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ライフサイクル

Plan Survey Design Cost 
Estimates Construction

Life Cycle

Maintenance 
and 

Management

Problems of the Present Condition

Problems are the following:
Not to deliver data efficiently
Difficult to recycle data
Not to manage data effectively



Purpose is the following:
To improve reusability of data
To keep data certainly
To improve quality of data
To save labor of data managing

Goal is the following:
To develop specifications for data exchange in highway 

administration.

Purpose and Goal



ライフサイクル

Plan Survey Design Cost 
estimates Construction

Life Cycle

Maintenance 
and 

Management

JHDM

Circulation of Reusable Data
from Upper Phase to Lower Phase

Giving and Taking Data by the General Format



JHDM is arranged by the following documents:
Project Definition

This document describes concepts of JHDM; 
e.g. significance, demand, and scope.

JHDM Specification
This document describes basic composition, 
model definition and so on of JHDM 
that are needed at practical using JHDM.

JHDM is composed by the following:
Function Activity Model
Road Structure Model 
XML Schema

Composition of JHDMComposition of JHDM



Function Activity Model

PS3-0:上部工詳細設計

<<Start>>

CD2:

PS3-1:線形計算

PS3-2:
横方向の設計

PS3-3:
主方向の設計

PS3-4:横桁の設計

PS3-5:
柱頭部の設計

PS3-6:
定着部の設計

PS3-7:
偏向部の設計

<<End>>

AB3:
付属物の設計

<<process flow>>
<<process flow>><<process flow>><<process flow>><<process flow>><<process flow>><<process flow>>

<<process flow>>

Detailed Design of Superstructure 

Design of alignment Design of principal 
direction

Design of column 
capital

Design of 
bias part

Design of 
anchor part

Design of 
cross beam

Design of lateral 
direction

Design of 
accessory



<<Start>>

CD2:

PS3-1:線形計算

<<End>>

PS3-2:
横方向の設計

PS3-1:線形計算

PS3-1-1:
構造計画

PS3-1-2:
橋梁幅員

PS3-1-3:
調整コンクリート厚

PS3-1-4:
ハンチ高 PS3-1-5:

格点座標

PS3-1-6:
張出し長（骨組）

<<resource flow>><<resource flow>>

<<resource flow>>

<<resource flow>>
<<resource flow>>

<<resource flow>>

<<process flow>><<process flow>>

Function Activity Model
e.g. Account of Alignment 

Structural 
plan

bridge 
width

Design of alignment

Adjusting concrete 
thickness

Haunch 
height Coordinates 

of  panel point

Design of lateral 
direction

Overhanging 
length(frame work)



● Expression by Class Diagram of UML

1

element0..*

name : string(idl)
alignment : GM_Curve

HorizontalAlignment

地点 : GM_Point

complex1

element2..*

<<Sequence>>

name: string(idl)
previousStation: Station
afterStation: Station

Brake

name: string(idl)

InflectionPoint

Road Structure Model 



<xs:complexType name="HorizontalAlignment"><xs:complexType name="HorizontalAlignment"> (Horizontal Alignment)(Horizontal Alignment)
<xs:complexContent><xs:complexContent>
<xs:extension base=<xs:extension base=““jx:Alignmentsjx:Alignments””> > (Inherits Alignments Class)(Inherits Alignments Class)
<xs:sequence><xs:sequence>
<xs:element name=<xs:element name=““InflectionPoint_elementInflectionPoint_element”” …… />/> (Inflection Point)(Inflection Point)
<xs:element name=<xs:element name=““Brake_elementBrake_element”” …… />/> (Brake)(Brake)
<xs:element name="edge"><xs:element name="edge"> (Alignment)(Alignment)
……
<xs:attribute name="name" type="jxsp:CharacterString"/><xs:attribute name="name" type="jxsp:CharacterString"/> (Alignment Name)(Alignment Name)
</xs:extension></xs:complexContent></xs:complexType></xs:extension></xs:complexContent></xs:complexType>

1

element0..*

name : string(idl)
alignment : GM_Curve

HorizontalAlignment

地点 : GM_Point

complex1

element2..*

<<Sequence>>

name: string(idl)
previousStation: Station
afterStation: Station

Brake

name: string(idl)

InflectionPoint

×

Inflection
Point

Brake

Horizontal Alignment

XML Schema
- Example of Definition of Horizontal Alignment -



State of Research in FY2004



FY2001 FY2002
Earth Work 
Substructure

Steel 
Superstructure

Pavement

FY2003

PC/RC 
Superstructure

Tunnel

FY2004

We are here.

