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Construction ofDigitalFoundation PitEngineringCaseBaseon FineDesign

CaiGuo-dong , Xu Liang-yi, Xu Jie( shanghaiGeolechnicalln" esligalions& Design InsliluleCo., LId.,

China)
Abstract:

havebeen rapidlydeveloped. Thefoundation pitprojectisdevelopingin thedirection ofdeeper, larger,
information requirements. Asan importantpartofthefoundation

projectarealsogetinghigherand higher. Atthesametime,
construction industry, and thenationaland

dimensionaldigitalachievementsofthefoundation
theconstruction ofthecasebase,

digitalfoundation  pitarchiveswithrich

enablestheenginerstohaverich  experienceinfoundation

Keywor4 s: foundation pit; digitization; casebase

0 3§

EEXRERTZRORELRE HHEREM
RIERMTEEEUREF 2 BN ITEREE
R, BEKRK. EER. GRNUEXRESNSERRE, ™
ENEFIRFAERIENEZEARES HiR
HYERBEXES. SHRN, HFHRAM

[ KRS EEA] 2022 -l -15

[EeWE]) IBREREAZERSUASEREREIXT B
(21 DZI1204100 )

[ EEEN] REHKW99I-) 5B Mt HAIER

[ BERAI] E-mailcaiguodong@ sgidi. com

withtherapiddevelopmentofurban construction in ourcountry,

pitproject,
digitaltechnologyand

localgovernmentshavealsoissued
importantdigitalaset. Thispaperpresentsarapidmodelingtechnologybased on
pitintothedigitalfoundation

buildsthedigitalfoundation pitdatabase,
levels,  buildsadigitalfoundation pitcaseplatformforengineringpersonnel,  and

efects. Itisofgreateducationalsignificancetotheinexperienced
pitrisk  disposal.

shanghai200093 ,

alkindsofurban infrastructureand underground space
morecomplexand higher
thedesign requirementsofthefoundation  pitsupport

BIM Technologyhavebeen welapplied in the

aseriesofpolicysupport. Thedigitalmodelisan
drawingsand multi- sourcedataintegratesthethre-
pitcasebase, combstheinformation listrequired for

clasifiesand integratestheprojectsbased on multiple

providescomprehensiveinformation Displaythe

engineringpersonnel, and
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BIMBased Design Method forAutomaticArangementofLampsinElectricLighting
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Abstract: Thetraditionalelectricallightinglayoutiscaried

AutoCAD. Thissemi- automaticdesign method stilhasmeaninglesrepetitivemechanicaloperationsand lowdesign eficiency! ' !
paperproposesan automaticlightinglayoutalgorithmbased on rom spacedivision and

itrealizestheaccuratepositioningoflightingand  thecomparison and selection oflightinglayout

secondarydevelopmenttechnology,

schemesin BIM space,

can efectivelyimprovethedesign
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Application ofDynamoforRevitinCarden Projectsketch

Deng yong ,LiuMing-ying' ,Du Ming-jun' ,LiDan-yang® ( I.Beijing Urban Conslruclion GroupCo., Lld,Beijing 100088 ,
China; 2.Beijing Hua: hu Building Research InsliluleCo. LTD, Beijing 100176 , China)

Abstract: Carden projectswilhaveasimplefunction , smalsize, embelishmentoftheenvironmentofthesketch , can
provideconvenientactivitiesforvisitorsinthegarden publicarea, atmosphere.
largenumberofgarden sketches, = which aredistributed inthewholeopen green spaceofthegarden. ItisextremelyineficientforBIM
enginerstomanualyplacethesketch model, and itiseasytomisthesketch and putles. Based on DynamoForRevitlow- code
visualprogrammingsoftware, thispaperusesprogram scriptstogenerategarden sketchestoensureaccuratepositioning, complete

uniqueshape,

butalsoinsetingofthebeautifulgarden Therearea

modelsand eficientplacement. Meanwhile,
Keywor4 s: garden project; BIM; Dynamo; garden sketch
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thismethod can beextended tosimilarapplications.
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Abstract: In
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theorderlyprogresoftheprojectconstruction
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standardization and digitalization ofthewholeprocesmanagementoftheprojectconstruction ,

degreofgarden  engineringlagsbehind
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ofBIM technology. BIM
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Realization oflncrementalConversion ofPKPM- BIM Modelto

PDMs underRemoteColaboration
Geng vyi, shiCheng , wang Jian-bin, Liaodin-peng , Liu Jun, LiuXu-hang( Beijing GloryPKPM TechnologyCo., Lid.,
Beijing 100013 , China)

Abstract:
platforms,

PDMs isaplantthre- dimensionallayoutdesign managementsystem, which iswidelyused inpetroleum, chemical, ofshore

powerplants, nuclearenergyinstalationsand  otherengineringprojects, butithasmanyinconveniencesintheuseofcivil

modeling. Asadomestic3 Ddesign softwaredeveloped based on theBIMBaseplatform, BIM supportsmulti- disciplinarycolaborative
thispaper

schemeofincrementalyconverting

design such asarchitectureand structure, and can beterreplacethecivilengineringmodelingwork inPDMs . Therefore,
and PKPM- BIM twodesign

PKPM- BIM civilengineringmodelstoPDMs underthemulti- person colaborativework scenario,
digitalcolaborativedesign.

combinesPDMs software, Thispaperproposesan implementation

providingtechnicalsupportfor3 D

Keywor4 s: PKPM- BIM software; BIMBaseplatform; PDMs; remotecolaboration; incrementalconversion
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ThreDimensionalReinforcementLayoutDesign and Construction Drawing
Ceneration ofComplexwelChamberofPipeCaleryBased on Bimbase

Gong Xiu-feng , yang shuang-:hou , sun Ming-gian, yang Zhi-yi(Beijing GloryTechnologyCo., LId, Beiling 1000I3 ,

China)

Abstract:
problemfordesigners. In thetraditionaltwo- dimensionaldesign ,

Inthestructuraldesign

workload ofconstruction drawingmodification. Based on theBlIMBasedomesticindependentplatform,
geometryenginetoeficientlyrealizethedrawingofalargenumberofthre-

reinforcementdataasthecore,
acordingtothegeometricshapeofthewelchamber.
reasonablyaranged through parametercontroland

thre- dimensionalreinforcement,

ofthepipegalerywelchamber,

thereinforcementiscompleted acordingtothecalculated internalforce,
Theouterringreinforcementormutualanchored U-
algorithm. Finaly,

Creatlyimprovetheworkingeficiencyofdesigners.

thedesign ofreinforcementarangementhasalwaysbeen

thereareproblemssuch asinaccuratereinforcementdesign and heavy

thispaperusestheindependent
dimensionalreinforcement. with thethre- dimensional
and then theareaisdivided

shaped reinforcementis
theinteligentsection drawingiscompleted acordingtothe

Thefeasibilityand ~ corectnesofthesystemare

verified withan engineringapplication example, which hascertainpromotion value.
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Abstract: In recentyears: thesafetyproblem offoundation

structuralproblems:-

pithasatracted

extensiveatention  in theindustry. Duetoitsown
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pitduringtheconstruction  stage- visualydisplays

and optimizestheboreholeinclination Angleand holelocation acordingtothe

thelosofhorizontalcomponentofboltanchorageforcecaused  byboltcolision isreduced. ltcan efectively
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Research on Diferentiated softwareAided ArchitecturalDesign
Method Based on BIM systeminChinaAcordingtoDesign stage

Lidia-gi, wang Xin-ying , Zhou yi-: e(Beijing GloryPKPM TechnologyCo., LId., Beijing 100013 , China)

Abstract:

In termsoftherelevantresearch and application ofBIM modelreview,

theachievementsatthisstagemainlyfocuson the

overalintegrityinspection ofthemodeland thereviewanalysisbased on this, and thereisalack ofdiferentiated auxiliaryreview

solutionsfordiferentdesign  stages. In ordertostudytheapplication
solvetheproblemoflack ofmodelaided decision- makingtolsin thedesign proces,

valueofinformation modeldataintheschemedesign  stageand
adiferentiated aided design decision- making

method based on PKPM- BIM isproposed. Thismethod can providedesignerswithdiferentiated auxiliaryanalysistolsbased on LO D

ofmodelsatdiferentdesign
theBIM forward design scenario,

themain methodstoasistthedesign decision.

verification.

stagestohelpjudgeoroptimizethereasonablecomplianceofdesign.

Ithascertain feasibilityand

Theresearch resultsareapplied to

withthedataanalysisoftheinformation modelinthesoftwareand thebuilt- inlinkagemechanismas

application  significancethrough actualenginering

Keywor4 s: BIM: inteligentspecification review: computeraided analysis
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Research and Developmentof3 D siteModelingProgramBased on
3 DEXPERIENCEPIlatformCAAFramework

Meng Zhong-yong , Zhang shen( Cenlral-soulhArchilecluralDesign InsliluleCo.LId., wuhan 430071, China)

Abstract:
theexistingBIM  platforminlarge- scale,

3 DEXPO RIENCEplatformhasachieved greatsucesinaviation ,
modebased on  asingledatasourceand
construction industryPLM,

Thereisnomaturedigitalsolution  ofProductLifecycleManagement( PLM)
multiprofesionaland  industrialchaincolaboration
shipbuildingand othermanufacturingindustries,
databasehassignificantadvantagesinthePLMfield.

a3 Dsitemodelingprogramisdeveloped based on CAAframework,

intheconstruction industry. Thelimitationsof
hinderitsfurtherdevelopment. Dasault

and itsmanagement
Inordertoapplythe3  DEplatformtothe
which realizestherapid modelingof

pointcloud , terain surface, buildingconstruction , roads, landscapetresand foundation pitexcavation , which ishelpfulforthe

localization and popularization ofthePLM platform.

Keywor4 s: PLM; 3 DEXPERIENCE; CAA; sitemodeling; R-D
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IN i RADE( RapidApplication DevelopmentEnviron-
ment) IAB A APHEOFEFRRSTRRY , 20E | AT
= . B ComponentBHRTLMEFAARTR — RO R
it , AFBEFRKEMINEER |, FJEE KRR
HRRMRAEE O, BESSHMEZX ILEHES
FERHFHREAHER . FRIAHSREBIEE IZI
REBRES  XHEARNEFERMIMS  BE
ZTHE . STEWHNINEER , LA R — 4
MNEMHITER MASEWEBNLXEN
o HEFAREBT 22 E H (Black-boxreuse)
7AiE BAULEAFREENBHATEEARER
TERAHLAFNE O, MARETHRREGERTE
ZRRYRYRIRLERT

B | CAAAR#HSEO

2 ZHHpIE R R RN

ZHIGERERBTRSER  SEEMMEH
H. BEER . B . SUEHEFES . 4R
ERHEREENEREWRMNZBAL R
B gEnEffARBREmE 2 fim . HPEoX

BEARNBWNT .
() R=HEEEKZA

HESEERAEEETIRE . HETAKL . =5

IDEM A 4
MH'\-r ' n.-lt || §

e ! SR | I R ] l

LE%F ------ iii

. 2 Eﬁ&l}lb*i.

