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Abstract

With the high efficiency of modern engineering construction and the continuous improvement of
its requirements of informatization and industrialization, the key of BIM technology in the process
of architectural structure design has been constantly demonstrated. At the same time, the emer-
gence of new prefabricated building forms effectively drives the development of industrial build-
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ings. However, as prefabricated buildings are not widely used in high-rise buildings, the applica-
tion of BIM technology to prefabricated structure design process management has become one of
the hot topics of research. This paper discusses and analyzes the development history, research
status and relevant technologies of BIM technology and fabricated structure at home and abroad,
and summarizes the main research achievements at home and abroad in recent years. This paper
discusses the application of BIM technology in the process of prefabricated design.
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1. 5|15

FPe AR IR TR E @ HOW A ROR . WREARSE A B (1], REE =7 SRR
o RN AU S @G Uy SN ORAR A, HEHE 45 00 45 Fog P cXC e AN T B A A e ) B B 25 4
[2] [3] [4], AT WLRIEREN . Wbt Tisg. =I5 3 A R B E 22 2K, AT e g m
W 5E B TAGRER G SEH - Eshae . HEsh i ®r=6e[5]. 2016 £ 9 H, 5B kA St
CHEEBE I AT R T R R BRI TR 2RI G, R S B BoR1F 212 M [6] [7].2017
11 H AT 2020 9 AR ERIN TR, B8 bR me S STV 3k 1 AN e e S S Mk b
BE— e 1R AR IR E @ GO R (8]

#EHE B (Building Information Model, BIM) [ H BUE — @ #2155 _EAEdE 7 @5 T dife, 1618
TR RS PRz 5 i AR KRR M AT M5 2 1 — R B fis ), 8 i Tk
WS5EBNEDL S, KB TR RS R R H 1[9]

ARSI 0 [ P A0 e e 2 SR A5 A BT R DR ST TR IR BEAT 4 BT S 4, % bE A% G e U 3
53T BIM SRR R 5%, BRI A RIAT B4, HNE AR R ES, Hix
QU TT S (BT R

2. ERSMRER G ERHTE
2.1. ESvRRIETE

A T A B R N T E 2 20 SEARAIRRIN[10T [117 [12]. il 4 x4k 2 s ma /e R A3 IR & n R
TS TALI R, T T B 1 A Je Ul R AR b Al R R (R P 2% 1, RS 57 B3 AR AL I % 4t
EHUTWAR R TV EE R T4 13] .

1) [

[ () S TNV AL TR R IR A B, 28 T 20 A0 20 4FAR. 4 A T2 5 A T R SOATHERI TR 2R,
B QA A B U S A MR BR A A P2 BT BRI RN RS )
WA ZIURR AR FH DG HIYE B SR i i A rT A [14]. T UAE, EE KRR ST RS, GaEss
Fem N EARZ Il N, BUR Z s N R s a0, I — P A AR & 4
—[15]. fEEERE BIM BoAR M BN E K 2 —, BIM el H B e 0 5 72 WAL A A B 32 5
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2) HE[E

T [ (1 S AR TP ) ] — A IR o D [ ISR T T S AR T A 2 Y g4 3 7 X2 B
M R BAR,  “CRRARBRMC 10%, B RSRRE 10%, GREEGHRBEAC 20%, SHHURAERIEIC 20%, 5780477
AL 10%, B ERE RIS 10%” &, RABIZRAH AN R & B R3RA JE
P27 I T AR 16] [17]. 25 1 2SR S 2 R FANEE ), ANSERI ST b SR, 7ERT i B b oy
FI| 70% LA L E A5 o AR 45 A4 Tl Ab 7K T A S 3R LA 8 by 2 i o s U () S, L b s e A S it
oIR8 ot PR T A S AT AR N £ S R AR R A A ) A R A B i R R A A ) O
[18]. HE[E BIM AR7ELE 2010 545 4 A &R KA, MIH BIM S, PMEZ BIM =, SRy, &
BLJ5 5 SCAR I A58 5 i 44 R R 46 5 TR BIML BRI RGeS EAT 1 UHAR[19]