Models-XML schema-Verification

Models-XML schema

Models-XML schema-Verification

Verification

Models-XML schema-Verification

State of Research until FY2004 



≫Characteristic
Concepts of each the road-domain CAD and the general-purpose CAD are needed. 
Therefore, this model is expressed by 3D or 2D-cross section or both of them.

3D Product Model Cross section

Concept of Road Structure Model 
(Earth Work)

and



Main girder

Web

Skeleton line

≫Characteristic
Steel Superstructure is fabrication of steel plates. Therefore, this model is 
expressed by the external form line of plates composed by 3D Skeleton line.

External form line

Concept of  Road Structure Model   
(Steel Superstructure)

3D Product Model



●
 

Concrete

Alteration point 2

Alteration point 1

≫Characteristic
PC/RC Superstructure is an aggregate of Concrete, PC cable and reinforcing bar. 
Therefore, this model is expressed by 2D-cross section. Alteration points of the 
cross section are defined as the range between a point and another point measured 
by sweeping.

Main girder

Concept of  Road Structure Model   
(PC/RC Superstructure)

Cross section



●
 

PC cable

Alteration point 2

Alteration point 1

Main girder

PC cables are defined the same way as concrete.

Concept of  Road Structure Model   
(PC/RC Superstructure)

Cross section



Concept of Road Structure Model (Pavement)
(1) Pavement is expressed as cross section data, and the whole 

image is expressed by integration of the cross section data 
in longitudinal direction. 

(2) The whole image of accessory is expressed as attributes of 
start point. But deduction of pavement area is expressed by 
integration of the cross section data.



Concept of Road Structure Model (Pavement)

Pavement  is expressed as Structure and Accessory:
・

 
Structure ：asphalt, concrete , stabilized base ・・・

・

 
Accessory ：guard fence, marking ・・・・



Concept of Road Structure Model (Tunnel)
(1) Permanent work and so on are expressed as cross section 

data, and the whole image is expressed by integration of 
the cross section data in longitudinal direction. 

(2) The whole image of accessory is expressed as attributes of 
start point.



Tunnel is expressed as inside equipment and outside structure:
・Equipment：warden aisle, surface drainage ・・・

・Structure：staging, lining, entrance work ・・・・

Concept of Road Structure Model (Tunnel)



JH will be changed from public to private in FY2005. 

When JH will stabilize the organization, 
a new phase turn of JHDM will be worked on, 
while taking the tendency of SXF Level 4 .

Finally,
Research Plan



Japan Highway Data ModelJapan Highway Data Model 

Data Exchange Specifications Data Exchange Specifications 
for Expressway Business in Japanfor Expressway Business in Japan

Shigenori Tanaka, Kansai Univ.
Expressway Technology Center



What is JHDM?
• JHDM is a model that shows the relations 

between objects on expressways, using “shape 

information” and “attribute information.”

Shape Info.

＋
Attribute Info.

dimensions

Quantities

e.g.



What is purpose?

Other Data

Construction 
Data

Design Data

Drawing Data

JH
D

M
 

(X
M

L D
ata)

The purpose is that various construction data are applied to 3D graphic 
system, to business support system, and to other application through JHDM.

-- To business support To business support 
systems (e.g. management systems (e.g. management 
systems)systems)

- To other applications 
(e.g. for analysis or 
tabulation) 

-- To 3D graphic To 3D graphic 
systemssystems

BMS

JHDM

△△System

PMS



JHDM is composed of the following elements:
- Activity Functional Model
- Road Structural Model using UML
- XML Schema

Composition of JHDM



Work Types Covered by JHDM



2001 2002
Earthwork / 

Substructure

Steel 
Superstructure

Pavement

2003

PC/RC 
Superstructure

Tunnel

2004

Modeling～Creation of Schema～Test

Modeling ～Creation of Schema ～Test

Modeling～Creation of Schema ～Test

Modeling ～Creation of Schema～Test

Research History

We are here.



The shape of an object is represented by 
an integration of sections.

Road Structural Model 
Earthwork: Basic Idea



A Part of Instance of Earthwork



Main Girder
（H-beam）

Web

Frame Line

External Side Line

The shape of an object is represented by

the frame lines and the external side lines of the plates. 

Road Structural Model 
Steel Superstructure: Basic Idea



A Part of Instance of Steel Superstructure



The shape of an object is represented by 
an integration of sections.

Road Structural Model 
PC/RC Superstructure: Basic Idea

Ａ

Ａ´

Ａ

Ａ´



A Part of Instance of PC/RC Superstructure



The shape of an object is represented by 
an integration of sections.