W . EPIIISE . EF RSB 2RI
. REEZHEANHEAR=ZENXER , TEH
HEED ARKEFEEZNELEL . AIEEIN
EEMETeBIRAHESR  MEEVWERSH
SHiEsEEARRNMERELREBEESR M
ﬁ'ﬁﬁ%%%ﬂﬁ’]ii.&ﬁ%)ﬁﬁ“'ﬁﬁﬂ’] — NMEILH
H. HEERELEZ, CAAF BRIFHIELE
A A& ﬁﬁEEEHE%LL UAmE WE 3 FRr
™ . AXBAGHSNLRE  TRZEOSERE
HEFZHEE

() #0525 (b 308 7 A el 51 e et

B3 mRoihmEzE

(2) FMRIERA
1R T2 ( knowledgeenginering, KE) & — #ib
R BERMNSERITHEWHNSGZE AT G
TERIMESRITHE . HPER . 3DEFEEFHIR
I%z’fii;&_ﬂﬁ’ — LENZER AN . oEE . &Y

=H . AT EEIIRITH R EFEREAIRITER — 4
2FH RBHNAFHEASEHE O . 1211‘)&51
EERR ABEBEROEFFIREBERE |

REFEEME BinEE ﬁﬁﬁﬁﬁxﬁé&ﬁmﬁ:éﬁﬂw
HNBASEEA .

*112 T & 1 89 T2 & 4R (EngineringTemplate)
AN TRIFHNERIEN~REWTE
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23k , 45 & CBD( Component-Based Development, &
FEBHiIRIT) BRARER A @SS HER
SRS ERTHR. B REMNEREXER

F . WE 4 FEEOWATIERR , ERRITE
REFEZHARBHOL — MEMURER  MAFE
BERTHEAIBMI . R . TERIERTRE .

+ I W
+E mr

4 WAFR

3 ETF 3IDEFEMNTRAAMNA

AT LR =%FinRBRIEEE BT 3DEF
B CAAERMZRART —E-HHERER &K
ik AEZANT1THE \TRZE 5 fic . BE87’
HLRTER B (E 6 AEMLIE) FRA N8
WO TEFRMNNBAET .
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6 EIn B dwgfikIE

3.1 mRzntlE

REZEMMTHERES S M R8BEs —
B XY, ZJLEIdR . HEERZHSH{GRE
52 RIHERS , RERKEERRK FARGR

R . 4% dwgBfH BER X, YAIRHIRSR
FRFSNERK ZALTFHERIEIPRPNFRE. B
dwgS A IXfXA M , AR TER LR , 7]
RIEEEBSEAREINE X Y, Z2 R EIRE
R FHHEBEA=HRAS .
3.2 RmFERA IR HE

CAAF B EBREEZ (&SR BEEZA
PowerFit, EiEIFH + & £ CATI&srCAAFactoryl , &
o RBABANT XHEEME 7 s EZE R

RZERELNE 8 Fi7s «
CATI& srCAAPowerFit  * pCAAPowerFit =

p&srCAAFactory-3CreatePowerFit(pCeoFactory) ;

pCAAPowerFit-3 setCloud0 fPoints ( pPoints,
NbPoints, status); /& = A

pCAAPowerFit-3 setCurves ( ListOfEdge,
ListOfFace, ListOfContact, CapCOCurves, status) ;
118 A

pCAAPowerFit- 3 setCO Points( 0.1,
5=

pCAAPowerFit-3 MakeFace ( pBy,
status) ;

status) ;/

pFace,

[t o] # =
Chlr e

R R E R IR, [ Tavganvms dal | oS
i o MR Rl REDLAE

aEmE
agnorssaiee
e E |50 e
frh L E i maiat e 7 ]

I

SODEEE [500 reem B
L
B f1peem =)

| o omE |

7 RIEMAIIIEE

E 8 RnEgERthiZmmE

3.3 FBEEERNEMN
ERIERAWTENTEEREREGERN H

R . BESR , SIEBEENRE dwgBHRKFFEE

W ERZ 4 BY 3DEFR L R % CATICsMUsePolyline, B
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B Il SAIREER
%ﬂ. ﬁn
B9 BEENeZ
. B A ATRAC Ton - TR

3.4 EIRERK

EREEZHTEFE — KHRME & dwg B2 FRTEEX
B4 ch B S R EIE RN L RK IR , B
FEANERTOERAGEES . BERURK ——

MRS AER _EMNBNL , H 4N %MRETE
W HE BRI REZER , ENAERNBRIRS
~EWE 10 Fi7R .

E 10 Bt

3.5 EMHAGIE

EMFUETEBFENATET HEPRARCIE
X 3DEEFEMHMIRITIA(CBD) LI  HLH
AR ALTIE .

() AT RER:E 3DEFHITH AR
HICRMBLEMRABMASE WMEIXE 4.

(2) EXIRERERENATRIERI R
SRANIREER B || MASBAEMS .

(3) EXMIRTE:FRE" X&' FENERE
M Action( WNE 12) , H\iRFKHPIEE T AR ZEIRN
BIEER . BRFEMZIR , G0E 13;Action FRRIA
EKLESIEETRRL AU BE AR SR B o KB
mr.

mz "E

B 1 e trvpd e ) iy TRIBREDE 27

Al T T AT

13 HBWEREENX

fori= | whilei<

= inputPt. size()

MyTemp = InstantiateTemplate( . #f &K, ,
Destination)

ifMyTemp < 3 NUL

|

MyTemp-3 setAtributeObject( . = .1, ,

inputPtl)
EndModifyTemplate(MyTemp)

| |

(4) CAAFF KX IEES LA CBDIEHR

AT EY CBDERAMEEHNER FRT =
MARCNETE HIMWAFEZ2BIEOHEIR
I8 FHEETEM Action JEIHFEBANSEUE
B4a Aciton FHUT , EXERBUT , £HIEER
A ARINE 14 Frs

//-3R1EXF

CATIParmPublisher var spRelationset =
CATCkeClobalFunctions: : CetModelservices( ) -3

CetCurentset( CATIKweModelservices: : Relation ,
spPart, CATCke::True) ;
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//2-3k18 Action FI3&

CATCkeClobalFunctions: : CetModelservices( ) -

3 VisibleRelations ( spRelationset, listRelation ,

CATCke::True) ;
//3-MASE

CATICkeParm var spilnputParm Obj =
spiVolCkeParmFactory-3 CreateLiteral( spiCkeType
Obj, o . );

spilnputParm 0bj-3 ValuateObject
(ispOccurence) ;

//4-#47 Action

spCkeFunction-3 Run ( plstParm,

spiReturnParm);
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E 14 ARERAZZS

3.6 ipERE . BEpFHEiRit

DB IANMHZFEIFEZENT BB
SLHERRIIRFIEMFMZ — =47 RTLASENG
WERIERE . B8 . ENAEBERENERITE
AT AR % .

ENFEEENMSENHRIZEE | CAAR O
AISCEMERERIN . BhR . BRIEE , FRTE
A ZEHWRITINE BARRFRESHETE
BREMBIRFFEE . HFEIE | BFERSENEK
FRESSRANE 1S B .

15 EFE . BEHEt . HHELAREE

4 Zhig

AXETIAE 3DEFEE CAAREM AT —E
ZHBMERER ZEFEIHREANRETS
PUSCHIAMIRE b R . BERRN . B .
H . SUNAKRINENRTFESNER , FERFEERT
2ITHEEIE  BEH PLIMESR AL R
NA . AERMNBRRENT:

(N3DEEEATETFHR — NEBIER B T7E
2l . Bl . £FENS — SIENhETYE  3F
2L =%hETIIE, Hith | HE . BRSEWEE
9 AT SERAEIME .

(2)CAAH R AR RN BETFT ANRREM
RENEEREKX  EOSEIIWREBRNFLR
EHEMETHES .

(3) HiXMmFH—RKRKSEBXME R 3DEF AT
EREFTWSIRNERNE |, HFHEETIE
EANR 15 AKX MMBRRAN=$H7ithEIERERF
NEE 2 AX BEREEERS .
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R- DofBIM- Based Design softwareforConstruction Design of
supportand HoistingofPrefabricated Components

Nisong- : hi, HeHu- kai, 0 iMing- : hu , Lisi- gi( Beijing GloryPKPM TechnologyCo. LId, Beijing 100013 , China)

Abstract: In

projects,

ordertosolvetheproblemsofthelack

eficiencyofconstruction  layoutdrawings, thispaperbased

arangement, supportscolision checking,

and eficientlyreducetheconstruction problemsofprefabricated

resultsofcomponentdeepening.  Themain
projectsundertheBIM  technology.

Keywords: prefabricated components; construction
secondarydevelopment
0 3|5

EER  AEHAZRITWVRME . DEE . 8%,
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ofsoftwaretolsfortheconstruction

components, optimizetheconstruction scheme,
purposeistoprovidebasictechnicalsupportfortheconstruction

design;

stageinthedesign  ofprefabricated  building

dealwiththesituationsofdeepeningdesign isnotcloselyintegrated withtheon- siteconstruction conditions, toimprovethe

PKPM- PC, developed thefunctionalmodulesaboutsupports

automaticgeneration ofsupprotlayoutdrawings, hoistingsolutionsdesigning. ltcan intuitively

and optimizethe

design ofprefabricated

support arangement;  hoisting solutions; BIM technology;
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6 BEREME
Fig. 6 LayoutingofHoistingEquipment

7 BESREETRE
Fig. 7 0 peration AreaAsignment
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Fig. 9 PositioningofCheckingResults
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ComprehensiveApplication  ofElectromechanicalPipelineinPublic
Construction ProjectBased on DomesticBIM Platform

Niusha- sha , yang wei(Beijing GloryPKPM TechnologyCo., LId., Beijing 100013)

Abstract:
synthesisbecomeakeyand dificultprobleminthedesign and construction. BIM technology, asan importantsupportforinteligent

Therearemanyelectricaland mechanicalpipelinesystemsand complexroutinginpublicbuildings, which  makespipeline

construction  inthefieldofengineringconstruction providesabetersolution tothiscomplexproblem. AsadomesticBIM platform,
PKPM- BIM colaborativedesign systemismoreconsistentwith theapplication rulesand habitsofdomesticdesignerson thebasisof
ensuringthesecurityofnationalinformation and data, and can achieveBIM modelcreation and electromechanicaldeepening

application  moreeficiently, soastoefectivelysolvethecomprehensiveproblemofelectromechanicalpipeline.  Takingtheapplication

ofapublicconstruction projectasan example, based on theBIM model, thispaperdirectlycaried outcolision inspection and clear

heightanalysison theplatform, completed thepipelinelayoutoptimization proces, solved thepipelinecolision and conflictproblemin
realtime, optimized theclearheight, and explored theapplication valueand

comprehensiveand deepened design ofmechanicaland electricalpipelines.
Keywor4 s: DomesticBIM platform; colision chock; pipelineintegrated; netheightanalysis; detailed design

advantagesofthedomesticBIM platform in the

ReEBREAP—HEZBHES  MHRNULER

NEBELGE — ERXMRRTTET AR X RIERE  (EBRAETE LEES B S A L
BEREER, AEAHERF N E RIS B EESHE HMENRE B/INEISKFEAERRIFES K
KCHR . BBE . T BREEINER REEER 2 ENCEEERHERS  SHEEMEXESHT
ZHIEHER AHEERFESHRSEUELE EHEANSIT BRZRELTESRRMERNS

EXX NMEREHFHERER  ELHhRES
BHEERXBIINEINEESIBIEWELE
M| . EITERELAES FHTAEDEILE,
BETHSTINRERINT . MBRETEE .
ELGEREASTIIMERN ER_HES

[ Wis HEA] 2022 -I0 -I8

[ FEBEN] 4101988 -) &z MEHzxE . TEM
[ BERA =] E-mail:niushasha@ cabrtech. com

HI " EPRLN, , TESENREEEELLLR K, &
BESUERNBREPRE . EXEESREABE
HEE NEIWHBE T T AUENKIERE , B
EEE EERIEREFIRK .

| BIMBAEXEGEEMREE

P ERANBESEGER , BIMEARMH TR
FHIMRIRSE . BIM 2R AERRERER , LER



56 e N

$39E

TENENSIAXEESHEFIEENEM 3
TEREENEY BEHFERMEENZERY
BEXXER . BERAN . miEtE . & . UEHERD
JHEMAARES .

