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Research on IFC-based spatial automatic modeling for
prefabricated buildings

LIU Sicheng, ZHANG Jiachun, DENG Xueyuan
(Department of Civil Engineering, Shanghai Jiao Tong University, Shanghai, 200240, China)

Abstract: Based on the IFC standard, this paper studies the real-time location algorithm of
prefabricated components, utilizes IMU to record the location and attitude data of components in the
process of installation and develops software and algorithm based on MEMS (Micro-Electro-Mechanical
System) sensor. Combining the existing BIM component library, the automatic generation algorithm of
building information model based on IFC standard is studied, and the final IFC data model is obtained
by parameterization. it lays a foundation for automatic creation of as-built BIM of prefabricated buildings.
Key words: Building information modeling(BIM); IFC standard; Micro-Electro-Mechanical
System(MEMS) sensor; spatial location.
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Fig.1 Automatic modeling process of prefabricated members
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Tab.1 Experimental result and the analyses of error

i %
SKBRrR m o HRAE /m %22 /m b /° HAAE R
X % 2.2 2.286 0.086 (3.9%) 0 0.29 0.29
Y %l -1.2 -1.127 0.073 (6.1%) 0 -0.16 -0.16
VA 0 -0.077 -0.077 60 60.06 0.06 (0.1%)
B RNROIEF UG T B (). TEPHRE SR P4l &R,

ZAER] 6 [ R | i |4

Ey =1
1 ColumnHeight 3900

2 SlantAngle (0,0,1)

3 Corner (0.00299,-0.00...)

4 Lenght 400
5 Width 600 e

6 SectionCorner (1,0) e

B 4 Brds AL - or B R eSS R o

Fig.4 Display of position and attitude results of new column

RAGERANE 4 PR, AEA Rk HogT s m
144 test_column FEF-, W LAEF|H JLMAE E.
MEHE B, ERHEEEEE. i REidEix
ZENFR PR, RZEFEARIEHILE 7% LAN, IMU i
PERITCAFEIRAS R (475 2R ) IMU 5014 3.7
FIE A 1.0 mg, BimfaEtAh £1.5mg/C), #
K A FE S 1) IMU 5P BT, IR 22—

3 4t

ATl e AL L 1% S 2% K TFC Arifk IR ST,
fe T IFC bR iR B A =S R E r ik, R
MEMS %845 18 ER BRI M- sh il B Bt it A1 A 3
TRACEE, 8 B BUE AR T, R nis BE 0 sk B
E S AT, REI I3 B =4 fs =
WA, KB ERSER E L. SRIREE A B4 BIM
Rtk e, BFIERNIT Je 1 3 T IFC R H R HLA% B
T A AR, A RE A R TR ) A B AR it —
FloBT A BB N 75 55

SE W

(11 F Rk, kg . £F BIM i dm ek dE R
4 1] LR TREEE A, 2015, 32(4). 73-78.
2] % &N, 2K K. T BIM Fl RFID H; Ry 2

2015(2). 170-174.

Bl ¥rANE, Sa¥e¥y, DhBAR, 55 . % T BIM YTl 3
FCHE HLIR R B HA (0] ARG TRE BHR,
2016, 8(4): 17-20.

[4]SCHWALBE E, MAAS H G, SEIDEL F. 3D building
model generation from airborne laser scanner data using
2D GIS data and orthogonal point cloud projections[J].
Proceedings of Isprs Wg Iii/3 Iii/4 V/3 Workshop on Laser
Scanning, 2005, 36. 12-14.

[5]PU S, VOSSELMAN G, WG C V. Extracting windows
from terrestrial laser scanning[C]// International Archives
of Photogrammetry, Remote Sensing and Spatial
Information Sciences. 2007 ; 3-52.

[6] BAUER U, POLTHIER K. Generating parametric models
of tubes from laser scans[J]. Computer-Aided Design,
2009, 41(10). 719-729.

[7] ZHANG C. A divide-and-conquer algorithm for
3D imaging planning in dynamic construction
environments[C]// Icsc15 — the Canadian Society for Civil
Engineering’s, International/ Construction Specialty
Conference. 2015.

(BlE&2L B, BHEH, BICH, . & THOEAMEdER
=Y AT AL R AR (). RGO HAE 4R, 2007, 19(7):
1624-1629.

(91 2 #t . A T30 5t BEUR T F1 A B S A — i B 7 o e
[D]. Bxt: BERUUMTERY:, 2013.

[1I0]TANG P, HUBER D, AKINCI B, et al. Automatic
reconstruction of as-built building information models
from laser-scanned point clouds: A review of related
techniques[J]. Automation in Construction, 2010,
19(7): 829-843.

[11]OmniClassTM. A Strategy for Classifying the Built
Environment[EB/OL]. (2013-08-25)[2017-08-29] http:
//'www.omniclass.org/.

