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Research on information collaboration and model construction
for top-down design of prefabricated buildings
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Abstract: In order to comply with the national policy of building industrialization and intelligent development and solve
such problems as the disconnectedness to professional information, insufficient use of models, and low efficiency of data
transmission, a top-down design method based on the building information modeling (BIM) technology was proposed.
Starting with the design stage of prefabricated building, the BIM technology-based top-down design process of
prefabricated building was elaborated in detail. Combined with the characteristics of standardized component design and
assembly of prefabricated buildings, an assembly model based on top-down design was proposed, and the structure of the
model was described from the perspectives of hierarchy and specialty. To tackle the problems of standardization and
consistency of data information during the transmission of professional models, the entities and property sets of assembly
model were extended based on the industry foundation classes (IFC) standard, and the information collaboration using
the IFC standard-based top-down design was proposed for each specialty and each stage. Finally, the application of the
example verified the feasibility of the IFC-based top-down design of the extended assembly model, which can provide a

useful method for collaborative design of prefabricated buildings.
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Fig. 1 Top-down design of prefabricated buildings
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Fig. 2 Opverall structure of assembly model
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Fig. 3 Hierarchical distribution structure of assembly model
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FF DR UE 22 % b A1 PR 2 S ASE 7R — B0k o o6 75 1) 8¢
AR AT . A BHI BER B 5 2 1%
A, AR T O SZ RGBT,
PR B 2 2 B SE R AT MEP b it 4k
ARFIFEHC, 1 MEP BT 3 Ak AR R FEH S5 R A
EREREER. BT WEERERNGES, RE



5 2 3 REWR, S RRREFIA LR IR S S AR A 293
RFBTHEK FHHABE AT BARZIA . 40, J&1%: Representation
23 REREIM IFC Ri& o skl #161 F Ak JL T AN W Hoh,

FERTCE A , AR TS5 HE R,
IR TR BARIARK R T IFC brifk
PIEPCB A SR, JG Y (PR ME A5 M (5 B 2RI R
RIEREU NG MBI RIARA, 7R
R b SRR A — S .

231 MHkEA

THAIAE AR Dy e e QA B ) A 6 RAE TFC R
HERE X EEAHE UE R M EER. BIEE
BAHRBR RS

CLAE ], S8 TFC2x3 i A< 4 B S 4 1
IfcColumn SEAFIFIAH I SEAFIVE H) 73 A A1 TFC 3
Bo W 5 s, - RHERER R S5#170,
HE RS Bl IFC PIEL A rh#1 70 SEBIE AR 8
MEMEEETFRIE. 9, OwnerHistory ,
ObjectPlacement 1 Representation 3 & {4t 5

! #6= IFCCARTESIANPOINT((0.,0.,0.));

| #150= IFCCARTESIANTRANSFORMATIONOPERATOR3D(S,$,#6,1.,5);

! #151= IFCMAPPEDITEM(#143,#150);
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Fig. 5 Example of property analysis of standard column instance (IFC2 x 3)

#129= IFCBUILDINGSTOREY('39)y__ wfX4Av2K3Y1mohcu' #41,'\X2\68079ADS\X0\ 2',$,5,#128,$,\X2

\68079AD8\X0\ 2',.ELEMENT.,4000.);

#291= IFCCOLUMN('0Yv_Doek90yuwzfwlOShPV' #41,'M_\X2\77E95F6267F1\X0\:475 x 610mm:203907",

S$,'475 x 610mm’,#289,#284,'203907");

#347= IFCCOLUMN('0Yv_Doek90yuwzfwlOShPK',#41,'M_\X2\77E95F6267F1\X0\:475 x 610mm:203912",

$,'475 x 610mm’,#346,#341,'203912");

#503= IFCRELCONTAINEDINSPATIALSTRUCTURE('141018vZuHqv6B0066Fncd' #41,5,$,(#291,4347),#129);

B 6 HAIES R R

Fig. 6 Example of column components associated with floors

#171= IFCWALLSTANDARDCASE('0IFollcnPOlexEQQuyyr4B' #41,"\X2\57FA672C5899\X0\:\X2\5E3889CA\X0
\ - 200mm:203228',$,\X2\57FA672C5899\X0\:\X2\5E3889CA\X0\ - 200mm:249' #134,#167,'203228");
#468= IFCDOOR('0lFollcnPOlexEQOUYyran' #41,'M_\X2\53556247\X0\ - \X2\4EOE58999F50\X0\:0915 x
2134mm:203238',$,'0915 x 2134mm',#750,#462,'203238',2134.,915.);

#729= IFCOPENINGELEMENT('0IFollcnPOlexEQ1qyyran', #41,'M_\X2\53556247\X0\ - \X2\4EOES8999F50\X0

\:0915 x 2134mm:203238:1',$,'Opening' #727,#722,5);

#734= IFCRELVOIDSELEMENT('0IFollcnPOlexEQleyyrdn',#41,5,$,#171,4729);
#746= IFCRELFILLSELEMENT('36KPX35N18VRV5SHXyKLCGZ',#41,$,$,#729,#468);
#123= IFCBUILDINGSTOREY('2dz5i9ySfOgAQYxzvu$V57', #41,"\X2\68079ADS\X0\ 1',$,5,#121,$,'\X2

\68079ADS\XO\ 1',.ELEMENT.,0.);

#644= IFCRELCONTAINEDINSPATIALSTRUCTURE('1vK3KfqgSHqv5Y0066FnlY',#41,$,5,(#171,#468),#123);
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Fig. 7 Examples of door and wall components associated with floors
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Fig. 8 Express-G diagram of assembly model extension based on IFC
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Table 1 Entity and related attributes and property sets extension of assembly model components
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IfcPrecastColumn

Pset_PrecastWall

Pset_PrecastColumn
Pset_ReinforcementBarPitchOfPrecastColumn

EdgeDistanceToFirstAxis, ...
Description, ...

NominalThickness, ...

IfcPrecastWall Pset_ReinforcementBarPitchOfPrecastWall Reference, ...
Pset_ReservedHoleOfPrecastWall ReservedHoleShape, ...
Pset_PrecastSlab NominalThickness, ...
IfcPrecastSlab Pset_ReinforcementBarPitchOfPrecastSlab LongOutsideTopBarPitch, ...
Pset_ReservedHoleOfPrecastSlab ReservedHoleShapeArea, ...
Pset PrecastRamp ToppingType, ...
IfcPrecastRamp . N . . .
Pset_ReinforcementBarPitchOfPrecastRamp LonglInsideEndTopBarPitch, ...
Pset P; tStai EdgeDistanceToFirstAxis, ...
IfcPrecastStair sel_trecasiialt g

Pset_ReinforcementBarPitchOfPrecastStair

LonglInsideEndLowerBarPitch, ...
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Fig. 12 Application of IFC extension of assembly
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