B BIME ARG LAERIE 5 — 450 T E4KRY
HENMURE HEUN — MR AT E
FoRATRT , AlEMERIAS M R = E i & X
& . W BMEBREAHIEURREL . RER
M HFHIMR T RZEMUEXRRFITTRUR
& BIRAERREMTERSE .

B4 BIMEASFFIE S LA EMRIMAE , &
NEREEFMEBRRTE . THENMERKR
F_HEARTKNOUE RZAREBEERSH
F . FARRUHNEGR  XFFTWARBIIIE
BRTREMLNE MRS

BT BIMEAREMSTUHBEE WHBE
LEGHTIME TLIERERRT T E R
ERE  AOTHEISERRRITEERE TETH
EMEEFIEN TOTEFAE .

2 EFFE BIM RS

HrRIENREAZRNWEERN BM TEER
X E AUTODESKABIFFBM Revitiii4 , HBIS A
Hl# 3DCADEAR \E5I ANMRATERABFHER ,
FrAEBmEIEN IFCRBATLERTER B
BERARNARNEARFESERNRITITIR, X
FARAAEEVBEIZHI W , FMABYE,;
BIMZERG R I BETNRER NS, BX F 4 E
HORERGEREAOBEAE . E#HT BIMBE
FZIZENRAR QI =4RB FFEXTEE Naviswork
HITHERSE  RARHTEMEREZR RevitE &
TIREVAE TeeHIIIEERL 5L XTF BIME
EREGNRAMEHERATM .

E BIM FEHENEEHEME , 41 PKPM-
BIMER T WihEIRITRA( BFR PKPM-BIM) ,
EFzORAT2EHN B £F& BlMBase,
BxR . CUNERHEZSEHTRE . ZRFEX
FOMEENEERDERITER BERER
N AMUFESERRITIFIR NFRAEHEED
AILARHITIREN R BT EEENE . YT
BIMLEBE L ZENA , TEEER — M A=A
BRGE | AHERE | FEOTRIERRATIIEZS

HAHONARE BEAREERISESEYERES
MR
3  EFEr= BIM E& B FsCE)

3.1 BIM HlEBE RN AL iE R

ATRARBXBRFON B BRERAZ
BExrgE TERRABENERADLI . SEEKRERS
AR AR AN, BB REAN 26735.16 75
X Heptt ™ — B, B 7978.78 EK it ERE
R/ 18756.38 75K

ZIMENBEELZESR  REET W SFENMENX
FIEHRE R G S HE KB BIEETEKESR |
EFJSRKRSR . KRG . BHKREKER . B
BKKKRG; BSETWESEHEBRS . BBPE
HBESR. WEREMWARR. BERSK. KREMRE

AN BEXA/ BIM TEJ PKPM-BIM @&
TES . SEURREFZFENERITEEH
THRESRELXSGEENMNNARE. BRIHRR
g

NMEBEZEVEFZHETEENRNG T
B=4@#EE EREEWVITRHER ST REER
B AEREMESRGEREHTHAREE, 7R
BEOWN EEELNAHRAN , MigEgELH
THEEHR AMLES . REEWT:

f #

P ] '+----'---4; —imTE |

i X

[ 2 GUBMEE |

-gielih
B YRESRNEREER

3.2 BIMEEINHEGIE

AIn HEN A PKPM-BIM EEFETFHOEIE
EREGRirEER  RESETWRITIHS HHF
TIF BRETREENRSKAZENRI B , 7



1T

45555 BT E BMF SR AR BB ELGESNA 57

RESTUNR , AEEREVEGREGE | B
B . AHKIIBSEVERENERREER SR
BEE NARMEESRIE , SAZHETE
ERSR , RSHEERGIRE .

BENPESRRRBSEFE , RENEE
VWERAEXEATE , DHELEEEE . UK
DIREHBHENER HEAFTHREMEXER
R EEELZSHREAREBNEE . RES
B . ERNKENERRETASHEELMNBIR
BEEREENN ,

EESEP I EEMBEE W EER
R OEMGEBELITTRHTSR , TUEBEBARED
MESENSE . EEVEITREIERRRE — Mfx
B NFEEREFDD  BERLSEE LER
S8 TUEENALSENSHEURE L EHE
RZFE .
H iR 33 F A HEK T b B R 5 R A IR
EETEH HERE CADEMEEE , WEERS
B R —HTEEMRIEH &6 LRERETIRR
A PERSERNE

EEVEETHRIFLEZRSERS  THER
LW THEREEWER , AEEREREMNEL
SAREMES . ITHAZHERENBRLS =R
BR:

B2 #HBEL=4ER

3.3 BIMEREZESH
3.3.1 FfiERE

N3 PKPM-BIMirREIIZit RAE T EIER BIM
HEEEETFENTEMESS S8 BER |
T EHTIONRREE A RE , Y BELREN
HFUARER . SAEREAGE  BESFEEXE ,
181D 15 158 Bl Th B 10 ST it 17 X 4 14 S BB Rt FE 46
Rl & A 2 4 AL B IRIT;

N ARESRINEEMNFE R ERERM

UERUMEEHEE BREEEXRARE | RS
EENZINRERIERFERIE 4 4 R L R EE M.,
£l EGEIRS B PR DL R E R AL
W ALE | NRE (AR B R AL {4 B RS R 4
ERPNE RREAES N RIES ZHIE T

RORAEHEAG W IHAG 223 DMREE R ED
KRBEREMKBELRAEREE ZLENESK
B . BRAELSLAHE BoNEXESERR
RERIES .

3.3.2 EFZaoth

HETF BIM=Ea] U IEE N PKPM-BIMYE
BRI IAENERABTSBARAHEXEHIT
FEEESH REWEERERITESDOITRMEMEE
B AREED BERIBEVHERAEL B
FRlAEREAANARTHERAREFE S
Bor HERNEEEESSNFEEE , LAEE
RERRETFEAEERE .

B EEsmFEBRYTUEMEHIZIN B$
EAGEXE , izl BARKXEHER  fARS
7 0.8 mBREESERS 2.3 m, BiZ4EE 500m
KERFREAN 2.2mAHRESEK .

3.4 HHEEZGEHM
3.4 EHHHBEN

EESAHRRN VN BEALEREGREK
HE RXNBARAT @S HMBENESKE
NRBEZ B, EFEMEN HFE . NEFMKERD
KR BREFIKESERMN , E&EEE —
A 120 ~50mm; EEH S AEBHFRERELE |
KEHMEMETHARESENETT HMEBEHR
B EHEKERE MRHFRIEFRKE ETET
MENRKEETRERR LG (ZERKESY
M) & .

ELEILERRUN ERANELMNLT, Imid



58 e N

$39E

B4 SEeohEEE

BEEEILIRKAES, MEELBLREES, B
EEEILTEE L, BREHEILIKEL, TR
BEBLREE  BERE , EHIEXKEELSHEK
EREEELSEE, WHIONEZE LGS
NEL ERERLEFERES,;

3.42 E&EZEHm

BABTEAEH 25 REANTENIMRE
REERE. RESILEEZ G &8 250 E
R RUEBRIFBAFMMESS | LB ERRUBT
BEEEFH NEEXTEd  EXREHS W
ATBT=EEN 3.8 mBAREN 0.9 mBTF
BRAXEEH 2.8 mUBEN 500mmXE IEEXNE
RiREmA 2.4m, WWREHE,SES 100mmiFEE ,
REREREN 2.5m FEHREIEBEAKREES
TA #REE HTER IS LBE .

BEMAF ALK - BERSERHERG  XTF
BEE LR XRZNXE FIFE BIMER T ILMK
B EIENE NELHTERMNWAE FHE
TEHANESZHITOERE KERAETHET
754 D2 ~D5 A4 DC~DDZ LB RM A KE
BEEEEL  NESKBELSLME  BEEE
EARE RASXREAXANNE X EBRIREF
€ 0.15m, &L /KBEL Wi AEENEEER
REERR EEEEEILMN P AELTE A
BREEHEETR , NEEHTHSEILGE .
an -IF§ D21 33%H DH ~DK&h [ SEEBAFZES KB
BMERIE , BRSO IR=MEE , T
QIEE . WTFRAESSOMESRMGEHEE  JTER
£ BIMEEBRFHTRIERE M AW EERERE

RAE HE— LTEAREMA .

R Lf5B) PKPM-BIM &t R €I =47 M
WRE, RMEG TSR | RAUAIIE B i "
.. Bf. R 200 S ETEEHNER &
BEEMERFETIR BI M ELEMAEHBM
t BORENSFTHERST 20 VI ~30cm; &
LARERMEMERNT SENBILANE
e BB EREBHERMAMNUE BN
HETEMEHTER HEThiE TENBESZ
MR .

4 £HE

ZIMB N A PKPM-BIMipRIIRIT RSt , FERIE
HEFEEERENEM L o REEFRE S
BIRIMEARBETENMLSE ST RITHImHRE
RENTREREE AERETE — FaFRE
ERERFEONT MATERMERRETIAYN
EAEFRAGMLN  RAKNFABRELRIERZR
B HBECRRELIETER  BR7TREH
e THHRERRRTIAR , SWRITREER |
O RREETEIRNE TR TER B A%
MR .

SE
[1] SKEET BIMEA 8 5 A 5 B 5 [J] .46 T i K, 201 (1)
120 -l12 .

[2] =BT, KX, =H , & BIMEAEFE=BiItELHE
WHBMBIRNEGESHA [ J] TAERIBEEEA,
2021,I13 (6 ) :104 -l12 .

[3] REAE BMEAEERRSPOLELZHSIETNEARAR
[D] dbm: JEREHRAZE ,2020 .

[4] %X IR, XNER, Bt BIM BEARENBRERNNA
[J] .LIPgEE ,2022 (1) :13 .

[56] HKIg,KFE, F37 1%, & BIMEAERERBE TERE
NBBEZG S RITPHNNA [V SHERSITENW,
2021,3 (9) :39 -41.

[6] #& BMBEAEMTEEEXESTHNNARYIEST
[J] AN ,2018 ,83 -85 .

[7] #E EF BMANBEXSSRNWEESERT B FHKA
L E[A] . FEtELE BIMERSWIEXE[ C] .EK: F E
BRI HR M HMR 2021 .

