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PC elements localization optimization with BIM
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Abstract: The manual arrangement, which has some defects such as low utilization rate of production area,
time-consuming and low leakage, was mostly adopted in traditional localization of prefabricated concrete
(PC) elements in industrial production. Building Information Modeling (BIM) technology is applied in the
industrial production of PC elements to improve the degree of management informatization, and thus the
problems mentioned above can be solved to some extent. A parametrized modeling standard was developed
and a PC information model was created using Revit software and the minimum horizontal line algorithm
was improved. On the basis of information, the algorithm was used to arrange components, so as to
improve the degree of information and productivity of PC components.
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Fig. 1 Component of superimposed slab
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Table 1 Naming rules for family and type names
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Fig.2 Custom family creation process in Revit
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Table 3 Templet surface of PC elements
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Table 4 Additional module export information
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Fig. 5 Improved minimum horizontal line algorithm flowchart
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Table S Planning production information of the project superimposed slabs
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Fig.9 Manual Arrangement

DR AL 3 36 M
PR E BB, 5 1 G REA 19 M, &8
FIHZH 90. 7% 555 2 G817 Mg, & 858 1E
AN 79.5% .,

N THEAG 2 36 A A, JLT5 22 3 el B A,
Bl REEA 17T DR, 68 m AR A RN
82. 40050 2 A MW A 17 g, & 8 H BRI
RNy 82,4005 3 B BA 2 MK, G RLTE BRI
N 5.4%,

O P Rl HE A 7 vk B AOR B TSR A B
G M B AL T 33, 33% . HEAi o8 5 85, L
P55 1 AR ARUR 2 S ALHE A b N T HE
fivm 7 8. 3% LRSS R A L% 6.,

6 AILSHENHRERLE
Table 6 Comparison of manual and computer

arrangement results

Hefir X BB B 1 G AAIHR/ % HeAi e
AL 3 82.4 >0.5h
AL 2 90. 7 <0.1s

MCELE 3 A mT AL T S BLHE A B R R T T
VERCR MG B 0 A Bl #1126 4> B A
HE PRI 3 22 o N T HEA B0 1) 2 BOL AT 1R 48 1<
VAR R T B S k3] — s BoR
NTHA TG Z IS A . 5N THE A 3T
FALHEAT B A LAR A



146 + K5 x84

F WP & O

%41 %

D HEAGFEI D 7 & F 5 5

2) BEE T AR oA R R R 2o AR
15 0L 5

IFRAEIME, S T A Tl A A 7 10 A sk
EE

4) WISk B BRAR T 4G R 52 AR 7 e AR T A
R,

4 Zig

Xt BIM $ARAE PC # {F Tl Al AR 7 b 132 F
17T RRHE T AT IS BB bR A T
PRI E AL, JE X BIM B (32 F L 45 A i
KA 0 i T A Skt 5N T HE
A R EE T RBLHE A S8 A ] S A B R AR
ZHERMPFEF RN o R EMTTE T A
TR T ARG R Rt T
AT A= A Sh e FR . i feoR
BIM AR H T PC 4 #4F Tl A 4= 7= 1 — Bl R %
o JE 8 BIM A 1 i TR 65 R e

SEHK:

[ 1] SUZUKI N, AKIBA J, WHORLOW J R. A study on
utilising  Civil
Information Modeling/Management (CIM) [C] //

effective  construction management

2014 International Conference on Computing in Civil
and Building Engineering, ASCE, June 23-25, 2014
Orlando, Florida,USA,2014. 1489-1496.

[ 2] KURDZIEL J M, NELSON C R, NYSTROM ] A, et
al. Intelligent construction systems; the convergence of
computing, communication, and construction [C] //
Joint Conference on Water Resource Engineering and
Water Resources Planning and Management, 2000, July
30-August 2, 2000,
USA.2000.

[ 3] MOGHADAM M, ALWISY A, AL-HUSSEIN M.

Minneapolis , Minnesota,

Integrated BIM/Lean base production line schedule
model for modular construction manufacturing [C] //
Construction Research Congress 2012, May 21-23,
2012, West Lafayette,Indiana, UAS,2012.

[ 4 ] IRIZARRY J, KARAN E P, JALAEI F. Integrating
BIM and GIS to improve the visual monitoring of

LT
Automation in Construction, 2013, 31: 241-254.

(5] s, KM, T BIM A2 id =0 50 4 A i Ja
BB )], T H A, 2014,43(15): 25-29.
QI B K, LI C F. Research on the whole lifecycle of

construction  supply chain  management

prefabricated construction management based on BIM

technology [ J]. Construction Technology, 2014, 43
(15): 25-29. (in Chinese)

(67 Tk, skg 4. LT BIM o i X g s 42 it i &
GElJ]. BRI S EAR. 2015, 32(4) . 73-78,89.
YU L F, ZHANG ] C. Computer integrated
construction system based on BIM [J]. Journal of Civil
Engineering and Management, 2015, 32(4) . 73-78,89.
(in Chinese)

L7]8wer. LM, MASE. 5. 3T BIM g3 =0 d 30

BT ] B TR S B AR, 2017, 34(3):
108-113.
CAO J H, JI F R. XIE B Z, et al. BIM-based
prefabricated construction quality management [ J].
Journal of Civil Engineering and Management, 2017,
34(3): 108-113. (in Chinese)

[ 81X, 238, BIM 723 i =X a5 1k 1 B 45 8 il v 19
NFHBEFEL]]. b THA, 2017, 46(12): 130-133.
LIU P, LI Q M. Research on application of BIM in
information flow of prefabricated building supply chain
[J]. Construction Technology, 2017, 46 (12): 130-
133. (in Chinese)

L9019, Hhay. BUbEm UMY BIM Bt 4 i OF 5%
[JJ. RS A . 2016, 47(8): 678-682.

