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1984 7 ( ) 3 CAD
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1988

• Stanford CAD AI
IT

CIFE Center�for�Integrated�Facility�Engineering

– CAM
–

•

•

•
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CALS CALS/EC
• 3 CAD

• CALS
•

– CAD IGES,�STEP
– SGML,�XML
– CALS�Raster�file�format

• WTO
•

376 16 4
• 1990 CALS
• 2 CAD SXF 2001 CAD

• CALS

•
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970
•CAD IGES Initial Graphics Exchange Specification

1984
•
• CAD

• 2 3 3
• PDES Product Data Exchange Standard
• ISO, TC184, SC4 ISO-10303 STEP

Standard for the Exchange of Product Model Data
1991

•PDES ISO-STEP ISO-STEP
ISO-STEP Application Protocols (AP) EXPRESS
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IFC
• 1994

– 12 IAI Industry Alliance�for�Interoperability Industry

• 1995
–

• 1997
– IAI International Alliance�for�Interoperability AEC Architecture,�Engineering�&�

Construction IFC Industry�Foundation�Classes

• buildingSMART IAI
•

– IFC ISO PAS Publicly�Available�Specification
– IFC2 4 ISO IS
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CAD 3

•

• 2D-CAD

•

• 3D

• D

• BIM 3
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90

• 2 CAD CAD

•
3 21

12

• 3 TS Total�Station RTK�GNSS
Real�Time�Kinematic�– Global�Navigation�Satellite�System

• ICT
3

TS GNSS

3

•
TS GNSS
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IFC�Bridge
• 3

•
–

•
– 3 CAD
– 3
– 3 CAM NC.
– 3 CAD

•
•

• 2002 IFC
PC
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(ABS)
IfcSpatialStructure

Element

IfcBuilding

PlateGirder

(ABS)
IfcProduct

(ABS)
IfcElement

(ABS)
IfcObject

(ABS)
IfcRoot

IfcRelContainedIn
SpatialStructure

(ABS)
IfcRelDecomposes

IfcRelAggregates

(ABS)
IfcRelationship

(ABS)
IfcRelDefines

(ABS)
IfcPropertyDefinition

(ABS)
IfcPropertySetDefinition

IfcPropertySet

IfcRelDefinesByProperties

(ABS)
IfcRelConnects

RelatedObjects S[1:?]
(INV)IsDefinedBy S[0:?]

RelatingObject
(INV)IsDecomposedBy

RelatedObjects S[1:?]
(INV)Decomposes S[0:?]

RelatingPropertyDefinition
(INV)PropertyDefinitionOf S[0:1]

RelatingStructure
(INV)ContainsElements S[0:?]

RelatedElements S[1:?]
(INV)ContainedInStructure S[0:1]

IfcText

IfcLabel

Description

Name
IfcGloballyUniqueId

IfcOwnerHistory

GlobalId

OwnerHistory

IfcProductRepresentation

ObjectPlacement
IfcObjectPlacement

Representation

ObjectType

Tag

IfcLabel

IfcIdentifer

IfcElementComposition
Enum

LongName

CompositionType

IfcProperty

HasProperties S[1:?]

(ABS)
IfcBuilding
Element

IfcBeamIfcColumnIfcSlabSlabTypeEnum
PredefinedType

(ABS)
IfcElement
Component

IfcFastener IfcMechanical
Fastener

(ABS)
IfcFeauture
Element

(ABS)
IfcFeautureElement

Subtruction
IfcOpeningElement

IfcRelVoids
Element

IfcRelConnects
Elements

IfcPositiveLength
Measure

IfcPositiveLength
Measure

NominalDiameter

NominalLength

RelatedBuildingElement

RelatedOpeningElement
(INV)VoidsElements

IfcIdentifer

RelatedElements

RelatingElements

PlateGirderType

OhterSteel
Builtup
Element

BuiltupElementType

PlateGirder
TypeEnum

(ABS)
CivilStructureElement

BuiltupElement
TypeEnum

Bridge

SteelShape
Element

SteelPlate
Element

PlateElementType PlateElement
TypeEnum

ShapeElementType ShapeElement
TypeEnum

YLSG�BRIDGE
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OtherSteelBuiltupElement

SteelShapeElement

SteelPlateElement

PlateGirder

CG

Nobuyoshi�Yabuki�(c)�2012 18

PC YLPC�BRIDGE
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YLPC-BRIDGE

D-CAD PC

PC

2002

AutoCAD 2002 Forum 8 UC-1

VBA MS XML
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PC
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IFC�BRIDGE
• IAI CSTB

SETRA
IFC IFC�

BRIDGE
• IFC

IfcBridge

Pylon

Deck

Cables

Pylon

IfcBridgeSegment

(Transversal cut)

(concrete)
(steel)

IfcBridgeStructureElement

Segments S[1:?]

IfcBridgePrismaticElement

IfcBridgeFibre
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LandXML
•

XML
• LandXML.org 37 441

2006 7
•

OpenINFRA LandXML
•

–
– JHDM
– TransXML
– OKSTRA
– EuroRoadS

IFC�ShieldTunnel IFC�Tunnel
• 2005 JACIC IFC�ShieldTunnel
• IAI

IFC�ShieldTunnel
•
• IFC�Tunnel
• OpenINFRA
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IFC�ShieldTunnel 2009IFC�ShieldTunnel 2009

IFC�CutAndCoverTunnel 2010IFC�CutAndCoverTunnel 2010

IFC�MountainTunnel 2011IFC�MountainTunnel 2011

IFC�TUNNELIFC�TUNNEL
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( )
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EXPRESS
ENTITY�IfcStSegmentElement

ABSTRACT�SUPERTYPE�OF�(ONEOF�(IfcStKSegmentElement,�IfcStASegmentElement,�
IfcStBSegmentElement))
SUBTYPE�OF�(IfcStTunnelElement);

SegmentAngle :�OPTIONAL�IfcCompoundPlaneAngleMeasure;
Thickness�:�OPTIONAL�IfcPositiveLengthMeasure;
Width :�OPTIONAL�IfcPositiveLengthMeasure;
OuterRadius :�OPTIONAL�IfcPositiveLengthMeasure;
InnerRadius :�OPTIONAL�IfcPositiveLengthMeasure;
Weight :�OPTIONAL�IfcMassMeasure;
TaperAnglePositon :�OPTIONAL�IfcAnglePositonEnum;
TaperAngle :�OPTIONAL�IfcCompoundPlaneAngleMeasure;
InsertAnglePositon :�OPTIONAL�IfcAnglePositonEnum;
InsertAngle :�OPTIONAL��IfcCompoundPlaneAngleMeasure;
JointAnglePositon :�OPTIONAL�IfcAnglePositonEnum;
JoinAnlge :�OPTIONAL�IfcCompoundPlaneAngleMeasure;

END_ENTITY;

( )
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OpenINFRA
• buildingSMART International

•
•
• WebEx

• BIM

•
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•
1.
2.
3.

32

Architecture

Civil�Engineering
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Extremely�high�wall

Separate,�independent�and�
uncooperative�organizations

High�wall

High�wall

Bad�Filtering
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CVE Collaborative�Virtual�Environments

• 3

•

•
•

PPP,�BOT,�DB
• CIM

DBB DB CIM

Nobuyoshi�Yabuki�(c)�2012

• CIM
– IT

–

–
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Be�Open�Minded!