[8] EKIE KFE, £375% , % BIM BRAKEREI Bitt FEREMN
B ERESRITTHEA] EEERSTENM 2021,3
(9) :39 -41.



% 39 LT | o R = Vol. 3 9 . supplement|

=T Revitth EF11Z S E5HY
B1|\/|J_ [t HE

FHETN, KFEFE, K- EnRIETESHARARERAT , MR  430000)

[ =] ANXMIFRIRBSHHEEERHEE THTET Revitti BT E2EM BIMIEMARITHERKHE . TISSHBPXAER
EEFEMEERE HEERNMEESEH SRBRESEERIRES , BEEEERE — BIEN=BENRE . StbTFEESE
i ReVitRENSHENEKSHNER EEESHEHTATIERNENS I/ FRLKBEESHNIRITER  RAMEET
WIHE R MMERY SLOEENEEYE . =0 LRI RERMHSE .

[ X%17] BIMIEMHE;BE;Revit, M E; L&

BIM PositiveDesign PlotingBased on RevitViewsand Filters

Oiwei-li, Zhang Xin-ping , DaiLong ( China MunicipalEnginering Cenlralsoulh design and Research InsliluleCo., Lid,
wuhan 430010 , China)

Abstract: In thispaper, theBIM( Buildinglnformation Modeling) positivedesign plotingplug- inbased on Revitviewsand filtersis
implemented  acordingtotheactualengineringdrawingrequirements. ltcan realizethepersonalized exportoftheselected viewmodel
to2 Ddrawings, and efectivelysolvetheproblemofconsistencyand integrityoflayerinformation  transferintheprocesofinformation

transfer. Compared withthedrawingsdirectlyexported through theRevitnativeexportfunction , manualsearch and modification are
required afterexport. Thedesign drawingsexported withthisplug- ingreatlyensuretheintegrityand accuracyofthedesign information ,
achievethesimplicityand beautyofthedrawings, = and can providereferenceforotherproceses.

Keywor4 s: BIM positiveploting; Layer; Revit; View; Filter
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Application ofBIM Construction ManagementPlatforminDigital

Transformation ofsewagePlant

0 iuFeng , DaiLong , wu Di, GaoHong- ming , 0 iwei-li( China MunicipalEnginering soulh China Design Research Inslilule

Co., Lld., wuhan ,Hubei430000 , China)

In theconstruction
ofalparticipantsispor,  which

Abstract:
cordination

ofthesewageplantproject, themanagementoftheconstruction
restrictsthelevelofinteligentconstruction

siteischaotic, and  theinformation
ofthesewageplantconstruction.  Thispaper

takesthesecond stageofdiangxiasewageTreatmentplantasan example, specificalyelaborated theBIM application requirementsand

organizationalframework, hasbeen  clearabouttheBIM

advantages; Then , thebasicfunction oftheplatform areanalyzed

colaborativeofice, wisdom sitespecificapplication isdiscused ,

construction
in detailfrom thecockpit, schedulemanagement, quality, safety,

managementplatform application  in thebuildingproces

exploretheconstruction  ofdigitaland  information technology

solutions, toreducethedesign change, shorten theconstruction period , improvetheeficiencyoftheconstruction results.
Keywor4 s: BIM technology; BIM construction managementplatform; digitaltransformation; engineringmanagement
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Research and Application ofReinforcementModelingsoftwarefor
ConcreteMembersofBuildingstructuresBased on 3 DEPlatform
wang Jie, Zhang shen( Cenlral-soulhChina ArchilecluralDesign InsliluleCo., Lld., wuhan 430071, China)

Abstract:  Asan internationalmainstream3 Dcolaborativedesign platforms, Dasault3 DEplatformcan realizethePLM management

ofproductsfromdesign too- mbased on thesamedatasource, which isverysuitableforcurentBIM forward design requirementsin
thefiled  ofarchitecturalenginering. However, asadesign platform derived from mechanicalenginering, itsoriginalmodeling
functionscannotmettheneedsofarchitecturalengineringdesign. Therefore, in  viewofthedeficiencyof3 DE platform in the

modelingofreinforcementofconcretemembers, thereinforcementlayoutsofdiferentmembersarestudied  acordingtoChina0  scodes

and standard drawings, and theautomaticlayoutprogramofreinforcementforconcretemembersisdeveloped bytheCAAsecondary

developmentinterface, which

eficiencyofreinforcement.
Keywor4 s: CAAsecondarydevelopment; reinforcementmodeling; Dasault3 DEplatform; softwaredevelopment

realizesautomaticlayoutofreinforcementofdiferentmembersand greatlyimprovesthemodeling
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Detailed Design ModuleofPrefabricated ComponentsBased on PKPM-PC

shu wen-jun , wu Rui-rui, ZhaoDong ( Beijing GouliTechnologyCo., Lid, Beijing shifeng TechnologyCo., Lid ,

100013 , China)

Abstract:
design
relativelycompletewholeprocesdesign ofcomponentmodeling,
ofunified  profesionalreinforcementdatadefinitions, and
developmentofPKPM- PC software. Based on
prefabricated componentdatastructureofthesoftware,

Thestelbarsinsideprefabricated componentsinprefabricated buildingsareoften complex,
softwarelacksfreand flexibleeditingmeans. Asapopularasemblydesign
editing,
PKPM- PCsoftwareastheplatform, thispapersortsout, abstracts,

theaboveprofesionalreinforcementdatastructure,
A setoftwo- dimensionaland

Beijing

and thecurentcommonlyused
PKPM- PCprovidesa
drawingand statisticsforprefabricated components. Taking

softwarein  themarket,

merges, expandsand optimizesthereinforcementdata, formsaset
providesarelativelycompletedatastandardforthesubsequentreinforcement

combined  with theexisting

thre- dimensionallinkagedeepeningediting

moduleforexistingprefabricated componentreinforcementofPKPM- PCisresearched and developed.
Keywor4 s: BlIMBase; prefabricated building; prefabricated component; 2 D- 3 Dinteractivesystem; detailed design
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Realization of3 D stelstructureModelReconstruction
TechnologyBased on CADDrawings

yang shuang-: hou ,Gong Xiu-feng, Tong Da-yun(Beijing GloryPKPM TechnologyCo.,LId., Beiding 100013 , China)

Abstract:
realization of3

AimingattheproblemthatBIM  modelreconstruction isstilinthemanualstageand  thereisalotofrepetitivework, the

D stelstructuremodelreconstruction technologybased on CADdrawingsisstudied. In thispaper, acordingtothe

requirementsof3 D modelreconstruction ofactualstelstructure, asetofdrawingidentification modelingprocesisdesigned

includingaxisnetwork identification , flordivision , section identification , stelbeamidentification , and stelcolumn identification.

Thisproceshasbeen tested and verified bymanypracticalprojects, and can identifythestelstructureelementsinthedrawingswith

high accuracy. ltcan reducetheworkload ofdesignersinmanualmoldturnover, and quicklyre- establish thethre- dimensionalmodel

ofthestelstructure.

Keywor4 s: stelstructure; 3 Dmodel; drawingidentification
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Abstract:
bigdata,

withtherapiddevelopmentand

construction ,

ofinformation and dificultyinsharingdataand information

thebasisof3
points,
managementplatform,

large- scaleapplication oftechnologiessuch asthelnternetofThings,
inteligentconstruction hasled anewround ofrevolution
therearemanyproblemssuch aslowcolaboration eficiency,

ofalparties,
thecurentengineringprojectmanagementbyrealisingthevisualmanagementofengineringdataintimeand
D geometricmodel. Thispaperexplorestheconstruction controlmodeofBIM+ digitalisation

theasociation of3 Dmodelswithschedulemanagement,

mobilelnternetand

intheconstruction industry. However, inthefieldofenginering
dificultyinfindingengineringdata,

whileBIM

slowsynchronisation

technologyisoneoftheimportantmeanstosolve
spaceindigitalformon

analysesthebusinespain

and proposesnewconstruction managementapplication ideasand functionaldesign solutions. BydevelopingaBIMcolaborative

costmanagement, drawingfilemanagementand quality

and safetymanagementisrealised , and BIM visualisation managementiscompleted , which efectivelyimprovesprojectmanagement.
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Casestudylnvestigation ofBIM Modellntegration Proces
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Abstract:
Construction)

Using3 D modeling softwareforarchitecturaldesign  hasbeen prevalentin  AEC ( Architecture,

geometricand

Enginering and

industry. However, duetomultipleregionsand softwarevendors, propertydatafrom diferentdesign

modelsgenerated byvariousBIM softwareneed tobeintegrated , inordertoproduceamulti- disciplinaryand multi- phased BIM design

modeleventualy. Nevertheles, themodeldatagenerated bydiferentsoftwareareheterogeneous. Thiscan  resultin conversion ,
presentation and otherproblemsofgeometricand non- geometricmodeldataduringtheBIM 3 D design modelintegration  proces.
Through casestudyinvestigation , thispaperelaboratesand ~ summarizestheproblemsofcomponentmaterialmisingand complex

sectionalcomponentpresentation ,  which werefound duringtheBIM design modelintegration proces. Then based on C++

programmingand  sDK, thispaperintroducesBinaryParsingmethod  foraddresingthecomponentmaterialmisingissueand  sectional

ContourDispersion method forcomplexsectionalcomponentpresentation respectively. Theoutcomefromthispaperrealizesthetheory-
to- ground application oftheabovemethodsin ordertohelp improvetheaccuracyand eficiencyofBIM design modelintegration
proces.
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BIM ( buildinginformation modeling) ; 3D design model; binaryparsingmethod; sectional
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Extension and Application ofPython insubstation FrameDesign software
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Abstract: Forthedesign and construction ofpowersystemfacilities, thedesign ofsubstation and itsrelated transformation framework

isan importantstep tobuildalife- cycleinformation model,  standardizetheconstruction procesand formasmartgrid. Electricpower

design institutesaremigratingtheexistingdatatothe3 DvisualBIM modelplatform. Theinteractivemodelingand migration method
adopted isineficientand repetitive. PKPM- DLss usesPython modulestoencapsulatetheexistingfunctionsand interfacesand provide

themtodesigners, which can speed up thedatamigration tothenewdesign software.
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# subsframe.py

clasColumnR:

o o o Aﬂi o o
def init (self)-3 None:

self.name=, .
self.height=0

self.btmwidth =0
self.topwidth =0
self.br=0

self.btmwidthBrace=0
self.topwidthBrace=0

pas

def setColumCeo( self, height, btmwidth,
topwidth) -3 None:

self. height= height
self.btmwidth =btmwidth
self. topwidth= topwidth

pas

defsetColumBrCeo( self, br, btmwidthBrace,

topwidthBrace) -3 None:
self. br= br

self.btmwidthBrace=btmwidthBrace
self.topwidthBrace=topwidthBrace

deftoJson(self):
return |

. hame, :self.name,

. height, :selfheight,

. btmwidth, :self.btmwidth,

. topwidth, :self.topwidth,

. br, :self.br,

. btmwidthBrace, : self.

btmwidthBrace,

. topwidthBrace, :selftopwidthBrace
|
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importjson
importsubsframe

HFENEE B EYE
defsetColumnRFromExistData(flname,colR) :
fl=open(flname, mode=% 0)