HU M, JIANG Z H. BIM design standard of

building research [ J .
Architecture Technology, 2016, 47(8).: 678-682. (in
Chinese)

[10] MZR. Z8ifh. D¥. AF BIM i3 il IR 5 + @ 4
MR 5O 50T AL, 2016, 46
(17) . 58-62.

TIAN D, LT X W, MA T. Research on design and

prefabricated  concrete

analysis of prefabricated concrete building component
system based on BIM [J]. Building Structure, 2016,46
(17): 58-62. (in Chinese)

C11] $rmg, g, 240, BIM B AR 7E 26 fl = g s iR Tk ik
e R R FE 0], B TAEAR . 2017, 46(16): 53-57.
JIN M, FANG C J, LI C D. Research on the
application of BIM in detailed design of prefabricated
buildings [ J]. Construction Technology, 2017, 46
(16): 53-57. (in Chinese)

(120 FZ& 22, RVEPE, Ry, 4. BIM £OAR 15 % i SUR 5
LA TR R LT ] SR, 2015, 46 (3D
228-231.

WANG A L, SONG P P, YANG Z Q, et al
Application of BIM technique in assembled monolithic
L1
Technology, 2015, 46(3): 228-231. (in Chinese)
L13] =) #, XEAL, ZRG. %, ERHAL%H BIM fE
B S]], @A, 2016, 47(7): 645-647.
CF 4% 166 )

concrete structure project Architecture



166

K5 ¥ TR FRCP E D

[13]

[14]

[15]

[16]

2012,31(3):239-242. (in Chinese)

R ANGE R DG O A AL SR A A R e R IR A
AR L 43 B LT 1. 08 By B %% 5 $ R L 2013, 32 (5)
499-507.

HAN R S, ZHU G Q, ZHANG G W, et al. Reliability
study on characteristics of flashover based on large eddy
simulation [J]. Fire Science and Technology, 2013, 32
(5):499-507. (in Chinese)

ZRREUL BRI R OK W 45 1 8 T R L x s 2 AT Sk
B MR R IR B 5 W 23 B L 1. By IR TR A
42,2014 ,34(4) :479-484.

L1ZJ, DUAN H J, ZHAO Y F, et al. Analysis of
influence of window-wall ratio on exterior insulation fire
spread of highrise residence [J]. Journal of Disaster
Prevention and Mitigation Engineering, 2014, 34 (4)
479-484. (in Chinese)

BISHOP S R. HOLBORN P G,BEARD A N, et al.
Nonlinear dynamics of f{lashover in compartment fires
[J]. Fire Safety Journal,1993,21(1) :11-45.
GRAHAM T L, MAKHVILADZE G M, ROBERTS ]
P. The effects of the thermal inertia of the walls upon

flashover development [J]. Fire Safety Journal, 1999,

[17]

[18]

(19]

[20]

Fo4l &
32(1): 35-60.
BTy BN A IS LM T 58 R AL AL

AT FELT . A 2 A Bh A 241, 2015, 25(2) 1 159-164.
LIN W, WANG Y H. Study on evolution mechanism
of sudden mass incidents from perspective of
catastrophe theory [ J]. China Safety Science Journal,
2015,25(2):159-164. (in Chinese)

FSCH L. B KR R R R A A S BT ]
KRR ,2003,12(2) :51-57.

WENG W G, FAN W C. Catastrophe analysis of
flashover in building fires [J]. Fire Safety Science,
2003,12(2):51-57. (in Chinese)

YUEN W W, CHOW W K. The role of thermal
radiation on the initiation of flashover in a compartment
fire [J 1. of Heat and Mass
Transfer,2004,47.:4265-4276.

T & AR IML dat. b2 Tk R
#,2016.

WANG ] P. Building fire load [ M ]. Beijing: Chemical

Industry Press, 2016. (in Chinese)

International Journal

(8 T HFH)

[14]

[15]

(E#H% 146 W) WANG Z T. LIU L, CHENG H, et al. Study on
LIG H, DENG S H, LI C G, et al. BIM confliction solving rectangular packing problem by utilizing

assembly  building
structure [ J]. Architecture Technology. 2016, 47(7) .
645-647.
HUANG W Q, WANG G Q. A quasi-mechanical method

inspection and optimization of

(in Chinese)

for solving the rectangle covering problem-An approach to
tackling NP hard problems [J]. CVGIP: Graphical Models
and Image Processing, 1994, 56(3): 267-271.

FATE, XA, BRI E. B R IRKE R R A
SRAFHTE HERE IR TR BT 24 410, 2009, 16(2)
98-102.

[16]

improved lowest horizontal search algorithm [ ] J.
Journal of Engineering Design, 2009, 16(2): 98-102.
(in Chinese)

FrEGE T A ARFERRAE:C]) 26—89 [S]. dbxt:
H T ST R 1989 : 455,

Technical Grade Standard for Building Workers: C]J
26-89 [ST]. Beijing: China Architecture &. Building
Press, 1989:4-5.

(in Chinese)

C L)



