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Abstract: With the purpose of solving the problem of model sharing among stages of shield tunnel construction, an IFC-based data
model of shield tunnel was built in previous research. Based on the IFC-based data model, a BIM-based shield tunnel structure
information modelling method is introduced in this paper. According to the extended IFC description of shield tunnel information
model, the modelling method of single segment and flow and process of tunnel axis are proposed. Based on this, a shield tunnel
assembling method is built, as well as a flow chart and a parametric modelling method of shield tunnel. By this way, the BIM-based
shield tunnel structure modelling method is formed. The modelling method is examined by applying it to a metro shield tunnel case.
The research shows that, by introducing the concept and technology of BIM, it is suitable for the communication and sharing of the
information of shield tunnel structure that builds the shield tunnel structure information model based on the uniform IFC standard.
The validity of the IFC-based data model of shield tunnel is verified further. The result in this paper can provide the initial model for
numerical calculation and analysis, and provide foundation for realizing seamless connection of visualization model and analytical
model.
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Fig.1 IFC-based flow chart of shield tunnel modelling
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Fig.2 IFC parameters of shield tunnel model
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ENTITY IfcLine
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and tunnel curve calculation
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Fig.12 Result data of shield tunnel modelling
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ISC-10303-21;

HELDER;

FILE DESCRIPTICN( ('ViewDefinition [CoordinationView]'),'2;1');
FILE NAME ('Xiamen','2015-08-06T11:51:45', ('Zhongyu'), (''), 'Autodesk Revit 2013','20120221 2030 (x64)','');
FILE_SCHEMA( ('IFC2X3')):

ENDSEC;
DATA;

$#42= IFCGECMETRICREPRESENTATICNCONTEXT (£, 'Model',3,1.00000000000000E—6, $39,£40) ;
#53= IFCPROJECT ('3MORhM6ESHIzZRQMEGCVCal0', %52, 'ShieldTunnel Project',$,$,§,$,$42,435);

$33048=
$33070=
$33071=
#33080=
$33081=
#33611=
$33612=
#33614=
$#33615=
$#33709=
$#33710=
$33759=
$33760=
$33845=
$33887=
$34014=
$34015=
#34022=
$34023=
$#34032=
$34033=
$34144=
$34146=
$34148=
$34150=
$#34151=
$34257=
#34259=
$34261=
$34262=
$34265=
$34268=
$34311=
$34316=
$34321=
$34329=
$34342=
$#34345=
#34678=
$34679=
$34680=
$34681=
$34682=
$34683=
$34684=
$34701=

ENDSEC;

END-IS0-

Revit

e e

IFCCOMPOSITECURVE ( (£#32947),.F.)
IFCCOMPOSITECURVE ( ($#372,£374,$376, #378) , .F.) ;
IFCCOMPOSITECURVE ( ($#380, #382, 384, #386) , .F.) ;
IFCAREITRARYCLOSEDPROFILEDEF ((ARER., £, £33070)
IFCAREITRARYCLOSEDPROFILEDEF (. ARER., £, #33071)
IFCSECTIONEDSPINE ($33408, ($#33080,£33081), ($14)) ;
IFCSECTIONEDSPINE ($33403, ($#33082,433083), ($#15)) ;
IFCSECTIONEDSPINE (#33411, (#33084,#33085), (#17))
IFCSECTIONEDSPINE ($33412, ($#33086,%33087), ($18)) ;
IFCSHAPEREPRESENTATION ($#44, 'Body', §, ($33611));
IFCSHAPEREPRESENTATION ($44, 'Body’', §, ($33612)):
IFCSHAPEREPRESENTATION ($#44, 'Body', §, ($33683));
IFCSHAPEREPRESENTATION ($#44, 'Body', §, ($33620));
IFCSHAPEREPRESENTATION ($#44, 'Body', £, ($33804));
IFCSHAPEREPRESENTATION (#44, 'Body', §, (£33836) ) ;
IFCPRODUCTDEFINITICNSHAPE (£, £, ($33709)) :
IFCPRODUCTDEFINITICNSHAPE (£, £, ($#33710)) ;
IFCPRCDUCTDEFINITICNSHAPE ($, 5, ($33759)) ;
IFCPRODUCTDEFINITICNSHAPE (£, £, ($#33760)) ;
IFCPRODUCTDEFINITICNSHAPE (£, £, ($#33845)) ;
IFCPRCDUCTDEFINITICNSHAPE (£, €, (£#33887))