# ZEVEE 5140 height, btmwidth, topwidthZ:
TE
colRsetColumCeo(height,btmwidth,topwidth)
# REHMETE

fl. close()

returnTrue

# 4R DLss 201

defgenColumns() :
colums=| |
lifile=[ Ocol.data0,0col2.data0]
id =0
forflnameinlifile:
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retstate=0ok0 4 Z-4 AFHE( HiE) I
return columnDatas, retstate 5 Z-5 AFHE 2
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Application Research ofTunnelLiningDefectinformation
Visualization Based on BIM Platform

LiDan-yang' , wang Jun® , Chen Ke-xin' , LiZhi-xin' , Hong wen-jie'( I.Beijing Hua:hu Building Research InsliluleCo.
LTD, Beijing 100176 ,China; 2.Beijing Uni"ersilyofTechnology, Beijing 100124 , China)

Abstract: Tunneldefectdetection isan indispensablelink in theimplementation ofunderground tunnelconstruction. In orderto
preventthesuroundingrock  deformation  orcolapse, apermanentsupportstructure, namelytheliningofthetunnel, wilbebuilt
alongtheperimeterofthetunnelwith  reinforced concreteand othermaterialsduringthetunnelconstruction. However, thecurent
detection  dataresultsarenotintuitive, which  hasagreatimpacton  theeficiencyofdefectprocesing. In  ordertobeabletovisualy
determinetheconcreteliningofdefectinformation  data, improvetheeficiencyofdefectcontrol, thisarticleisbased on BIM platform
for3 d visualization oftunnelliningdefectinformation dataprocesing, makeavarietyofdatamoreclearlyand intuitivelyshowinfront
ofthemanagementstaf, convenientmanagementtimelyand fulygrasp thedefectsituation ofthetunnelliningand safestate, Then the
defectanalysisand treatment,  improvethedetection eficiencyofliningdefect, improvetheaccuracyofliningdefectregulation

efectivelyavoidmisingtunneldefect, reducetheconstruction risk increasethesafetyoftunnelenginering.
Keywor4 s:  BIM; tunneldefectsdetection; 3 Dvisualization
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PKPM structuresoftwareDataApplication Programminglnterface
Zhang yan-ru, LiLu ,Zheng Xiao- bin, Gaoyang- mei(Beijing GloryPKPM TechnologyCo.,LId, Beiding 100000)

Abstract: Asthestructureofthebuildingbecamemoreand  morecomplex, structuraldesign  cyclesarealsobecomingincreasingly
tight, In ordertomakemodeladjustmentand structuralcostoptimization moreconvenient,  activelyrespond totherequirementsofthe

digitization ofthenationalconstruction industry, Thisarticlefocuseson thePKPM structuresoftwareDataAPlsecondaryDevelopment
Kitenablesparametricadjustmentofmodelingmodels.  Thismethod developsasetofAPIsecondarydevelopmentkitin an object-
oriented organizationalway, and theAPlinterfacepre- writescomplexoperationsin afunction , compilesthem intodynamiclink

libraries, and providesC# , Python and C++ versionstometcustomerrequirementsformoreeficient, fastand accuratemodelingand
structuralanalysis. soastopromotethestructuraldesign toachievetheintegration ofparametricmodelingand calculation analysis.
Keywor4 s: softwaredata; Application Programminglnterface; secondarydevelopment
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IndependentBIM PlatformsoftwareDevelopmentand Application

Zhang yun-yi,Zhou Pan , wang yao, Jiang Li)Beijing GloryPKPM TechnologyCo, LId. Beijing 100013)

Abstract:
tothelong- termhighlydependenceoforeign BIM software, theinformation securityrisksofourcountryareconstantlyincreasing. Itis
urgenttoadoptindependentand controlableBIMtechnologytoensurethedevelopmentoftheengineringconstruction industryand the
nationaldataand information security. In thispaper, theresearch achievementsofBIMBaseplatformsoftwareareputforward. Based

BIMhasbecomethekeycoretechnologyinthedigitaltransformation  oftheengineringconstruction industry. However, due

on BIM reviewand managementsystemofconstruction drawingsinHunan Province, theapplication methodsofindependentinteligent

examination technologyareanalyzed , which promotestheapplication ofBIM in thedesign stage, supportstheconstruction ofsmart

cities,  ensuresthesafetyofenginering datainformation , and providesa referenceforpromotingthedigitaltransformation of

engineringand  theindependentcontrolablepathofBIM  software.
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Research and Application ofComponentAtributeDefinition and
MountingMethod Based on DomesticBIM software

Zhou vyi-:e, Nan Xi, Lidia-gi(Beijing GloryPKPM TechnologyCo., LIld., Beijing 100013 , China)

Abstract: Theadditionalinformation atached totheBIM modelatdiferentstagesisakeypartofmodel. Nowadays, mostoftheBIM
softwareused inengineringpracticewithin Chinaisimported fromforeign countries. whileitpartialymetsthecurentneedsof
buildingdigitalization , therearestilsomeproblems. 0 n theonehand , imported BIM softwareisgeneralydesigned fortheregionsin

thecountryoraround theworld, which cannotweladapttotherequirementsofstandardsand engineringpracticein  China.

Therefore, itisdificulttoefectivelyenhancethevalueofBIM modelsinthelife- cycleapplication. 0 n theotherhand , thebehaviorof
foreign BIM softwareisnottransparentand fuly- understand . Extensiverelianceislikelytoposeathreattourban and building
information securityinChina. BasicrequirementsforcreatingBIM componenttypesand atributemountingareproposed inthispaper,

referingtothestandardforDesign  DeliveryofBuildinginformation Modeling. Takingthetype- atribute- managerfunction provided by
theBIMBaseplatformasan example, Itexpoundstheideasand advantagesofusingdomesticsoftwaretorealizethewholeprocesof

BIM application , which includescreation- management- mounting- transferofatribute. Besides, an engineringexampleispresented
based on theschemementioned above. Practicehasproved thatflexibleatribute- creation and  atribute- mountingareprovided this
function withgood userinteraction experience. In addition , thisfunction alsohasgood dataintegrityand scalabilityindataexchange
withexternalsoftware.

Keywor4 s: BIM; propertydefinition; propertymounting; customproperties; dataexchange
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Abstract:
oftheindispensablepaths.

Inordertoreducecostsand increaseeficiency, enterprisesintheconstruction industrygradualypromotedigitization asone

Buildingaprivatecloud thatmetsthebusinesneedsofenterprises, aswelassupportingdigitalsystems

and securitysystems, can notonlysolvetheactualbusinesproblemsofenterprises, butalsohelppromotethedigitaltransformation  of

enterprises.

Thispaperexpoundsthetypicalpracticalcasesofenterprisesbuildingprivatecloudsand

promotingdigitaltransformation.

Keywor4 s: BIM; digitization; cloud computing; cloud storage; network security
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Exploration and PracticeofDataCovernanceinDigital

Transformation ofEngineringDesign Enterprises
wang Jin( China NuclearPowerEnginering Co., LTD, Beijing I00840 , China)

Abstract: Digitalization hasbecometheinevitablechoiceforenterprisesseekingtransformation and development, and datagovernance
istheonlywayforenterprisestorealizedigitaltransformation. Combined with thedigitaltransformation ofenginering design
enterprises, thispapermakesusefulexploration and practiceon thedivision ofresponsibility, qualityassurancesystem, data
clasification and goalorientation ofdatagovernance.Thispaperproposesthatdatagovernanceshouldadheretotheprincipleof, lam
themain, ITimplementation businesasasupplement, ; Establish datamanagementqualityassurancesystemframeworktoensurethe
eficientoperation ofdata; Clasification and clasification methodstocontroldata, toavoid dataislands; Dataisgoverned around

businesneedsand

growth pointstoform avirtuouscircle.

Thispaperprovidesvaluablesugestionsforthepracticeofdigital

transformation and datagovernanceinengineringdesign enterprises, and hasreferencesignificance.
Keywor4s: datagovernance; digitaltransformation; engineringdesign company
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Abstract: Underthedoublecarbon targetsof, 2030 carbon peak, and . 2060 carbon neutral, , asamajorcarbon emiter, thepaceof
carbon reduction intheconstruction industryisacelerating. Digitaltechnologyplaysan importantrolein addresingclimatechange
and promotingcarbon emision reduction , and BIMtechnologyisofgreatsignificancetobuildingcarbon control.Thispaperexplainsthe
necesityand forward-lookingofitsresearch byanalyzingthedevelopmentbackground ofcarbon emisionsand digitaltechnologiesin
theconstruction industry; Through thedigitalcontrolofthewholelifecycleofthebuilding, especialytheoperation and maintenance
stage, theresultsofenergyconservation and eficiencyareobvious. Finaly, theBIM3 Dmodelisused tocalculatetheactualbuilding
case,and through thecomparison withtheresidentialbuildingsinthel980s, theresultsshowed thatthecarbon emisionswerereduced
by38.50% in theoperation and maintenancestageofthebuilding, and theoveralcarbon emisionswerereduced by27.70% ,

providingpracticalexperienceand theoreticalbasisforthecarbon emisionsoftheconstruction industry.
Keywor4s: digitaltechnology; buildingcarbon emisions; productlifecyclemanagement
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Abstract: ThedevelopmentofBIM  technologyposesnewchalengestotheapplication —oftheconstruction industryand theteachingin
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BIM application abilityintheengineringconstruction industry.
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BIM-Based Prefabricated InteligentReviewsystemand ItsApplication
Lu Dan-ni, Ma En-cheng , Hu Pei-ning , ZhaoDong , LaiZong-rui(Beijing GloryPKPM TechnologyCo.,LId, China)

Abstract: In ordertosystematicalysolvetheproblemsofinconsistentreviewstandardsand lowrevieweficiencyencountered inthe
manualreviewofprefabricated construction drawings, thispaperproposesaprefabricated inteligentreviewsystem based on the
autonomouscontrolableBIMBaseplatform, which includesstandard dataformatfiles, coreThethresubsystemsofthereviewengine
and thereviewplatformareused toverifythedomainrulebaseand semanticmodelthrough thereviewengineand itscoredatacenter,
and finalyrealizetheinteligentreviewoftheasemblyrateand othergeneralprovisionsinvariousplaces. Finaly,  thispapertakesa
prefabricated BIM auditprojectin HubeiProvinceasan example, introducestheeficientapplication ofprefabricated inteligent
auditingintheprojectinstance, and explainsthatprefabricated inteligentauditingcan improvethequalityleveland eficiencyof
construction projects, speed up theprocesofinformatization , and promotewisdom.Urban construction isofgreatsignificance.
Keywor4s: BIM review; prefabricated building; inteligentconstruction; BIM
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Abstract: Thehigh " tech erapromotesthetransformation oftheconstruction industry. Asan importantmeansofthetransformation of
theconstruction industry,  theprefabricated buildingdevelopsvigorouslyinChina. Butatpresent,  prefabricated concretebuildingsin
thedesign , production , construction , operation and maintenanceofeach stage, didnotkeep up withthepaceofTheTimes, each stage
thereareloweficiency, lowinformation level, high construction cost, lowinteligencelevelproblems. Thispapermainlyanalyzesthe
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construction and operation and maintenance. Atthesametime, itputsforward thesolution ofapplyingBIM technologytobuild the
inteligentconstruction platformofthewholeindustrialchain.
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Abstract: In viewofthecurentsituation ofhigh technicalthreshold: complexscenarioproblems: and high investmentin network
securityprotection  ofthelnternetofsmartBuildings- thispaperstartsfrom  thenationalsecurityrequirementsand combinesthe
inteligentbuildingnetwork  systemdeveloped  bythecompanyand putintocommercialuse- fromsystemarchitecturetoThenetwork

architecture- combined with thephysicaldefensestrategyand managementstrategy: comprehensivelyproposesthenetwork security

strategyoftheinteligentbuildingnetwork. Itprovidesapracticalrouteforenterprisestoeficientlybuildanetwork securitysystemfor
thelnternetofBuildings.
Keywor4 s: inteligentbuilding; internetofthings; cybersecurity; network layering; securitystrategy
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DigitalDesign PracticeofinteligentConstruction Based on BIM BasePlatform

