbythegovernment, thereisgreatenthusiasmforBIMresearchandapplicationfrom

manyinstitutesandsocietiesinHongKong.TheHongKongInstituteofBuildingInformationModelling(coined

HKIBIM)isoneoftheseinstitutes.ItsaimsaretopromotetheapplicationofBIMtechnology, tofacilitateknowl-

edgesharingwithintheindustry, andtoupholdandadvancethestandardofcompetencefortheprofession.Thein-

volvementofinstitutesandsocietieslikeHKIBIMwillplayanactiveroleinpromotingtheapplicationofBIMtech-

nologyinHongKong.

CommitmentoftheIndustry

BIMfortheperspectiveofconsultants

Someconsultantsespeciallylikearchitecturefirms(e.g.ARUP, SOM)inHongKonghavebeenapply-

ingBIMtechnologyintheirprojectsformanyyearstocapturemoreinternationalmarketshare.Theyhave

takenBIMastheircompetitionadvantages.BIMimprovestheworkefficiencyofdesigners, aswellasincrea-

sesclients' satisfaction.Comparingwithconventionalmethods, BIMassistsdesignersinrepresentingtheiri-

deasvividlyandthereforecommunicatingwithclientsdirectlyandefficiently.Ontheotherhand, BIMmakes

somebuildingswithunmistakableandinnovationaloverallappearancecometrue.ConsultantsinHongKong

haveemployedBIMtechnologytosuccessfullycompletesomecomplexbuildingprojectswithintimeandbudget

andinasustainableway, suchasOneIslandEastofficebuilding, HongKongTseungKwanO(TKO)Sports

Ground.BIMprovideausefultoolfordesignerstoturnthedreambuildingsintheirmindtorealityhumanleg-

ends.Therefore, BIMwillbringapromisingandforeseeablefutureforthebuildingconsultantsindustryof

HongKong.

BIMfortheperspectiveofcontractors

Comparingwithconsultants, contractorsinHongKongseldomuseBIMtechnology.Inrecentyears, somegen-

eralcontractorsinHongKongbegintoadoptBIMsoastoimprovetheircompetitivenessinthekeencompetitive

market.Forexample, GammonConstructionLtdandChinaStateConstructionhaveappliedBIMtechnologyin
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someoftheirprojectsandgainedrichexperienceintheapplicationofBIMtechnology.TheformerhassetupaBIM

researchteam;whilethelaterhasplannedtoadoptBIMinthemajorityoftheirprojects.Moreover, bothofthem

haveconductedtheclosecooperationwithuniversitiesandresearchinstitutes, forexampleCVPlaboratoryinThe

HongKongPolytechnicUniversity, soastostrengthentheapplicationofBIM.Throughtheirpilotprojectsofusing

BIM, manycontractorsinHongKongarerecognizingthebenefitsofBIMtechnology.

BIMfortheperspectiveofowners

SomeownersinHongKong, forexampleTheSwireGroupandHongKongHousingAuthority(HA), have

beenbeingawareoftheimportanceofBIMandbegintoapplyBIMtechnologyinlotsoftheirprojects.Thebenefits

providedbyBIMincludeaidingindesignassessment, reducingtimetomarket, improvingsustainability, aidingin

costcontrol, andaidinginfacilitymanagement.Ownerscanstreamlinethedeliveryprocessofhighqualitybuild-

ingsbyusingBIMtechnology, sinceBIMisapowerfultooltobeingabletointegrateinformationinthedesign, con-

struction, operation, andfacilitatemanagementstages.Theyarebecomingthemaindriverforpromotingtheappli-

cationofBIM.Forsomeprojects, theseownersrequiredesignersandcontractorstouseBIM.

BIM fortheperspectiveofeducators

AlthoughHongKonggovernmentandbuildingindustryaggressivelyimpeltheuseofBIM, manythinkBIMis

onlyaboutthedesignofbuildingsanddonotunderstandBIMasalifecyclemethodologyforbuildings.Hence, itis

verynecessarytocreatenewcoursesthatprovidetheknow-howaboutBIMandletstudentsunderstandhowto

utilizeBIMduringthelifecycleofbuildingprojects.Additionally, itisalsoveryurgenttoprovidesomeBIMtraining

tailoredforpractitioners.Inordertofulfilltheserequirementsfromtheindustry, thetertiaryeducationandresearch

institutionsinHongKong, suchasTheHongKongPolytechnicUniversity, havemadelotsofusefulresearchand

trialsinBIMapplication.

