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An Extended Data Model based on the IFC for Representing Detailed Design
Information of Steel Bridge Members
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Abstract

Extension of IFC data model for steel bridge members is proposed to represent detailed design information. First of all, the
design data items and their representation method are classified by analyzing primary references such as design specification,
structural calculation documents and shop drawings. Some of the classified items are enough to be represented by the existing IFC
model. However, the need of additional model is noted to systematically represent the design information for other items such as
stiffener, diaphragm, joint system, and shear connector. An inheritance relations and properties for added model are also defined.
The application program based on the proposed data model is developed. In the end, by loading the application program on the
AutoCAD 2002 program, end-users can input the design information of steel bridge members. The applicability and efficiency of the
proposed data model and the program are verified by checking the section area, intervals, and interferences.
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AEE B3 HsiA 28" 6olM Y 2ol IfcBridge-
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TYPE IfcBridgeWelingJointVatietyTypeEnum = ENUMERATION OF
(SHIELD_METAL ARC WELDING, SPOT WELDING,
SUBMERGED_ARC_WELDING, CO2_ARC_WELDING,
STUD_WELDING, ELECTRO SLAG_WELDING,

NOTDEFINED):

END TYPE:

TYPE IfcBridgeWelingJointStructural TypeEnum = ENUMERATION OF

(GROOVE_WELDING, FILLET WELDING, NOTDEFINED):
END_TYPE:
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TYPE IfcBridgeDiaphragmTypeEnum = ENUMERATION OF

(BOX_TYPE, K TYPE, X TYPE, NONDEFINED):
END_TYPE:

* IfcBridgeShearConnector
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(DER)NeededRelativeStiffeness
(DER)BucklingCoefficient
(DER)UIti OfShape
(DER)RateOfSectionArea
(DER)RateOfShape

CuttingDirection
SurfaceTreatment
ManagementOfProduct
AllowedError
Precision

WeldSize
WeldMetal
WeldLength
WeldingProcess
WeldingRod
WeldingSequence
Effectivel engthOfWeld
EffectiveThroatDepth
WeldingStress
P OfElectri ding
AxisOfweld
WeldingEfficiency

IfcMeasureValue

JointEfficiency
BoltAxialForce
Washer
NutRotationMethod
TorqueCoefficient
Clearance
Filler
AppliedForce

ifcMeasureValue
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Dlaphragmstlﬁeness
CoefficientOfSectionVariation
AllowableBendingStress
ModifiedStiffness

AllowedShearForce

AllowableManufactureError
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Design information of steel bridge

J

Input module

Project Information
Placement, Geometric Information
Material, Property Information
Super-placement relationship information
Structure placement information

v

Geometric representation module

Spartial
structure
element

Structural
member
element

Reference line(start, end point)
information

Structural
member
element

Spartial
structure
element

Generate 3D solid through ACIS library

Register Generated solid to AutoCAD,
relate with STEP data

J

STEP based data generation and storing modu

e

Open new or exist STEP file

Spartial
structure
element

Store input and generated information Structural
member

element

Query and modify generated data

Finally store as STEP file

v

ISO Internation standard based
neutral format physical STEP file
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