ZhaoRui-yang , LiuMiao- miao, Lishu- yang , yang Hua( GloryPKPM TechnologyCo., Lld., Beijing 100013)

Abstract: Inteligentconstruction isan inevitablechoiceforthetransformation and developmentoftheconstruction industryand an
importantmeasureforthepursuitofhigh-qualitydevelopment.Aceleratingthecordinated developmentofinteligentconstruction and
newbuildingindustrialization isoneofthemaintasksproposed inthe, l4thFive-Year, Construction industryDevelopmentPlan, and
inteligentconstruction isinseparablefromdigitaldesign.Theprefabricated buildingdesign softwarePKPM-PCdeveloped based on the
domesticBIMBaseplatformistheachievementof, BIM-based Prefabricated BuildingsystemApplication Technology. in the, 13th
Five- YearPlan, nationalkeyResearch and developmentprogram. lItisalsoan importanttolfordigitaldesign in theprocesof
inteligentconstruction. ThispaperwildescribetheimportantpracticeofPKPM- PCinthedigitaldesign ofinteligentconstruction from
theaspectsofsoftwarelocalization , inteligentdesign , design standardization , design expansion , design datarelayproduction, etc., so
astoprovideareferenceforpromotingthecordinated developmentofinteligentconstruction and buildingindustrialization.

Keywor4d s: BIMBase; PKPM-PC; inteligentconstruction; digitaldesign
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Optimisation AlgorithmofFoundation Position Based on Dimension
Reduction and TheAlgorithmforThre- factorinscribed Circles

Zhu Gui-na , yang you-:i(Beijing GloryPKPM TechnologyCo., Lld, China AcademyofBuilding Research , Beijing 100013 ,
China)

Abstract: Rationaldetermination  offoundation position isthepremiseoffoundation design. Becauseofthediversityoffoundation
geometryand thecomplexityoforiginalfoundation distribution , theoptimization offoundation position isverycomplex. when judging
theimpactofnewfoundationson theoriginalfoundation and boundarybydistance, theoptimisation ofthefoundation position involves
distancecalculation and position optimisation between thepolygon and complexpolygon combination. ( ) Byintroducingtheconceptof
entryblock, and theideaof- dimensionalityreduction, , thisstudyconsiderablysimplifiestheabovecalculationsbytransformingthe
complexsolution ofthedistancebetween thepolygon ( two-dimensional; 2D) and polygon combination ( 2D combination ) intoa
solution ofthedistancebetween thereferencepointwithin thepolygon ( zero- dimensional; 0D) and the - entryblock , (2D
combination) ; thissolution isfurthertransformed toasolution ofthedistancebetween thereferencepoint( 0D) and - entryboundary,
( one- dimensionalcombination; ID) .(2) Thus, position optimisation istransformed intoasolution ofthemaximuminscribed circleof
thecomplexgeometryenclosed bythe: entryboundary, . (3 ) Acordingly, an algorithmfordeterminingthemaximumthre- factor
inscribed circlebased on nodesand directed linesegmentsisproposed , which calculatesthemaximumdistancefromthereferencepoint
totheentryboundaryand  thecorespondingposition ( i. e., theexactsolution oftheoptimalfoundation position ) . Theresultsof

engineringexamplesshowthatthemethod inthispapercan accuratelycalculatethemostlocation ofthenewfoundation ,  which verifies
thefeasibilityofthemethod inthispaper.
Keywor4 s: buildingfoundation; location optimization; dimensionalityreduction; minimumdistance; maximuminscribed circle; entry

block
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[ E] £2REPEET  BIMEERNERAERA , EIERAEFENRYE PKPM-Energy, fR T BEZREFRIH
BERRYT . FTRSERKMNERAT . EREGHESENRIFEOTERNTNNE . FRERP IEERRBNERE
FRAFHWE/N BIEMNBEEARY WEEEZAFARAATNEREHBEGSEEETHERR . ABREFE
MHRTSHERNBERT ERTFEALSMK FEMNELMXNEFEMTEERRS IEEHRREHH 2.5 w(m® K)
INE Twi(m® K) DBIEFEE | BELNEASSHRN=NARBEHSKSHT BREFTRESFIRAT 6% . 4.2 %
3.8 % , AERMAMKSRUES BEXEIBNERARY BREFEUTRERREFTHRUBE .

[ XA HEERREEHREIERAM, TRER

InfluenceofExternalwindowHeatTransferCoeficienton Load and
EnergyConsumption ofResidentialBuildingsinDiferentClimateZones

LiTong , Liudian-lao, LiPan-pan , Chen Jin-ya(Beijing GloryPKPM TechnologyCo., LId, Beijing 100000)

Abstract:  In thebuildingenvelope, thebuildingload caused  bytheexteriorwindowsisrelativelylarge. Therefore, theenergy

consumption  simulation  softwarePKPM- Energyisused tostudythebuildingload ofresidentialbuildingsunderdiferentheattransfer
coeficientsofexteriorwindows,  diferentclimatezones, and buildingcomprehensiveenergy. Changelawofconsumption and energy

savingrateofbuildingenvelope. Theresultsshowthattheheattransfercoeficientoftheexteriorwindowhaslitleefecton theannual
colingload ofthebuilding. Byreducingtheheattransfercoeficientoftheexteriorwindow, ithasasignificantefecton reducingthe
annualheatload ofthebuildingand theoveralheatingenergyconsumption ofthebuilding. when thethermalparametersofthe

buildingenvelopearethesame, compared withthehotsummerand wintercoldregions, theenergysavingrateoftheenvelopestructure
intheseverecoldand coldregionsishigher, and theheatransfercoeficientoftheexternalwindowisreduced by2 . 5w/ (m2 . K) . As
smalasiw/ ( m? . K) , underthethretypicalurban meteorologicalparametersinseverecold, coldand hotsummerand coldwinter
regions, thebuildingenvelopeenergysavingrateincreased by6% , 4.2 % and 3.8 % , respectively, thatis, thebuildingenvelopeThe

coldertheclimateintheregion , themoreobvioustheefectofimprovingtheenergy- savingrateofthebuildingenvelopebyimproving

theheattransfercoeficientoftheexteriorwindows.
Keywor4 s: externalwindowheattransfercoeficient;  energysimulation;  buildingload;  energysavingrate
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[ XA BHLBE FEERN, TEHK HEHE

Application ofModularMobileshelterLaboratoryinspace
Emision MetrologyExperiments

Luoyu-chen , wang Zhuo, Zhang Ming-yu , wang Fan(NalionallnsliluleofMelrology, Beijing (02200 , China)

Abstract: Based on thedevelopmentstatusofmobilelaboratoryin China, thispapertakesmodularmobileshelterlaboratoryasthe
mainlineofresearch , expoundsthecharacteristicsand advantagesofshelterlaboratory, and fulyappliesittotheconstruction ofspace
emision measurementexperiment.Theexperimentalsitecan monitorand retrievetheurban areaemision spacethrough theanalysisof
greenhousegastracecomponents, smokeemisionsand PM2.5 measurementresearch , aswelasCC/MCcombined measurementof
VOCsand othermethods, sothatthedomesticlidaropen spacetraceabilitycalibration systemreachestheinternationalstandard of,

measurable, reportableand verifiable, .Theapplication ofmobilelaboratoryinspaceemision measurementtestnotonlyconformsto
theerabackground ofgreen buildingsand sustainabledevelopment, butalsocontributestoChinaOsnationallow-carbon development

strategyof, carbon peak, carbon neutral, and atmosphericenvironmentgovernance.
Keywor4s: Mobilelaboratory; Creen building; spaceemisions; Metrologyexperiment
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studyon ThesetingRetardantand self- HealingPropertiesof
Capsuleand PilAlkali- Activator

yeXiao- bin' , Huang Jin-guang''> , Feng Jian' , Lu wei-chao', XueEr-wei, Xiaoyong' , Chen Fa-guan' ( I.
CHINAMC5 GRO UPCORP.LTD, sichuan Chengdu 61000 0; 2. HarbinInsliluleofTechnology, Heilongjiang Harbinl50000)

Abstract:
0 PC- based concrete, alkali- activated slagconcreteshowsuperiorpropertieson mechanicaland corosion resistance. Theapplication of

Alkali- activated slagconcreteisanewtypeconstruction materialwith environmental- friendlyperformance. Comparewith
alkali- activated slagconcreteprovideasolution toachievecarbon neutralization. However, therapidsetingpropertyofalkali- activated

slagconcretelimittheutilization in- situ. Inthisstudy, aslow- setingmethod acordingtothepharmaceuticalindustryisproposed. The
alkali- activatorisprocesed intocapsulesand pilstoretard thesetingtimeofalkali- activated slagconcrete. Testresultalsoshowby

usingalkali- activated capsulesand pils,

concreteshowself- healingability. Thewidthofcracksisobviouslyreduced.

