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Maturity Evaluation of Building Information Modeling
Applications in Prefabricated Building Construction

DONG Na, GONG Cheng, XIONG Feng

(College of Architecture and Environment, Sichuan University, Chengdu 610065, China)

Abstract: Aiming at the problems that the current application level of building information modeling (BIM)
differs greatly and the application effect is not obvious, starting from the construction stage, a maturity evalua-
tion model for BIM is established. Combining the entropy weight method and grey relational clustering, the in-
dex weights are comprehensively determined; and introducing the cloud model, the maturity evaluation is con-
ducted. The maturity evaluation indexes and methods for BIM application of prefabricated building construc-
tion are established. The engineering case shows that the model is feasible and can be used as a BIM populari-
zation of prefabricated building and maturity evaluation.

Keywords: prefabricated building; construction building information model; maturity; entropy weight meth-
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Fig. 1 Establishment path of Fig.2 Assembly process of prefabricated

maturity evaluation index building construction
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Tab.1 Management requirements of prefabricated building
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Fig. 3 BIM application maturity evaluation index system of prefabricated building
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Tab. 2 Prefabricated building construction BIM maturity level standard
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— R EFE R E=(E, ,E, .+ E;) E|  E, .-+ E; N —RIGIR BB, Wi H 25 & R s 5
HilbE G h
G=ED = (g,,8,,85:8:1-85). (10)
KA P 8128058584585 NVENGEFXT B EE £ > 55 G SR i B2 AR 48 fe K S i 2 it D0 if 7 o0 L g

4 TiEFRH

4.1 RHEIEF
ZIUH R L6 JZ R 1R R IR AR s MESRAE K S 6 500 m”. bR RS> R AL SE IR
BEBLGE Iy 20t T, M B3 43 R P2 0 3t T 05 2 T A 90 PR B 96 A L B 43 R L B AR AR AR BB L
L3 BB AR 295 65%%.
4.2 BEETM
BiE S 5% H I 10 A% ZHATIFAr . Hod il T H A B 5L 3 44 il A HEA BT 2 4400
ELEHAG 24 TRERAL 124, BIM BT L 5K 2 24 K352 4 15 90 2 BRI 45 21 i
J3E A SR 1 D
¢, = [0.102 1,0. 303 3,0.295 3,0.199 1,0.100 1,0.153 0,0.404 0,0.295 3,0.099 5,0. 050 07,
C, = [0.203 5,0.403 6,0.294 2,0.098 7,0.000 0,0.203 8,0.504 6,0.291 7,0.000 0,0.000 0],
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C; = [0.000 0,0.100 9,0. 248 6,0.399 7,0.250 7,0.102 1,0.252 7,0.296 6,0.248 6,0.100 0],
C, =[0.102 3,0.404 8,0.393 6,0.099 3,0.000 0,0.303 9,0.502 8,0.193 3,0.000 0,0.000 0],
C, = [0.051 1,0.151 8,0. 348 8,0.348 1,0.100 2,0.102 1,0. 303 3,0.295 3,0.199 2,0.100 1],
C; = [0.0511,0.151 7,0.298 5,0. 348 5,0. 150 2,0. 000 0,0.106 2,0.314 5,0.367 3,0.212 17,
C; =[0.3035,0.402 4,0.196 0,0.098 1,0.000 0,0.253 6,0.403 0,0.245 0,0.098 4,0.000 0.
X FEFRZ IR N P G=1,+,7) , WFE 45 2 B A SF R R R
D, = P,C, = [0.1355,0.369 4,0.294 0,0.133 7,0.067 2],
D, = P,C, = [0.203 7,0.475 1,0.292 4,0.028 8,0.000 0],
D; = P,C, = [0.041 4,0.162 5,0.268 1,0.338 4,0.189 6],
D, = P,C, = [0.200 3,0.452 4,0.296 2,0.051 0,0.000 0],
D; = P;C; = [0.090 1,0.267 5,0.308 0,0.234 3,0.100 1],
D; = P;C; = [0.037 0,0.139 2,0.302 9,0.353 7,0.167 2],
D; = P.C, = [0.281 3,0.402 6,0.217 8,0.098 3,0.000 0.
SPEM A5 R Ry
G = [0.136 4,0.316 0,0.285 1,0.185 0,0.077 5.

