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Abstract In construction project, it is important to exchange and share the digital information generated by
their own professional softwares. So this paper analyzed the information delivery requirements of steel structure
according the structural design stages using IDM methodology. For schematic design stage and detailed design
stage, the structural design information to share in each design stages is abstracted by defining the PM, ER,
and FP. The new ERs and FPs are proposed by defining the new property sets(Psets), suchlike bolt gauge line,
weld, scallop, and cope, to complement the structural design information of IFC2x3. Finally, the reasonability of
the proposed new ERs, FPs are verified by applying them to represent the standard steel connection sample in
detailed design stage. As a result, the structural design information of standard steel connection could be stored
and managed sufficiently by using the proposed new ERs and FPs.
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[Fig. 1] IDM technical architecture[2]
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[Fig. 2] Examples of PM for preliminary structural
design[2]
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[Table 1] Examples of information requirements for
er_exchange_structural_scheme(Member
Design)

[Table 2] Examples of information requirements for
fp_model_beam

Type of

. Information Needed
Information

The location of a member is usually defined with
reference to a 3-dimensional Cartesian coordinate
Location & [system, while its orientation can be defined with
Orientation |reference to the parent coordinate system of the
frame to which it belongs, via transformation
matrices.

The numerical and descriptive definitions of the
geometrical shape and topological connectivity of
the structural members. The complete definition
of the member will depend upon references to
geometric properties.

Geometry
& Topology

A description classification of the member —
possibly drawn from a pre-defined list. Members
can be classified by their primary form and
possible use.

Type

3.3 7= MAEH FP

IDM PAJoEofAi= Ropae & 145719] FPE AT
st glem, o] & Tz TaAAC] |RAALAN
B8 5 Qi FPE theat 2ri2),

fp_assign_load_to_element
fp_assign_structural_member_to_element
fp_associate material

fp_associate profile properties
fp_configure_structural_analysis_model
fp_connect_structural_items
fp_define load group

fp_define result group
fp_define_structural _load
fp_define_structural_result

fp_model beam

fp_model column
fp_model_element assembly
fp_model _member

fp_model plate

fp_model slap
fp_model_structural_connection
fp_model_structural_member
fp_model wall

fp_set load properties
fp_set_structural_boundary_condition
fp_set_structural_profile_properties

L 2R IR R R R IR 2R IR JER 2R 2R 2N 2R JER IER 2B 2R JER 2R TR SR

FPol= &l FPoll Z2ghel: Aol gt A} sl
AR 80| 83 5= Q)= IFC 2lE g, Pset, = T}
2 FP So| 7|44 w, EXPRESS-G9} EXPRESS A7]u}
= AFEch 7| 2E4AGA FPY AR QAR; F AR
£ A3k Table 29} 2t}

IFC Entities IDM Functional Parts

IfcBuildingElement
IfcBuildingElementType .

i 1 hist
IfcBeamType fp_:pply_ow;etrit_ istory
cam o
IfcElementType fp_ 1 P I{) ;
IfcObject fp_fea::;:ntjecrod ct
IfcObjectDefinition P-Tepresent_produ

fp_associate_material
IfcProduct fo_define by fype
IfcPropertyDefinition P . y-typ

fp_assign_structural
IfeRoot member_to_element
IfcTypeObject - -
IfcTypeProduct
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[Table 3] Bolt Connection ER

Information Added FP Name
O Bolt Gaugeline Information
# Gaugeline Type #Edge Distance Bolt
#Pitch ¢End Distance Connection
#No. of Shear Face FP
#Bolt Hole Type
4 Bolt Distance

1470



>

S

Table 42
£ TFC AgE e SgatAL 2L PsetO & 71510
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[Table 4] Bolt Connection FP

Description IFC Entity / Added Pset

Connected Member O IfcBeam

Connecting Plate O IfcDiscreteAccessory

Connecting Element
- Bolt Gaugeline Information

O IfcElementAssembly
¢ Pset_BoltGaugeline

Bolt O IfcMechanicalFastener

42 -

SHAY ERE AAEADANA 875 ST
M2 Holsiorh 71 IFC AEJElo| of2lg 240]
Ho|slo] oA Qrew], ST Aol Table 59} 7
o] 8 A, AZF(scallop) FH, Hu}7](cope) HH
So] Z3tE

[Table 5] Weld Connection ER

Information Added FP Name

O Weld Information
# Throat
& Weld Length
®Weld Spacing
# Shape of Base Member
# Shape of Connection Member
#Groove Angle of Base Member
#Groove Angle of Connection Member
#Root Gap
¢ Weld Handling Method
® Tail
# Welding Place
#Base Member ID
4 Connection Member ID

Weld
Connection
FP

O Scallop Information
*Type # Location
# Start Length #Diagonal Length
¢ Angle # Radius
®End Length

O Cope Information
#Start Top {Length, Height, Radius}
#Start Bot. {Length, Height, Radius}
®End Top {Length, Height, Radius}
#End Bot. {Length, Height, Radius}

Table 69 § A FPE §HHY

2 IFC AEEo] Bgair AR Perom 37jsio]
Bofg Aakg tehd Rolet.
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[Table 6] Weld Connection FP

Description IFC Entity / Added Pset
Connected Member O IfcBeam
- Scallop Information ¢ Pset_Scallop
- Cope Information + Pset_Cope

Connecting Plate

- Scallop Information
Connecting Element
Weld

- Weld Information

O IfcDiscreteAccessory
¢ Pset_Scallop

O IfcElementAssembly

O IfcFastener

Pset_Weld

*

5. At 24M
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{structural boundary condition, structural

fp_set
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fp_connect_structural items, fp_ define
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[Fig. 3] Column-Beam strong connection in Standard
Connection Details Guide for Steel Structures[7]
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