Keywor4 s: alkali- activated slagconcrete; environmental- friendlymaterial; capsule; pil; sustained release
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Carbon Emision Calculation and Carbon Reduction Analysisin
ThewholelLifeCycleofBuildings

Zhang Chun-fang' ,sun Zhi-yong® ( |.China AcademyofBuilding sciences, Beijing [00013;2.China Ci"ilEnginering sociely,

Beijing 100835)

Abstract: Underthebackground ofthenationalstandard , CeneralCodeforBuildingEnergyConservation and RenewableEnergy
Utilization, , thispaperselectshotsummerand wintercoldand thermalzoningastherepresentative, and analyzesthemainconstraints
afectingenergyconservation intheoperation phaseduringthedesign procesacordingtotheproportion ofenergyconsumption inthe
operation phase.Combined withthebasicdataofactualengineringcalculation , theestablished corecalculation method and modelare
used tocompareand verifythecalculated valuesofbuildingcarbon emisionsbeforeand aftertheoptimization design , toobtain the
carbon reduction eficiencyunderdiferentdesign measures, and then summarizethedesign measurestocontrolcarbon emisionsunder
theclimatezone.
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Research and Application ofThre-DimensionalReinforcementCreation and
ParametricEditingMethod Based on DomesticBIMBasePlatform

Zhang Meng , wu Rui-rui, Lu Dan-ni, Hu Pei-ning , wang Xiao-gian(Beijing GloryPKPM TechnologyCo.,LId., Beijing
100013 , China)

Abstract: Compared with2 Dgraphicdesign , thecreation of3 Dvisualreinforcementisintuitiveand eficient, and thetraditionalBIM
modelingtechnologypaysmoreatention todisplayingthegeometryofthecomponent, and thereinforcementrequired insidethe
componentisnotfulyreflected. Atpresent, themainstreamforeign  softwareRevitand Teklaon themarkethavesupported thefre
creation ofthre- dimensionalreinforcementand applied toalargenumberofprojects, whilethedomesticlack ofuniversalthre-
dimensionalreinforcementmodelingsoftware. Based on thedomesticBIMBaseplatform, amodelingand  editingmethod  ofthre-
dimensionalstelreinforcementisresearched which  isofgreatsignificancefortheapplication  ofthre- dimensionalreinforcementin
domesticBIM model.  Therefore, thispaperproposesageneralthre- dimensionalreinforcementmodelingtechnology, takingthe
creation ofcaisonsand prefabricated baywindowsasan example, introducingitsusemethod , and realizingthelinkagebetween

concreteand reinforcement,  efectivelyreducingtheamountofmodelmodification , and providingsupportfortheBIM application of

thre- dimensionalreinforcement.
Keywor4 s: thre- dimensionalreinforcement; domesticplatform; BIM technology; parameterized editing
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studyon theLife- CycleCarbon Emision ofBuildingswith

DiferentstructuralFormsBased on DomesticBIM Platform
— A CasestudyofaKindergarten inChangsha

Long yi-xiang' , Ou Peng-fei, yiZi-han', wang Jia-yuan® , Liuping-ping® ( I.Hunan ArchilecluralDesign Inslilule
GroupCo.LId, Changsha 410000 , Hunan , China; 2.Beijing GloryPKPM TechnologyCo.Lld, Beijing 100013 , China)

Abstract) Asoneofthekeyfieldsofdoublecarbon  enginering, thecarbon emision characteristicsofbuildingsneed tobefurther
studied. In ordertostudytheinfluenceofdiferentstructuralformson thelLife- CycleCarbon Emision ofabuilding, thispapertakesa
modernwooden structurekindergarten inChangsha, Hunan astheresearch object, adoptsthecalculation method ofthecarbon emision
ofthewholelifecycleofthebuilding,  and calculatesthecarbon emision ofthemodern wood structureand reinforced concrete

structurebased on thedomesticautonomousand controlableBIMBasesoftwarePKPM- CEs , thecarbon emision diferencebetween the
twostructuralformswascompared and carbon reduction analysiswasmade. Theresultsshowthatcompared with reinforced concrete
structure, Life- CycleCarbon Emision ofmodernwood structureisreduced by5 .9 8 % ; intheproduction stageofbuildingmaterials,

thefinalcarbon emision reduction valuereached 25.00 % ; in thebuildingmaterialproduction period , thefinalcarbon emision
reduction valuereached 25.00 % ; inthebuildingmaterialtransportation period , carbon emisionsincreased by43.32 % ; atpresent,
theempiricalformulamethod isused intheconstruction and demolition period , and thereisbasicalynodiferenceincarbon emision
between thetwostructures; in theoperation period , compared with thereinforced concretestructurewith5 0 mmfoamed glasplate
externalinsulation , thecarbon emision ofmodernwood structurewithconventionalpracticeisreduced by0 .18 % , and 4.25 % after

theoptimization ofinsulation structure; inthebuildingmaterialrecyclingperiod , thecarbon emision reduction ratioofmodern wood
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structureisthelargest, reachingl0 6.3 6 % , which can bestreflectthecarbon reduction efectofmodern wood structure. Theresults

showthat, from theaspectofenergysavingand emision reduction , thepracticalapplication ofmodern wood structureshould be

popularized duetothecarbon sequestration function ofwood itself, thecharacteristicsofthermalperformanceand theadvantagesof

recycling.
Keywor4 s: BlIMBaseplatform; PKPM- CEs; modernwooden structure; reinforced concretestructures; life- cyclecarbon emisions
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Research on Method of&uick ModelCheckingBased on
BIM and PointCloud Data

Chen wei-guo', wang Li-jun®* , song Hua-guo®( I.China RailwayEryuan Enginering GroupCo.Lld, Chengdu 610036 ,China;
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Abstract: In  ordertopromotetheapplication efectand qualityofBIM  modelin thewholelifecycleofengineringprojects, the
research on therapidreviewmethod ofBIM modelbased on pointcloud dataiscaried out. Through analysisproblemsexistinginthe
traditionalBIM modelreviewmethods, relyingon asubwaystation projectofCuangzhou MetroLinell thispaperproposesarapid
BIM modelreviewand modification method based on pointcloud datathrough thesecondarydevelopmentofRevit. Thepracticeshows
thattheoptimized pointcloud recheck method systemprocesismoreperfect, and moresuitablefortheactualprojectBIM  model

recheck application; UsingthesecondarydevelopmentofRevitand actualmeasurementofengineringentitydata, theaccuracyofBIM
modelmodification isclosetol0 0 % ; Theapplication ofthismethod can significantlyimprovetheeficiencyofmodelmodification and

thequalitymanagementabilityofreviewresults, and reducethelaborcost.
Keywor4 s: Pointcloud; BIM; & uick review; secondarydevelopment
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Research on second- O rderEfectCoeficientand Buckling
AnalysisofCeneralstelstructures

LiuXiao-guo', Lidian-liao®> , Chu Feng-gen® ( I.China AcademyofBuilding Research Co., Lld., Beijing 100013 , China;
2 . ZhongkailnlernalionalDesign GroupCo., LlId, Beijing 100013 , China; 3. 0 inghaiHechen slelslruclureEnginering Co., LId.,
Xining 810000 , China)

Abstract: Thesecond orderefectcoeficientofstelstructureisthebasistodeterminewhetherthefirstorderanalysismethod orthe
second orderanalysismethod isadopted forstelstructuredesign. Forgeneralstelstructureswithbendingand shearbendingdeformation
forms, thestelstructurestandardtakesthereciprocalofthecriticalfactorobtained bytheratioofthelowestorderelasticcriticalload of

theoveralstructuretothedesign valueoftheload toobtainthesecond orderefectcoeficientofthestructure. =~ PMsAPsoftwareobtains
thelowestorderbucklingmodeofthestructureintwodirectionsthrough  Bucklingbucklinganalysis, and then calculatesthesecond order

efectcoeficientofthestructure. Forstelstructureswith  uniform masdistribution alongtheheight, therelationship between the

stiffnestoweightratioand  thesecond- orderefectcoeficientisderived  acordingtothecantilevercolumn  model. Thesecond- order
efectcoeficientofgeneralstelstructuresisestimated simplyand eficientlybydividingtheresultofthestiffnestoweightratioofthe
structurebyO0 . 14 . sATwEsoftwareusesthismethod tocalculatethesecond- orderefectcoeficientofgeneralstelstructures. Through

thecaseofelasticbucklinganalysis, itisfound thattodeterminethelowestorderoveralbucklingmodeofthestructurein both
directions, itisoften  necesarytocalculatemanyordersofmodes, and itisalsodificulttoaccuratelydeterminethelowestorderbuckling

mode. Theresultsofthesimplified method arebasicalyconsistentwiththeresultsofbucklinganalysis. Inthedesign itissugested that
thesecond orderefectcoeficientofgeneralstelstructurecan besimplified acordingtothesATwEsoftwareforregularstructures.
Keywor4 s: second orderefectcoeficient; Firstorderanalysis; second orderanalysismethod; stiffnesweightratio; Buckling

analysis;  bucklingfactor
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Research on TheDigitalManagementofRailwayEnginering
ProjectsBased on BIM+ Cls

Fu Hai-ging , Huang wu , Liu you-song( BIM Cenler, China RailwayEryuan Enginering GroupCo., Lld., Chengdu sichuan
610031 ,China)

Abstract:  In ordertorealizethedigitalmanagementofthewholelifecycleofNanjingHuaiAn  intercityrailway, improvethe
managementlevelofthewholelifecycleofNanjingHuaiAn intercityrailway, form enginering entitiesand  digitalarchives
synchronously, builda, digitalNanjingHuaiAn, and caryouttheresearch and developmentofdigitalrailwaymanagementplatform.
Through theBIM model, itprovidesacarierforvariousdata, and integratesitintotheClsscenetobuildamacroscenebased on BIM

+Cls, and providevisualscenesupportfortheplatform.Theplatformcoversmultiplestagesofdesign , construction and operation and

maintenance, includingten modulessuch asoverview, investment, requisition and demolition, operation and maintenance, and digital
archives. Buildadigitalbaseacordingtothecharacteristicsoftheproject, formaBIM + Cls macroscene, and caryouttypical
applicationsbased on thedigitalbaseand platform. Theresearch showsthatthrough theimplementation ofthescheme, theoveral
controlofthedesign scheme, thedynamicgrasp oftheconstruction situation , thefilingand trackingofvariousdocuments, and the

digitaloperation and maintenancecan berealized , which can providereferenceforothersimilarprojects.
Keywor4 s: BIM; Cls; railwayenginering; fullifespan; digitization
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Research on Calculation Method ofPrefabrication Rate(CB) of
Prefabricated BuildingBased on PKPM-PC

Hu Pei-ning , Zhang Meng , LaiZong-rui(Beijing GloryPKPM TechnologyCo.,LId., Beijing 100013 , China)

Abstract: In ordertoimprovethecurentproblemsoflargeerors, loweficiencyand inconsistentcalculation detailsinthecalculation
procesofprefabrication ratio(CB) ofprefabricated buildings, optimizetheeficiencyand performanceofnationalstandard asembly
ratecalculation , and improvetheaccuracy, scientificityand standardization ofpre-construction budgetand review, thisstudywas
conducted.Combined with theconstruction practice, thisstudysorted outand analyzed theprovisionsofeach item ofthenational
standard , standardforasesmentofprefabricated building, CB/T5II129, and integrated themintothePKPM-PCsystem.Through the
filteringand extraction ofmodelinformation, calculation and transformation , aperfectprefabrication ratiocalculation book wasfinaly
formed.Usingthismethod tocalculatetheprefabrication ratiocan improvetheaccuracyofprefabrication ratiocalculation , improvethe
scientificityofconstruction budgetand review, and promotethescientificdevelopmentofconstruction informatization inChina.
Keywor4s: prefabrication ratio; prefabricated building; standardforasesmentofprefabricated building; PKPM-PC
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Abstract: Laboratoryoperation  procesoften acompanied
mechanicalventilation , toensurethesafetyoftheresearchers,

hugeenergyconsumption , in thetraditionaldesign approach

energywaste, therefore,
and ventilation systemastheresearch object,

and X- rayFlowcolaborativesimulation , simulated airventilation system( CAV) , variableairvolume( VAV)
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systemdirectadaptiveventilation system( UBC)
indorpollutantdischarge,
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requiretheuseofalfresh airventilation  system for
theoperation ofthefulfresh airdemand caused a
easytocausehuge

Designersshouldalsoconsiderenergyconsumption duringthedesign proces. Based on thelaboratoryrom
anumericalsimulation oftheprocesoflaboratoryventilation ofthelaboratorybyDymola

systemand ventilation
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Abstract: In

( 3 DEXPERENCE) platform,

ordertosolvetheproblemthattheprofiletypecannotbechanged ~ when

constructingthehangertemplateunderthe3 DE

thecreation eficiencyofthehangerisimproved. Thispaperpresentsamodelingmethod ofpipehanger

based on 3 DEplatform. Thismethod constructsthecustomsupporthangercharacteristicthrough theCAAsecondarydevelopmentway,

byusingthesection parametersand

profiletypesofthehangermodelisrealized. 0 n thisbasis,

instantiation  ofproductreferencetoachievethepurposeofbatch
procesoffeaturedefinition and  productpackagingcan
hangermode.

typesoftheprofileasthecharacteristicatributesofthecustomhanger,

thecharacteristicsofthehangerproductpackaging,

creation
efectivelyimprovethevariabledegreoffreedomand

thefreswitchingofthe

through the

resultsofthispapershowthatthewhole
rapid creation ofthe

hanger. Theresearch
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Abstract:  In ordertosolvetheproblemthatthesameprojectneedsrepeated modelingbyPKPM  structuresoftwareand Autodesk Robot

structureAnalysisstructuresoftware, theJwDdatafileformatand RO BO T- APIsecondarydevelopmenttechnologyarestudied. ltis

proposed touses& Litedatabasetoread structuralmodeldatafromJwDfiletoDatasetand convertmodeldataofPKPM intofinite
elementconceptmodeldatainRobot. Read thefiniteelementmodeldatawiththeRO BO T- APland caryoutautomaticmodelingin
Robotstructure. Casestudyshowsthatthecomplexmodelisconsistentwith theoriginalmodelin termsofcomponenttypeand

quantity, section property, firstthreordermodeshape, etc., and themodeldatagenerated bythismethod iscompleteand accurate.