DifficultiesandChallengesinBIM implementation

AlthoughBIMprovidestheaforementionedbenefitsandopportunities, duringtheimplementationofBIMin

HongKong, manydifficultiesandchallengesareconfrontedandneedtobeconquered.Themainchallengesinim-

plementingBIMintheconstructionpracticeinclude:overcomingtheresistancetochange(from2Dto3D)andget-

tingpeopletounderstandthepotentialandvalueofBIMover2Ddrafting;solvingthecompatibleproblemsofdiffer-

entBIMsoftwareandotherfunctionalsoftware(e.g.environmentalanalysissoftware)andresolvingdataexchange

problemsofBIMsoftware;andtrainingpeopleinBIM, orfindingemployeeswhounderstandBIM(SasMihindu

andYusufArayici, 2008).

Thecompatibilityanddataexchangeproblemofsoftwareisthebiggestchallengeinallofthesechallenges.Itisthe

mainbarrierfortheBIMadoptioninHongKongbuildingindustry.Atpresent, thereareamyriadofsoftwarepackages

thataddressoneorvariousnecessitiesforacontractor.ThemostpopularBIMsoftwareinHongKongincludesAutodesk

Revit, AutodeskArchitectureDesktop, BentleyArchitecture/TriForma, GehryTechnologiesDigitalProject, Graphisoft

ArchiCAD, andsoon.AlsosomefunctionalsoftwarerelatedtoBIMisused, forexampleAutodeskEcotectAnaysis.

Sinceeachsoftwarepackagehasitsownproprietarydatastandard, thecompatibilityanddataexchangearevitalforena-

blingtheinteroperabilitybetweensoftwareapplications.AlthoughIFC(IndustryFoundationClasses)releasedbytheIn-

ternationalAllianceforInteroperability(IAI)providesasolutionfordataexchangefordifferentBIMsoftware, thecom-

patibilityanddataexchangeproblembetweenBIMsoftwareandrelatedfunctionalsoftwareremains.

Casestudy

HongKongTseungKwanO(TKO)SportsGroundisadesignandbuild(D-B)projectforthe5thEastAsian
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GamesheldinHongKongin2009.BIMandsimulationtechnologieswereemployedinthisproject, asapilotpro-

ject.Asthegeneralcontractor, ChinaOverseasHoldingsLimited(COHL)hopedtouseBIMtechnologytoreduce

designproblems, evaluatedesignperformance, makethecommunicationamongstakeholdersmoreefficientinthe

detaildesignstage, andfurtherbasedupontheBIMmodel(s), toadoptsimulationtechnologytosimulateandopti-

mizeconstructionsequencesbeforerealconstructioncommences.NotethatBIMtechnologyprovidesthe3Dmodel

(s)forthesimulationofconstructionsequences.

BIM implementation

TheBIMmodelofthisSportsGround(seeFigure1)wasfirstlybuiltthroughtransferring2Ddrawingsto3D

modelssoastoconductdesignanalysisandconstructionsimulation.Thismodelconsistsofarchitectural, structural

andbuilding-servicesmodels.Forexample, Figure2 showstherooftrussmodels.

BasedonabovetheBIMmodel, designproblemswereeasilyidentified, morethan50 designerrors, including

collisions(e.g.Figure3), dimensionaldiscrepancy, wrongspatiallocation, lackofsomedetailinformation, etc.

Thesedesignproblemsweresolvedbeforerealconstructioncommencedandthereforetheconstructabilityofdesign

wasimproved.AlsodesignperformancewasevaluatedusingtheBIMmodel, forexamplethespectatorstandwas

tested(seeFigure4)sothatspectatorsonthestandcanwatchthewholesoccerground.Moreover, theBIMmodel

providedanefficientcommunicationplatformfordesigners(e.g.P＆TArchitects＆EngineersLtd.), thecontrac-

tor(COHL), andtheowner(ArchitectureServicesDepartment).
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　　BIMintegratingwithsimulationtechnology, ontheotherhand, wasusedtosimulateandoptimizeconstructionse-

quences.Forexample, theinstallationofV-columnswassimulatedformanytimesuntilanappropriatesequencewas

found(seeFigure5).Throughsimulation, theconstructiontimeandcostofthisprojectwasreducedtoagreatextent.

Discussion

SimilartotheapplicationofBIMinTKOSportsGround, BIMhasalsobeenemployedinotherbuildingpro-

jectsinHongKong, forexampleTuenMunPoliceQuarter, OneIslandEastandiSQUAREShoppingMall.

ThroughtheapplicationofBIM, tosomeextentthedesignandconstructionareoptimizedandanefficientcommuni-

cationplatformalsoprovided.Nevertheless, someproblemsarealsofoundduringtheseapplications.