Road Structural Model 
Tunnel: Basic Idea

Ｓ．Ｌ

Ｓ．Ｌ



＝

＝

Shotcrete

Lining Concrete (Steel-Fiber Reinforced)
Wire Netting

φ

Rock Bolt

Long Steel-Pipe Forepiling

Shotcrete

 

& Rockbolt

 

Work Diagram

＝

Micropile

Wire
 Net

ting

AuxiliaryMethod

classification：

 

auxiliary method B
type：

 

face stabilization measure
method：

 

long steel-pipe forepiling

Shotcrete

type：

 

conventional shotcrete
thicknessOfShotcrete：

 

25
extension：

 

80

SupportT

RockBolt

intervalInTheExtensio

 
nalDirection：1.0
intervalInTheCircumfe

 
rentialDirection：1.2
constructionArea：upper 
half
type：

 

TD24
length：

 

4.0
number：

 

4

A Part of Instance of Tunnel



The shape of an object is represented by 
an integration of sections.

Road Structural Model 
Pavement: Basic Idea



A Part of Instance of Pavement



Road Structural Model (Overall View)

Pavement

Tunnel

Super_Structure::PCRC

Super_Strucuture::Steel

Bridge_Accessory
Bridge_Common

Bridge_Alignment

Accessory_Facilities

Drainage

Body

Terrain Cross_Section

Positioning

Alignment

ControlPoint

+ name:  string
+ classification:  string
+ annotation:  string
+ shape:  GM_Primitive

ParameterList

+ identification:  unsigned short
+ itemCode:  string
+ parameterCode:  short
+ value:  string

Section

+ name:  string
+ startPoint:  Station
+ endPoint:  Station
+ representativeStation:  Station

Region

+ name:  string
+ category:  string
+ type:  string
+ buildingToLandRatio:  unsignedShort
+ floorAreaRatio:  unsigned short
+ edge:  GM_Curve

SubWatershad

+ runOffFactor:  double
+ landUse:  string
+ runOffOutFlow:  double
+ range:  GM_Curve

RampType

+ divergingOrMerging:  DivergingAndMergingType
+ numberOfMainLine:  unsigned short
+ numberOfTrackInRamp:  unsigned short
+ laneStartPoint:  Station
+ taperdLength:  double
+ speedChangeLaneLength:  double
+ nosePoint:  Station
+ alignmentStartPointOfRamp:  Station
+ marginalStripEdge:  GM_Curve
+ noseShape:  GM_Complex

RunOffGrade

+ startPoint:  Station
+ startGrade:  double
+ endPoint:  Station
+ endGrade:  double
+ runOffType:  string

Quantity

+ type:  QuantityType
+ name:  string
+ value:  double
+ totalityDay:  string

QuantityCode

+ codeId:  unsigned short
+ level1:  string
+ level2:  string
+ level3:  string
+ level4:  string
+ itemCode:  string

DrainageBasin

+ reoccurrencePeriodOfRainfall:  unsignedLong
+ intensityOfRainfall:  double
+ range:  GM_Curve
+ point:  GM_Point

Status

+ condition:  string
+ renewalDay:  string

AdministrativeDivision

+ name:  string
+ type:  AdministrativeDivisionType
+ 場所:  GM_Curve = edge

AssetProperty

+ belongingnessClassification:  string
+ totalityClassification:  string
+ renewalDay:  string

Route

+ routeId:  string
+ name:  string
+ roadType:  FunctionalClassificationType
+ location:  GM_Curve

ComponentOfRoad

+ sectionId:  string
+ section:  Section
+ bound:  string
+ elementType:  ComponentOfRoadType
+ numberOfLane:  short
+ branchOffice:  string
+ projectOffice:  string
+ nameOfRamp:  string
+ routeClassification:  string
+ completionOrTemporaryUse:  string

RoadStandard

+ classification:  RoadStandardType
+ designSpeed:  unsigned short
+ designDailyVolume:  unsigned long
+ commercialVehiclesRatio:  double
+ levelOfService:  string

Expressway

+ networkName:  string

ExpresswayNetwork

+ networkName:  string

Alignments

+ name:  string

ClothoidCurve

+ bignningOfClothoid:  GM_Point
+ endOfClothoid:  GM_Point
+ directionOfCurve:  string
+ radiusAtBignningOfClothoid:  double
+ radiusAtEndOfClothoid:  double
+ parameterOfClothoid:  double
+ edge:  GM_Clothoid

Brake

+ name:  string
+ previusStation:  Station
+ afterStation:  Station

CircleCurve

+ startPoint:  GM_Point
+ endPoint:  GM_Point
+ directionOfCurve:  string
+ radiusOfCurvature:  double
+ edge:  GM_ArcString