Keyword s: PKPM; RobotstructureAnalysis; secondarydevelopment; datainterface
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DigitalArchitecturelnjectsNewVitalityintoThewholeLife
CycleofTheConstruction Industry

wang Peng , Hu Hong-guo(Beijing Urban Conslruclion InleligeniConlrolCo., Lld, Beijing 101399 , China)

Abstract: , Internet+ manufacturing, hasopened thedortotheeraofindustry4.0 , and theconceptofdigitalarchitectureisalso
emerging. Itsesenceistointroduceindustry4 . 0 intotheconstruction industry. Thetraditionalconstruction industryisalabor-

intensiveindustryand hasbeen inaextensivemanagementforalongtime. Thedigitalarchitectureisproposed toimprovethequality
and managementlevelofarchitecturalplanning, design, construction, operation and maintenance, soastoefectivelyhelpconstruction

enterprisesachieverefined managementand intensivedevelopmentin thewholelifecycleofconstruction projects. In thecontextof
digitaltechnology, digitalarchitecturewilinevitablyintegratethenewgeneration ofinformation technology( BIM, cloud computing,

bigdata, blockchain, etc.) withtheconstruction industry, injectingnewvitalityintoitstransformation and development.

Keywor4 s: digitalarchitecture; BIM; information technology; fullifecycle
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Research on Calculation and ControlofstructuralFlorDisplacementRatio

LiuXiao- guoI , ZhaoPing-anz ( 1. China AcademyofBuilding Research Co., Lld., Beijing 100013 , China;2. Xuchang Jinlai
Archilecluralsur" eyand Design Co., LId, XuChang 461500 ,china)

Abstract: Thecodelimitstheplaneiregularityofthestructurebycalculatingtheratioofthemaximumdisplacementtotheaverage
displacementofthelateralforceresistingmembersatbothendsoftheflor, thatis, theflordisplacementratio. Inactualdesign the
calculation offlordisplacementratioisdificulttoaccuratelydeterminethetypesofflorend members, lateralforceresistingmembers
and rigidslabs, which  maycausedesignerstoobtain  diferentresultsin  diferentstatisticalmethods. Forstructureswith  diagonal

braced members, thediferentanglearangementwillead todiferentjudgmentson  whethertheyarelateralforceresistingmembers,

and then lead todiferencesin displacementratiostatistics. PKPM softwareacquiescestocalculatethemaximum and  minimum
displacementofalthewaland column  verticalmembersintheoutermostcircleoftheflorand theinclined bracingmemberwhich is

lesthan thecriticalangleofthesupport. Fortheengineringwithinclined rod theartificialintervention  specifiesthecriticalangleof
support, which can beused astheanti- lateralforcemembertocountthedisplacementin thisanglerange. Thecalculation ofthe
displacementratiooftheblock rigidplateisrealized bythe" self- defined statisticalrangeindex”

Keywor4 s: displacementratio;, maximumdisplacement; rigidplateassumption; end members; lateralforceresistingmember; bracing
member
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Abstract:

wholeconstruction project, such asinclination ,

Thetraditionalsurveyingand mappingtechnologyisoften

tunneldeformation ,

limited tosinglepointmeasurement, soitisunabletomonitorthe

walcracking, etc. Thre- dimensionallaserscanningtechnology

can efectivelysolvethisproblem. Thisarticleintroducesthepostureobservation of3 D laserscanningtechnologyin  formingshield

tunneland theinclination monitoringofsurfacebuildingsduringtunnelconstruction , and
theexampleofthelLot4

scanningtechnologyinprojectmonitoringthrough

showstheapplication resultsof3 D laser
ofsafetymonitoringofthePearlRiverDeltawaterResources

Alocation Project. Theresultsshowthatthethre- dimensionallaserscanningtechnologyhastheadvantagesofhigh  precision fast

speed , widerange, high degreofautomation ,
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and hasgood application valueinshieldtunneling.
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TextDataDriven Construction safetyHazardAnalysis

ProcesFramework study

Zhang yun-han , LiuJun-min, Duan wei-xun , Chen Ke(scholofCi"iland HydraulicEnginering , Hua: hong Uni" ersilyof

scienceand Technology, wuhan , Hubei430074 , China)

Abstract:

management, thereisalack ofanalysisresearch on thetextofhidden hazardsathomeand abroad ,
comprehensivedutilization ofdataand lack ofdatavaluemining. In viewofthis,

analysisprocesframework, which integratesdatacolection ,

management. Theprocesframework isapplied inasubwayconstruction project,
optimizetheinvestigation and
safetyhazard managementin general,

objecttodiscovertheprojectsafetyhazardsand
problemofrelyingon subjectiveexperiencein construction

management,

datastorage,

Construction safetyacidentsareoften acompanied bymanyhidden dangersbeforetheyoccur. Intheareaofsafetyhazard

and thereareproblemssuch aslow
thisstudydesignsatextualdata- driven safetyhazard
dataanalysisand hidden hazard investigation and

and theconstruction logdataisused astheanalysis
managementwork.  Thisstudyhelpssolvethecurent
enrichesthemeansofsafety

and providessupportforcontinuousimprovementofsitesafetymanagement.

Keywor4 s: datadriven; construction safetyhazards; text- mining; procesframework
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AnalysisofTheApplication and Exploration ofArchitecturalsoftware
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Abstract:
application inthefieldofarchitecture,

In thecontextofthedigitaleconomyweb3 . 0 era,

disciplinesofarchitectureasthehorizontaldimension ,

Predictingthedirection and posibilityofdigitaltransformation
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Research on ThesystemofsafetyMonitoring,
InteligentDiagnosisforExistingBuildings

Earlywarningand

JiaoKe, Hu Cheng-en , yewen-xu ( Guangdong ArchilecluralDesign and Research InsliluleCo., Lld., Guang:hou 5I00I0 ,

China)
Abstract: recent

years,

Thephenomenon ofshortlifespan and multiplehidden dangersgeneralyexistsin  domesticexistingbuildings. In
thecolapseofexistingbuildingshasoccured fromtimetotime, seriouslythreateningthesafetyofpeople0 slivesand property.
Digitaland inteligentmonitoringmeansand evaluation methodsareadopted forexistingbuildings. ltcan timelyfind , track and deal
withhidden dangersofbuildings,

thesafetymanagementframework,

and helpstoprolongtheworkinglifeofbuildingsand protectthesafetyofowners0O livesand property.

Inthispaper, safetyrisk asesmentindicatorsand methodsofexistingbuildingsarestudied , and

thesystemofsafetymonitoring, earlywarningand inteligentdiagnosisforexistingbuildingsisdeveloped.  lItrealizesthewholeproces

digitalmanagementoftheexistingbuildingsafetyinformation aswelasmultiscenarioapplicationssuch asoperation and maintenance
monitoring, safetyrisk investigation , regularphysicalexamination reportsand providingacompletesetof

solutionsforbuildingsafetymanagementand decision- making.

pre- disasterasesment,

Keywor4 s: Existingbuildings; safetymanagement; Monitoringand earlywarning; Inteligentdiagnosis
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Thinkingon AI0 Ps ofBuildinglnternetofThingssystem
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Abstract:

theautomation oftheoperation and maintenancetolsislow,
InternetofThingssystemfromthedevelopmenttrend

maintenance, and putsforward thebestmodeofAl0 Ps

cooperation modefromthedevelopmentprocesofoperation and maintenance,
buildingInternetofThingssystem. Theresearch inthispaperoutlinestheroad map and pointsoutthedirection

ofAl0  Ps inbuildingInternetofThingssystem,
AlI0 Ps inbuildingInternetofThingssystem.
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sceneinteligence

buildinginternetofthingssystem;
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In viewofthefactthatthebuildinglnternetofThingssystemiscomplex,

thispaperdiscusesthenecesityofimplementingAl0 Ps in
ofbuildinglnternetofThingssystem and
in buildingInternetofThingssystem atpresent—

human machinecooperation;
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theoperation and maintenancecostishigh , and
building
therequirementsforoperation and

and finalyexpoundsthepathofimplementingAI0 Ps in
fortheimplementation

which  wilcertainlyplayacertainroleinpromotingthepromotion and application
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Abstract: In thecontextofthenationalstrategyofdualcarbon goals, itisan inevitabletrend forthepowersystemtopromoteamore
inteligent,  universaland friendlyenergylnternet. Amongthem, thedistribution system notonlyundertakestheresponsibilityof
reliablepowersupply, butalsowilbeacenterofenergycontrol.  Toachievethisgoal, advanced digitaltechnologyisrequired  to
intervenefromtheaspectsofvirtualrealityinteraction , simulation and systemcontrol, and itwilinnovatethetraditionaloperation and
maintenancemanagement. Asanewdirection ofdigitaltechnology,  digitaltwin technologyhasbeen concerned in recentyears. In
ordertoacelerateitsapplication inthepowerdistribution , firstly, thispaperanalyzestheconnotation , characteristicsand architecture

ofthedigitaltwinofdistribution network system. secondly, fromtheconstruction  procesofdigitaltwin, thispaperdescribesthekey
technologiesinvolved in therealization  ofthedigitaltwin ofpowerdistribution. Combined with theoperation and maintenance
requirements, thedigitaltwinapplication serviceofpowerdistribution systemisclasified indetail, and therealization ideaofdigital

twinofdistribution network systemisproposed , which providesafeasibleideafortherealization ofdigitaltwininpowerdistribution on

themanagementofoperation and maintenance.
Keywor4 s: digitaltwin; powerdistribution; managementofoperation and maintenance
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Fig. 4 Keytechnologyofperceptualinteraction
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Fig. 6 Application ofdigitaltwintechnologyin
distribution system
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