R 5 R SR J B D U] L i 0 H e T BIML R P B B 4 G A 1 1A B B, HL X 1 4 v B B SR U
JE0.285 1 RTWIHB B JEE 0. 136 4, ] LU H %5 H (19 BIM R FH K P i s B B 1) 32 = Bir B
K.

AR T A T BIM 28 e =X 0t A8 B ) Jo 48 L L e T 52 A IR 4 ) A B b g KR
SVAREAR. I H AR R e e U S T BIM R A AR 15 Y 2 R R i BIM 7E i A B L it
7 G248 IR A5 W) A H b i N AT 5 SRS A5 B 45 e A 1 SR BE I 0 R B A T B o L
JE FL T AL B B AR T A

DUt 107 Z8 8 #irp B T BIM Y i e U8,y 81, |y €, m DA S 5 H A AL T 8K B Be. A 406
P SV FRAE T DLW H WA BIM BE % 52 30 1 28 ML A7 B 400, 17 — B B8 [ B oK%
Tt 5 R BIM SE 3R e MU K 400 A il 22 . B e nT AAS Y L 25 T BIM 9 5 2 A1 B 00 Bl 220 32 4 o it
12 o A 11 R WUARAZ A T RS ADUARE TR R 2 it X e R0 52 o st s S TR AH 285 5 A7t AL 5 A 17 2 LA 19 R AR
R AR TS SRS O AR e R A, 0 S B B B A S B it LR ) 2 SRR s e s R
B FALARE 37, SE I T BIM A9 0 e MU AR K 1400 e o (25 T BIM A9 i 2 LA 00 B0 32 B2 |l
B B 1] 4 iy B B A e

5 4ZRiE

BIM 5% o U SUAE & A Bl T 8 SRl 5% 728 1 G i ML B A8 7 5 3 A0 24 i 3 i 2 3 BIM B A
IR 28 5 ORI BCR AN B S B TR) RS, Mt T B AT o a7 e I A SR T BIML 8 i 328 38 A A B
BT RE NS 4 i AL E O 00 H 19 BIM RSO0 » AR 38 B PP A B oE L 8 SE B T AR (R IR 3k AT
PE Bt it H BIM R A5 A S8 AL 092 % 4 B e BIM £ 2 i 20 370 v A 2% B2 B2 A BTG 52
B Ol S i A

S & Lk

C1]  akfhse, ahig )38, 45, R Ut 315 B S MR R 5 oc Bk []. TR 8 FE2:4it, 2018,32(3) : 51-56. DOI.: 10.
13991/j. enki. jem. 2018. 03. 009.

(2] ZRicH . B, & 2, &, 3L T 2R B S 0 1= 9 4 BIM U8 78 %5t [T ] £ K TR 2% 2, 2018,51(2) . 113-120.
DOI.10. 15951/j. tmgexb. 2018. 02. 013.

[3] LEEJS.OCK J H. A study on the evaluation items of BIM process maturity measurement model[ J]. Korean Journal
of Computational Design and Engineering,2016,21(3) :281-295. DOI;10. 7315/CDE. 2016. 281.