[12]ISO 10303-11-2004. Industrial automation systems and
integration-product data representation and exchange-Part 11 ;
Description methods: The express lang-( N5 30 177 )



30 wodk TR Ok

pS

2L
°

e (g % F Jiz ) 2018 4F

ARRAAT, LA TRRIHEMES %,
B3 -

[ BREHR, FFE, Mg, % BarkieRE Luns:
R ] EHRE S TR, 2014, 31(3): 1-24.

(2] E4EME, A%, Sbkbk . et REIR BE 1 /5 1
BESCFAR N (0], R ERd A, 2016, 35(1). 141-149.
(31 B # - BT PR by R TR B 1 L 3 b hr 2 i TS BT

[D]. &N fEEEAA KL, 2016.

MR, PEH, Fas, & REWN-BE-HA
S5 AL B B B T 0 R e TR B 3], S S AL A A ik
2013, 34(Z1). 1-10.

[5] %0, #HIL, FRES . WEREHGHE - %
oy B T AR e Mk b R Wi Y 4y BT 0], TR D2,
2015, 32(12). 90-98.

[6]ZHOU Xiaojun, MOU Tingming, FAN B K, et al.
Mechanical properties and volume deformation of steel
fiber reinforced micro-expansive concrete filled steel
tube[J]. Applied mechanics & materials, 2012, 204-
208. 4083-4087.

(714 5 . B0 BE S X 0% RPC AbbiPERE RN IR G 5E
[D]. &M . fEEAA KL, 2017.

(8] HeME == . #M% -RPC flhi P RE I BB ZE [D]. 46«
AR, 2018.

[9JHUANG Wenjin, LAI Zhichao, CHEN Baochun,
et al. Concrete-filled steel tube (CFT) truss girders:

Eie]

Experimental tests, analysis, and Design[J]. Engineering
Structures, 2018, 156. 118-129.

[I0JHUANG Wenjin, FENU Luigi, CHEN Baochun, et al.
Experimental study on joint resistance and failure modes
of concrete filled steel tubular (CFST) truss girders[J].
Journal of Constructional Steel Research, 2018, 141.
241-250.

[11JHUANG Wenjin, LAI Zhichao, CHEN Baochun ,

( 3% 24 TT )uage reference manual [S].
[B1FEFER, - ¥, EFI# IFC XM — ik 25 H
EXPRESS {543 [C/ 2 |6 TR R B TR A 7
XY . 2004 450-455.
[14]buildingSMART. Industry Foundation Classes Version
4 - Addendum 2[EB/OL]. (2016-07-15)[2017-09-03].
http: //www.buildingsmart-tech.org/ifc/IFC4/Add2/html/

et al. Experimental behavior and analysis of prestressed
concrete-filled steel tube (CFT) truss girders[J].
Engineering Structures, 2017, 152. 607-618.

[12] W&, Fh R, #3304 . ARANER B DA (R &
F BRI [J]. AL TR R4 HARPH IR,
2014, 31(1). 13-16.

[13] M8, sk, M, % . 88 & MERE RPC
FIAERY R R PERFAE (U], MR TR S TRREh, 2008
(1): 99-107.

[14]LUO Hua, YAN Zhigang, AN Mingzhe. Finite element
analysis of RPC-filled steel tube stub columns[J].
Advanced material research, 2011, 189-193. 1906-
1909.

[15] 4RERRE, BRJTHE, 35 5 . 8% RPCAEM D22k RE I
MBS HPRF s R [J]. IRE L, 2016(2): 29-33.

[16] # 34, B M, skiE®, 5. W% - WLF 4Gt s
AR B+ FmFESS 5 KT R 5T [J]. B =4k,
2017, 48(Z1). 502-507.

[17]HAN Linhai, HE Shanhu, LIAO Feiyu. Performance
and calculations of concrete filled steel tubes (CFST)
under axial tension[J]. Journal of Constructional Steel
Research, 2011, 67(11). 1699-1709.

[18]LI Wei, HAN Linhai, CHAN TakMing.Tensile
behaviour of concrete-filled double-skin steel tubular
members[J]. Journal of Constructional Steel Research,
2014, 99. 35-46.

[I9]HUANG Wenjin, ZHANG Zhengbin, HUANG
Qingwei, et al. Experimental study on mechanical
properties of RPC-FST under direct tension load[C]//
Proceedings of 1st International Conference on UHPC
Materials and Structures; Changsha, China, 2016.
236-246.

(TTHEgEE EFIE)

annex/annex-d/ifckernel/diagram_0001.htm.

[15] 25k 0k, iz, R, 2. % TF MEMS fiARM
AR AT AR GER & R BLAR (1. b E PR A A 41
2004, 12(6): 88-94.

[16] A ke, WP, WK . & T IFCFrifHy BIM 44y
R PEREIT [0]. 2R 4R, 2017(4): 589-595.

(DUiEgREE EFE)