3)

20 420 50 AR E B RS AW, S i gt F 2R R TR0 — A s @M, K
B Sy TGRS MR R, X W IA) IR A L R AR R A I RR AL B A AR &R [20] [21]. 20
A 70 AR, ik EBUM 06 G B TV AG TR ) 77 i 2 R, DASRAEAREAL A 7™ B Ails b % Tl 1)
fR RS EE A, Bt gmtl T CEAMA R EH D) R Im AT BE R AR A SR A
RS it BAT, EE R @ s E LS e, DR N KRk
R SEIMMER L) A R TR e — AL, B TTIL 80%, TTHEIL 70%, A2 A L
R B E[22].

4) EH

FEEM Bt 30 FARTFaE R I HEE Tl ik R 2 [23]. &1 [ bRl 5 N 77 Ve 51 2 ga il T
(PCI Wit FM) » B SR AT AR A, TG E PR E5IE 772 m[24].
I LA R SO, B IR ) A TR 45 R 2 I U e A 4 R 2 Al R e .
1976 4%, HEZR DA EEE ke k2 A2, FEHE T —RIUT I EhrE, o3 E 3N
XFETH— D RIEST FEA . £ET 2004 5 mifm (ER BIM FrifE) , WEARZETN BIM 8 FH
BT THRSAIRYE, FET 2009 FEmifn (BIM I H SeitithRIFERS) , BIM 736 EH O & 3RFHONT 2 MK
IR [25] [26].

22. BR%RHE

20 th2d 90 AR, FREFIAMEE AL S, BURFtRI— R ) A 2 AR R (£ 1),
2015 4F 10 H, EZREHEAW S #BHERRAA T COMACEFPNARAEY , 1% brdE) B0 T
CTOARER”  CTURIZER” . CRERCER” R CESUR 7 FEARE27].  (hRE) BIRATFISLE, AR
HERE TSRS R —0 5838, MIREER TR ERIRE. KPR E 2 e
PEF[28] [29]. #&Z 2018 4K, 4 31 NMEA T X AT G 7 AN & e St = AR, 2 —
S B & TR B, X TR A SR B TUZ Wit 7 51 A EEM/ER[30]. 2019 4 5 A,
A 2 R S A R R O SCRRIE R EATAE R Ts e, 2018 44 EIE T T2 fc Q4T
BULE] 29 0PIk, 82017 SEK T 81%. Bb4h, 2 M IFIE0F LS R0 Tl bR, i 7
— B AR SA[31] [32] [33]0 AEAERIRIE RERC AR VPN ARAE S AT I RAE WAL 1,

BIM HAR T S 7E [ 4 (1 = B SR AS 21 1 s BE B GV E RIS T — @ B AR, (R
MV SEBRAEIRARAG R, RS T L 8 ORI H BoR Y0 H [34]. U0 U, FRIE A& 2 10 [ Pri 28 el i
23, BIM ESGERBUAEANRRE RN E 345 TR, 1 bl o KE ., BARDT w A IR E R
WaptE. PRERR 9% (35]. BXO7mEARMA 72 D BIM NSO, 1Lk 2.
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Table 1. Evaluation standard and industry regulations of assembly building in China