RightwaysOfWayPegs

+ name:  string
+ point:  StationOffset

IntersectionPointOfVerticalTangent

+ displacementPoint:  Station
+ elevation:  double
+ previusGrade:  double
+ afterGrade:  double

HorizontalAlignment

+ name:  string
+ shape:  GM_Curve

Station

+ stationNumber:  short
+ accumulatedDistance:  double
+ point:  GM_Point

StationEquation

+ alignment:  string
+ major:  short
+ miner:  double

StraightLine

+ startPoint:  GM_Point
+ endPoint:  GM_Point
+ edge:  GM_LineSegment

VerticalCurve

+ verticalCurveLength:  double
+ radiusOfVerticalCurve:  double

LongitudinalAlignment

+ name:  string

InflectionPoint

+ name:  string
+ point:  GM_Point

OffsetElevation

+ horizontalDistance:  double
+ elevation:  double

StationOffset

+ horizontalDistance:  double
StationOffsetElevation

StationOffsetRelativeElevation

+ relativeElevation:  double
+ elevationReferencePosition:  ElevationReference

Posit ionByGrade

+ grade:  double
+ startPoint:  StationOffsetRelativeElevation
+ endPoint:  StationOffsetRelativeElevation

SmallStructure

+ name:  string
+ type:  SmallStructureType

ConstructionGauge

+ height:  double
+ edge:  GM_Curve

CrossSection

+ name:  string
+ typicalCrossSection:  boolean

ComponentOfCrossSection

+ type:  RoadStructureElementType
+ width:  double
+ beginning:  StationOffsetRelativeElevation

CrossSectionCurve

+ element:  GM_Curve

SuperelevationDisplacementPoint

+ displacementPoint:  Station
+ superelevationValue:  double
+ maximumCurvatureForNormalCrownSection:  unsigned short
+ rateOfAnteriorTransition:  unsigned short
+ rateOfBackTransition:  unsigned short

SuperelevationRunOff

+ name:  string
+ rotationAxis:  SuperelevationType

ProposedHeightOfPavementLine

+ setPosition:  StationOffsetRelativeElevation

CrosssectionGrade

+ grade:  PositionByGrade
RoadStructureParts

+ name:  string
+ material:  string
+ annotation:  string
+ edge:  GM_Curve
+ quantity:  Quantity

BreakLine

+ name:  string
+ edge:  GM_LineString

Boundary

+ type:  BoundaryLineType
+ phasePosition:  Station
+ name:  string
+ edge:  GM_Curve

BoundaryFace

+ type:  BoundaryFaceType
+ name:  string
+ area:  GM_Surface

Stratum

+ sectionalArea:  double
+ volume:  double

ContourLine

+ elevation:  double
+ edge:  GM_LineString

Earthworks

+ type:  CutEmbankmentType

StandardCrossSection

EarthworkBaseLine

+ formationLevelLine:  GM_Curve

CutFillSlopes

+ maximumGrade:  double
+ minimumGrade:  double
+ maximumHeight:  double
+ minimumHeight:  double
+ extension:  double
+ slopeProtectionWorksType:  string
+ quantity:  Quantity

CuttingStratum

+ soilClassification:  string
+ soilParameters:  double
+ quantity:  Quantity

FaceOfSlope

+ embankmentNumber:  string
+ slopeNumber:  string
+ rightAndLeft:  RightAndLeftPosition
+ slopeArea:  GM_Curve

SlopeAroundConditions

+ largeScale:  string
+ smallScale:  string
+ crossSectionOfEmbankment:  string
+ gradientOfGround:  short
+ foundationGround:  string
+ slopeDirection:  string
+ upperTopographicFeatures:  string
+ upperLandUse:  string
+ upperStructure:  string
+ faultAndSlope:  string
+ fissureAndSlope:  string

SlopeElement

+ type:  FaceOfSlopeElementType
+ step:  unsignedShort
+ topOfSlope:  GM_Curve
+ toeOfSlope:  GM_Curve
+ rounding:  boolean

EmbankmentSection

+ material:  string
+ representativeCBR:  double
+ conventionType:  string
+ quantity:  Quantity

Subgrade

+ subgradeType:  SubgradeType
+ thickness:  double
+ material:  string
+ quantity:  Quantity

SubgradeRunOff

+ rateOfTransition:  double
+ width:  double

DrainageCanalForEarthwork

+ code:  string
+ abilityOfWaterPassage:  double
+ embankmentNumber:  string
+ slopeNumber:  string
+ step:  unsignedShort
+ landUseZoningType:  IrrigationAndDrainagePurposeType