1)BIMdoesnotallfunctionincurrentprojects, althoughintheoryitcanbeusedinthelifecycleofbuilding

projects.TheapplicationofBIMjustfocusesonthegeometriesrelatedwithdesignandconstruction, someotherin-

formation, e.g.material, price, contractors, manufacturers, etc.isnotintegratedintoBIMmodel.Asaresult,

BIMisalmostnotusedinthetenderingandmaintenancestages, andeveninthedesignandconstructionstages,

BIM-basedenvironmentalorstructuralanalysisisseldomconducted.Moreover, theBIMmodelhastobeenbuilt

throughtransferringfrom2Ddrawingsandthereforeadditionalworkshavetobedone.Thislimitsthesuccessfulim-

plementationofBIM.

2)LackofinteroperabilitybetweenBIMsoftwareandotherfunctionalsoftware(e.g.environmentalanalysis

software)limitstheapplicationofBIM.WhenaBIMmodelisbuiltitshouldbeabletobeusedtodosomefunc-

tionalanalyses, forexampleenvironmentalanalysis, structuralanalysis, etc.However, itisnormallydifficultto

carryouttheanalysisofthiskindduetothelackofinteroperabilitywhichmakestheBIMmodelpartlyornotbe

loaded/reusedbythesoftwareconcernedwithfunctionalanalyses.

3)PractitionersinthebuildingindustrydonotknowwellBIMtechnology.AlthoughBIMhasbeendeveloped

andpromotedformanyyears, practitionersinthesecasesdidseldomornotknowwhatBIMis.Thismakesitdiffi-

culttoextensivelyimplementBIMinHongKong.Furthermore, somepractitionersjustthinkofBIMmodel(s)as

3Dmodel(s)whicharejustusedtorepresentthedesignofabuildingproject.ThisisareasonwhyBIMmodelis

oftenusedtodetectdesignerrorsandconstructionproblems, seldomadoptedtoconductfunctionalanalyses.

Conclusions

ThroughtheoverviewofBIMimplementationinHongKongbuildingindustry, theperspectivepracticesofdif-

ferentstakeholdersintheindustryareanalyzedandthechallengesinBIMimplantationareidentified.BIMtechnol-

ogyhasthepotentialtoassistinthedesign, tendering, constructionandmaintenanceofbuildingprojects.Thishas

attractedresearchersandpractitionersattentioninrecentyears.However, BIMisneithersofarextensivelyapplied

inHongKong, norusedcompletelyinthelifecycleofbuildingprojects.Themainchallengesidentifiedforthisare

thelackofBIMawarenessforpractitionersandthelackofinteroperabilitybetweenBIMsoftwareandotherfunction-

alsoftware.Thisisalsoverifiedbythecasestudy, throughwhichthebenefitsofBIMinthedesignandconstruction

stagesareshown, andmoreoversomeproblemsarealsofound.

InordertoachievethesuccessfulandextensiveapplicationofBIMinthebuildingindustry, itissuggestedthat

thepromotionofBIMshouldbestrengthenedbythegovernments, owners/developersshouldplayaleadingrolein

theapplicationofBIM, andtheinteroperabilitybetweensoftwarerelatedtoBIMshouldbeimproved.Alsothe

standardsandguidelinesonBIMimplementationinthelocalindustryshouldbesetupearly.
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BIM技术应用的机遇与挑战:香港建筑业实践情况

樊宏钦　郭红领　金志刚　李　恒

(香港理工大学建筑与房地产学系 , 香港)

【摘　要】近年来 ,建筑信息建模(BIM)在香港的建筑行业中获得了广泛的认同 ,无论是政府还是业内人士都意识

到这将是个不可逆转的趋势。 BIM正逐步改变传统的以 2D图表达建筑产品及其将各建筑阶段分散的设计模式 ,

在不久的将来 , BIM将可以为建筑业的相关各方提供一个可用于全生命周期管理的三维产品模型。本研究首先对

BIM技术在香港目前的运用状况做了一个概述 , 然后主要介绍了 BIM技术应用中相关各方的主要工作及其在应用

的成效。其次 , 介绍香港建筑行业中各个相关方在现有的社会和技术环境下运用 BIM技术中将面对的障碍和挑

战。最后 ,文章通过一个案例来说明的 BIM在实际运用中的好处 , 同时阐述了在实现 “理想的状况”使用的 BIM技

术将面临的技术上的局限性和困难。

【关键词】BIM;BIM技术的应用;技术局限性;香港实践