= 1. REREXZFITFNIRERITIAE

95 FA ey 5 AT 8]
fER Ak s BRIV AT I b (E Bk a1 JG/T 1B2-2008 2009 =3 H
ik BRI HEAR TR 77 e AL S M BOR AR CECS 52-2010 2011 E3 A
7k Zanwslv B IR B L S H R AR AR JGJ1-2014 2014 22 H
S PR b ifE Tl AL RPN ARAE(E 1E) GB/T51129-2015 20154 8 H
At Ul GS/IRIEN TRk 45 ) TR TR S AR O GB 50204-2015 201549 A
G4 BRI R R B LGB AR AR JGJ 1-2014 2016 4F 4 H
{528 TAEER el N LR FEE #AR[2016]291 &5 2016 4F 10 A
17k BORFAE AN U I 2R - 5 R BRI CECS 444 2016 2016 4 10
{5 BORH A e e R U 5 A S AR TRt B B SRR H B BFRK[2016]287 5 2016 4 12 A
{8 BN Fepie AR B L BN B A UE GB/T 51231-2016 2017 6 A
eRais B F bt e AN S5 R SRR b GB/T 51232-2016 2017 4£ 6 H
eRais ) F bt e ARG R SR BOR b GB/T 51233-2016 2017 4 6 H
B x P b e U BUVFAN A v GB/T 51129-2017 2017 F 12
& Ik bR e e U AR T A 8] 7 F RO B v JGJT 467-2018 2018 /F 1 A
L kb T AR AR5t 5 IS FH A b JGJT 477-2018 2018 F 1 A
[yt AR AE RPN 55 11 e VR i - B B A R BOR bR JGIT 430-2018 2018 £ 1 A
M AT lkbrdE Pefe AT B B SR B AR JGIT 485-2019 2019 4E 11 J

Table 2. Development opinions and application standards of BIM technology in China

% 2. HE BIM BRARMERERN KN BRE

B R

i ) RATHLH B4

N (20112015 @H A5

201145 A (L A R )
CRFAER K F Mt
2013 5E 8 H {EEE BIM H AT g 3 A0k

EEliOEERS =/ IV
N (TS R &

201447 A (R R 2515 1LY
s (O TF e g 3 (S B

201546 A (R 7 P 1 S L)
20174 5 A e CHEESLE AR Y s T

FHRAEY

“oZI7 IR R BIML B I 4% 4 B A TAR SR BORLE TR
oI SE AT B St AR B A BRI i 2 [ B e E KT R S il o

2016 = LARTBURF B 2 /7 m* BLE R A LT DL R AR HREE 5

BUH Bt TR BIM BoR . #% 2020 4F, A KRI(IN 4

75 TREEN ST B R BAT L B X B i i 22 TR
JREfR ) B BIM A

et BIM 4545 B HORAE TR i TANSAT 4id e A2 o MR A
Remgia s, M @R TRBERAR, WRITR AR
FALH LR,

B 2020 4K, BT P HEIE. WiRa DU . —gRREE
SRR LA R B4R IR 5230 BIM 5 VA B R G A HARE B AR
) — AL EE RN, S5 BIM 933 H L ZRIK F] 90%.

e CRIUE BRI TN RRAE) VI ShRiE, MRS T
B BT SRR, PSSR, RES ZAaE R,
TR, RITIGUSETT T H 7 BIM QI (AR BLZOR .
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3. ERSMREE R SRR IR

Wisson D. G. Smith [36 i 1d & 454 [ () 2 il sUANE R I AR, DO 3EE U 50U ) T4 4 i) i 5
B, RAETRA = T Tl CIHF A AR 55 i —Flopr A g 77 20, T BIM 72K B0 RS 0 10 H & B )
FH IR AL AR el B R AR T

Alistair G.F. Gibb [37]\ A% e s 52 B A0 A TV & 1074, KR sUa s SO HTEL I dit
A RE, MR sk AT HIE s AR B B .

Richard [381IA e le U BT F 22 i@ @ Ubn AL, MICAR2E = T 4, T AU A FI 20 23 3R
Ak, BEMERE TR, BRI TR A 1 s R G

Hass [39] BB X RG503K, 153 16 Pl N MSEAL, FRHR MUk S A0 55 AR 45 1 A1 9E 4k
Sy ARU IR

Bell [40] AR S A 4E L A H A, B2l N 570 9 B AR A Tl (volumetric prefabrication).
AR AR T (volumetric prefabrication) A K 7B & 22 GAR A i = Fh ST

Dong [41]7E Bell 7t f5EAl 2. X ReRe AN ST BB 7326, Lo N AR LR 2D 13D, 2D KA E
BLA ST, H T SRR X SR AN T A S A T AR - AL R 2 VTR Bkl TR R S, T
VRIS RS IE B T3 . 3D A RN =47 A SLARTR i, S — et 5 DU B e %= 4

Shahzad [42]55 2% # # 2 Fl sCE SRR 3 A TR A . IR N SUTR IR 2R . Al Tt d 1 DL B R i
T .