IFCCARTESIANPOINT ( (51338.5614670169, 25978 . 2865530568, -1.22681838681515) ) ;
IFCDIRECTICN ( (0.345325670829692,-0.936848291463711,5.07629689339151E-7) ) »
IFCDIRECTICHN ( (0.900752192321097,0.33144206220737,-0.280698499156059) ) ;

IFCAXISZPLACEMENTSD ($34144,#34146,§34148) ;
IFCLOCRLPLACEMENT (#359, #34150) ;

IFCPROXY (" 3MOAhM&B8H9ZRgMB6CcvcaOl ', #52, ' IfcTunnel ', §, $, #338, #34014, .NOTDEFINED., 'ShTunnle 1');
IFCPROXY ("3tqglS51ZfP1zgN2Ie5gIATU" , #52, 'IfcTunnel', $, $, #339, #34015, .NOTDEFINED., 'ShTunnle 2');

IFCRELAGGREGATES (£,5, 5, &, £353, (£34257)) ;
IFCRELAGGREGATES (S, §,$, &, 34257, ($34342)) ;

IFCRELDEFINESBYPROPERTIES (S, %, S, S, ($34342),$34311);
IFCRELDEFINESBYPROPERTIES (§,%,5,$, (#34679, 34680, $34681, $34682, £34683, £34684, ...),$34316) ;
IFCPROPERTYSET ($,$, 'Pset_TunnelPart 1', 'TunnelPart 1', ($34321,#34322,...,%34327));

IFCPROPERTYSET (§, &, 'Pset_SegmentBlock 1', 'SegmentBlock Property Set', ($34328,#34329,...,#34339));
IFCPROPERTYSINGLEVALUE ('PartType', ', IFCLABLE (' Shield'),$);

IFCPROPERTYSINGLEVALUE ( 'Thickness','', IFCPOSITIVELENGTHMEASURE ('1200.'), %) ;

IFCPROXY (*35Q19x3ZPCoujcOBMBGhmx ', $52, ' IfcTunnelPart ', $, §, $45, 34022, .NOTDEFINED. , 'ShTunnlePart 1');
IFCPROXY (*27zwQADVPASOLYERMIpj 2',#52, ' IfcLiningSpace’,$,$,$46, 34023, .NOTDEFINED. , 'ShTunnleLin 1');
IFCPROXY (' 1vPaWwVin3X0OZybjOJIW41', $52, ' IfcSegmentSpace’, $, §, 434151, $34032, .NOTDEFINED., '290910") ;
IFCPROXY (' 3Q4ikU2Iz4wwzMp hnERWr',#52, 'IfcSegmentBlock',$,$,$34151,$34033, .NOTDEFINED. , '290911");
IFCPROXY ('3Q4ikU2Iz4wwzMp hnERWr',$52, ' IfcSegmentBlock', §, $,$34151,$34104, .NOTDEFINED. , '290812") ;

IFCPROKY (' 3Q4ikU2Iz4wwzMp hnERWr', #52, 'IfcSegmentBlock’

r

,#34151,#34125, .NOTDEFINED., '290913');

, 5,8
IFCPROXY (' 3Q4ikU2Iz4wwzMp hnERWr', #52,'IfcSegmentBlock’,$,$,#34151,$34130, .NOTDEFINED., '290914");
,8,8

IFCPROXY ('3Q4ikU2Iz4wwzMp hnERWr', $52, ' IfcSegmentBlock’

,#34151, 434157, .NOTDEFINED. , '290915") ;

r

IFCPROXY ('3Q4ikU2Iz4wwzMp hnERWr', $52,'IfcSegmentBlock’',$,$,$34151,434142, .NOTDEFINED., '290916');
IFCRELCONTAINEDINSPATIALSTRUCTURE (S, £, 8,5, (£#34679, 34680, £34681, $34682, 34683, $34684) ,£34678) ;

10303-21;
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Fig.13 IFC model file of shield tunnel
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