[4] ABANDA F H,TAH J] H M,CHEUNG F K T. BIM in off-site manufacturing for buildings[ ] ]. Journal of Building

http: / www, hdxb, hqu. edu. cn



%1 R, S5 B0 A SN T SR BRI N T A T 59

(5]

[6]

[8]

(9]

(10]

[11]

(12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

(22]
[23]

Engineering.2017,14:89-102. DOI.10. 1016/]. jobe. 2017. 10. 002.
HOHTR GBS, E R BT BIM-RFID f 2 g 2 @ 500 1 A 7 B a4 B LT ). RO LR 5 48 B2E 4R, 2018, 35(4)
102-106,111. DOI:10. 13579/j. cnki. 2095-0985. 2018. 04. 016.
ZEIF Ml F T TR H BIM R B B FE LD Akt A5 Talk k2%, 2017,
KA B R I K. T BIM SR 1Y 3 0 o SR LA R WP S LT ], 4%, 2018, 34 (1) : 97-1023. DOI: 10.
13614/j. enki. 11-1962/tu. 2018. 01. 017.
o VE L B IE S SR 5 B BB 3 ik B FE LD, e st dU st i k2%, 2019,
B BT s Rl T AR R A R A e TG 2 SR I e R SR AT LT DL ol 5K, 2018, 48 (1) £ 207-
210. DOI:10. 13204/j. gyjz201811038.
LI C Z D,ZHONG R Y.XUE Fan.et al. Integrating RFID and BIM technologies for mitigating risks and improving
schedule performance of prefabricated house construction[ ] ]. Journal of Cleaner Production, 2017,165(1):1048-
1062. DOI:10. 1016/j. jclepro. 2017. 07. 156.
FrEE R BT BIM (95 e 2 504 A= i 8 0 4 20 () AR o (). i 4% R L 2014,43(15) : 25-29. DOI: 10.
7672/5gjs2014150025.
Tl kER T BIM A @ mds 2] L ARATES5E MR, 2015,32(4):73-79. DOI: 10.
3969/j. issn. 2095-0985. 2015. 04. 012.
WZLYE. AT BIM (e e 2 S0t T A SR U 5 (D], 35 R - L AR HE SR 4%, 2017,
XF 25 B BIM 75 2% e =X 50 4L 5 4 15 80 3 b i i A R se L . it 4% R, 2017, 46 (12) : 130-133. DOI.: 10.
7672/ 5gjs2017120130.
WoCAE. BT BIM BRI mE @ S oy . LA MR R BILD]. R IR, 2017,
IRIZARRY J,KARAN E P,JALAEI F. Integrating BIM and GIS to improve the visual monitoring of construction
supply-chain management[ J]. Automation in Construction,2013,31(5):241-254. DOI:10. 1016/j. autcon. 2012. 12.
005.
B, A E BIM R TR RN DS D ] I R, 2017.
SRLLG WAL . BIM H By it A5 3 B X o B LT ] W AR R 22 iR CA AR BL2: J0D , 2017, 57 (10) : 1076-1082.
DOI.10. 16511/j. cnki. ghdxxb. 2017. 25. 048.
B, 25, 89, . 3T AHP (@506 T4l BIM R 2w B 2 407 0T . AR B Tk 2441, 2016, 36 (3)
526-532. DOI:10. 3969/j. issn. 1674-9057. 2016. 03. 017.
TR M TR, T 5. % A AR b A HOR SO B AT T i BT LT ] B A BT 9T, 2016, 36 (2) : 66-70. DOI: 10,
3969/j. issn. 1000-7695. 2016. 02. 012.
VR DA R TR (8 2R GBS A KOR K B L AR BIM 5 B3 B R S ERE RIDT 5 LT 1. /K J1 4. 2017, 43(12) 2 45-
48. DOI:10. 3969/j. issn. 0559-9342. 2017, 12. 011.
XURRE. 5T M-CM iy s S0t T Al B 37 % 4 8 BRI M B 2 LD . 18 22 - 19 2 g SRk B K%, 2017,
BPRLEPSE B Z BB R Z R IELT ] P92 TR R B4R, 2013,40(5) : 169-174,180. DOI: 10.
3969/j. issn. 1001-2400. 2013. 05. 027.

(REHE: WO EXEE T

http: / www, hdxb, hqu. edu. cn