R [A3 1B R ORI 55 Tl Ak B K- VA AT 7T, 1 B o Rl A AR 35, i IR s
L7 3 =TI 0o N 0 NV =315 A 013 AN T T Sl B I AN R DR = -5 e L AN St oY =
BEHA ., S ORI TR BET TIFIA RIS, TRPRHESEIEMT .

N[44 NFE T BIM 1 DA AAE B ESE AR, 5 DA E B F R O K347 1%
RIS, FEXT & E R A IR AT T AR T, AR T RSt AR R R, B FE/E v BIM 7R
R ABFPNAHNERANE, FEENSERE L.

RIR[A515 T T WAarf 1o ) 2 B s AR S FH 2104 8 RURS R SRR L v Rt L, 25 1 7 A% 40 KU 3R
AT R BRI AT G C 205 RG] s 2R AR DL (46554 B Revit 5K Z 40 AR T REXT R D 2R
e B IR R R R P EATE AT, R TR T Revit A ZRREC AR EE BT DB AR 0 RO LR . .

4. HXBARBIFI LS4
4.1. RGEFNSET BIM HWEERXNEH L 54

T AR M P ke 2 MURAE T 52, B9 0 T {50 o B it A R B A R0 e, 6 T2
e 7 AR PR FE 7 T U ELARAEG ekt T s 4 TR ML IO 5 95 20 2 S 1 A=t
AR R TR R TSR R4S . DL TR B TR B AR TR R T 20 Tl
BRI, W 3.

Table 3. Comparison of the main forms of traditional engineering construction and prefabricated construction

3. ARG T ERRNEERAMERXEIRMXILE

il TG ET BIM KB
THAEBR IR O FERRBEIR. SR, AATHFEERIH] TG G FTRREERI
E & BUANTARLZ . FUBAEAIRAG . i g TSR VIR B BCE IR
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Continued
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4.2. BIM. SEM. RFID 5 IBMS %} EL 4 4R

BIM & &5 E BT fRIFR, BIM FARZF %R BIM 8 4F, #lun Revit F)FH RS jgek B §) 5ok T
PR S E R — NI . SR X XSRS ISR AR, BRER, AR B4
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471, W 1.
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Figure 1. The prefabricated building management model based on BIM
E 1. T BIM i RE N2 HERRE

2546 77 FEAR Y (Structural Equation Modeling, SEM/EA—F 2 e 4 it HR,  Gef% [Rlf Ab2E 2 AN 5 A |
ENERAIRR, R TERAENEIRZE, HHRWNERABENNIERERE. Bk, FHEa%En A8
FURA R R R R A IR R HR R, ISR T HATHI, SRR L 2,

- LS TN

Figure 2. Conceptual model of prefabricated building based on SEM
2. T SEM MRER BB SRE
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SR S (Radio Frequency Identification, RFID)EIA, {AFRHL TARZE, W L H ISR A5EE 2 H s
FEREMHREIE, MAFT RN ARG ERE BHbr 2 M@ A EO Lk, ¥ RFID #2845 T BAai L,
TS S SR (LA 3). RFID SR TR A s R 2 R o] IR 2 A R%E,  BRAETREETT
i BAPRBEEAME oD, TR EARN R DR FRIER S B, REALIEFIE 5 .

kiRl

EININE
) 3]
g A FFRFID %%)\ g
5 < P ERY¥E e > "

Wt (RN ] | RA
v -gs A

Figure 3. Prefabricated building information platform based on RFID
3. £T RFID MEEARTEEFE

B HE 3 P R 4t (Intelligent Building Management System, IBMS) = B FiE T HIE R4 MM RS
A RS, SR RGP AT, ATEETHE4EE B RE /) (L& 4). IBMS it 4 — [ E P&,
XTGP A& AT BB S E B, SCIIN I AHKME RS LR S E S, # R SEI
TRE GRUTFIAASRES, R RS I TAERR SR G AHOCE B S, T BRI E AR Y B )
e 5E AL, (ER@MEE TIEEmZE. SR

ETBER. 8
HIEE 6

FRERR
SEEERE

—aFiEBE
P38 & L Th B

| SREAEENR

TEREAEHE
A% 1BNS

|
e 3] DN
BHRG: ARG

EFEERS | | ®EEREH || ZEWRRSG

e ——— =
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—  EEm — wxsxpam | L ansurs |
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Figure 4. Structure diagram of IBMS system
4. 1BMS R4 51 E
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5. BIM AR ERER SRR B 94

BIM 7Y — AN EAS I = 4ea iRy, BT Bt U vE . ek arl s — 4k,
SRR B 58 VSR Rl RUEAE BIM BORAE D B T BURT DA H e e 2 S0 A 7 e 1 R ) S B

AR (L2 4).

Table 4. Application of BIM in structural design of prefabricated Buildings
F 4. BIM fEREC ARSI A

BIM % 5idf2 % F P NIl S0k
- . ) ZFH BIM BAIEM SO M BT RIS, AT R RA(47]). Amir
FRIR B SEEA. BAGE et 92 T, B 2 S 48], AAB49]
BB . Ry T AR, DRI AR ITAORIOE . WL SRAR(S0. Gilbert
e b BRILG . BAIAERRAEG R, SRR R, [51]. Afsari[52]
TSI T AR PRSI, AR PRI iE .
12 F BIM AR AT BLSE IR L7 40 BT A 15 15500 LA 2 5
gy AT R ARSI AR O RRAS TSR, S FFRITS) R
g WO TS WHE BRI RGN B B, BRI [54]. RF[55]
IR R 1 BRI A = R
FEL MREE. MELT U BIM B AT RS v b 7E 1 A TG T AT DA S B 56, HTE
TASEN BLOBEESGOH. B R, B, MOSIRE TAR R, R TSN A AR gﬂ %%Bm
T&H BRRE, BT AR R AR °
BIM A 5560 2 4 57 1 45 4 7T DAYE AR 0 4 i 8 40
p—— P WATERER e, SRS AT LASE IR A A ST, ATRARE  THNAE[59]. EAS(ES

IEE R A AR, PLSEEL BIM SORTE LR 47 i
Pilid=dinE=g v

[60]. EZfi[61]

PRI .
gt | WEMTERER | TREH
HEBRIY [stenteTEeE k| $ERHARS | (BIMIRIL
ARt
B =R BEmIE
BAMKTERT bl
2 . EFH B
BARH (BIMEHD
HHKTEGH L e || ERES |
_______________\I/ ____________________________
P—— | mmATHY || mpiT. pune. vRrE | L
(BIM 249
BRI SR, R B
Wik, §A%E BB

Figure 5. Comparison of structural design of traditional building and BIM prefabricated building
5. fREEMS BIM RERXEHAEMR T E
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R A UG TR S M G AU FUH LA W AR (LA 5), HAs H @& SRR 4 TIRA
PERASAL, XEAR L BT AR UE S A WA RO SR R g R . 2T BIM 3
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PRt ARG IE T A, SEEL RE MR AN 2 TR A

6. ZRERE

PMC NG AN T E WA R R B B MRz —, Ao R 7S TR i Tk ek
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BLBTHE L, 3D i TR e B BB, Y TREDH R B st 1 R, A BIM SRS
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UEH BSERE SR T HARSI R
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RN 1R 45 B A% 5 I 2 05 B AT iRe F it — DR IE, £ R L2 1 BIM %
ARHHIRAE, FrEk, RKNAZAEIZ —J7 TREATRRARE .
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