CatchBasin

+ type:  string
+ sagHeight:  double
+ point:  GM_Point

IrrigationAndDrainageCanal

+ type:  IrrigationAndDrainageType
+ grade:  double
+ extension:  double
+ alignment:  GM_Curve

End

+ location:  InAndOutFlowType
+ elevation:  double

<<abstract>>
EarthworkStructure

+ name:  string
+ designCriteria:  string
+ foundationWork:  FoundationWork
+ complexArea:  GM_Aggregate
+ quantity:  Quantity

Culvert

+ typeNumber:  string
+ purpose:  string
+ extension:  double

EarthworkTemporaryStrcture

+ type:  string
+ dismantlement:  boolean
+ quantity:  Quantity
+ edge:  GM_Aggregate

EarthworkStructureParts

+ type:  EarthworkStructurePartsType
+ name:  string
+ edge:  GM_Aggregate
+ quantity:  Quantity
+ foundationSettingType:  string
+ annotation:  string

FoundationGroundCondition

+ allowableDisplacement:  double
+ nValue:  double
+ modulusOfDeformation:  double

RetainingWall

+ typeNumber:  string
+ name:  string
+ designExtension:  double

StructuralForm

+ typeNumber:  string
+ name:  string
+ annotation:  string

StructureExavation

+ type:  string
+ countermeasureType:  CountermeasureType
+ quantity:  Quantity
+ edge:  GM_Aggregate

StructuralDimensions

+ value:  string
+ annotation:  string

StructuralDimensionItem

+ itemNumber:  string
+ name:  string
+ dataType:  string
+ unit:  string
+ annotation:  string

DesignFoundationGround

+ type:  GroundType
+ groundLine:  Boundary
+ groundArea:  BoundaryFace

ApproachCushion

+ approachCushionType:  string
+ quantity:  Quantity
+ shape:  GM_Primitive

ParkingCapacity

+ vehicleType:  string
+ parkingCapacity:  string
+ classification:  string

Facilit ies

+ type:  FacilitiesType
+ edge:  GM_Primitive

TrafficSafetyAndControlFacilities

+ quantity:  Quantity

FacilitiesPosit ionSection

+ startPoint:  StationOffsetRelativeElevation
+ endPoint:  StationOffsetRelativeElevation
+ representativePoint:  StationOffsetRelativeElevatio

BoundaryOfInterchageAndRestFacilities

+ boundary:  string
+ siteEdge:  GM_Curve

Traff icCounter

+ annotation:  string

Platform

+ annotation:  string

MedianSafetyNet

+ type:  string
+ annotation:  string
- settingTime:  TM_Instant
+ extension:  double
+ bridge:  string
+ interchangeAndBusStop:  string
+ restFacilities:  string
+ horizontalShape:  GM_Curve

Gateway

+ type:  string
+ settingPoint:  StationOffsetRelativeElevation

PoleInRoadArea

+ updownClassification:  string
+ routeClassification:  string
+ interchangeAndBusStop:  string
+ restFacilities:  string

PoleOutOfRoadArea

+ target1IC:  string
+ target2IC:  string
+ target3IC:  string
+ placeOfRoadOccupancy:  string
+ nameOfRoadOccuoancy:  string
+ addressOfRoadOccupancy:  string
+ administratorOfRoadOccupancy:  string
+ conditionOfRoadOccupancy:  string
+ startDateOfRoadOccupancy:  TM_Instant
+ endDateOfRoadOccupancy:  TM_Instant
+ utilizationOfOtherFacilities:  string

BaseDemensions

+ longitudinal:  double
+ transversal:  double
+ height:  double
+ diameter:  double
+ cardinalNumber:  double

BorrowMaterial

+ sectionShape:  SectionalShapeOfElement

Sodding

+ type:  string
+ sectionShape:  SectionalShapeOfElement

Pole

+ settingClassification:  string
+ structualType:  string
+ surfaceTreatment:  string
+ otherSurfaceTreatment:  string
+ columnSize:  string
+ beamSize:  string
+ settingTime:  TM_Instant
+ foundationType:  string
+ yearOfStandardFigures:  string
+ numberOfStandardGeneralMap:  string
+ numberOfstandardStructualMap:  string
+ numberOfstandardFoundationMap:  string

TrafficSign

SignPlate

+ trafficSignClassification:  string
+ settingPoint:  string
+ signPlateType:  string
+ materialOfSignPlate:  string
+ combinationOfRomanCharacter:  string
+ displayContents:  string
+ longitudinalSize:  double
+ transversalSize:  double
+ diameter:  double
+ heightFromRoadway:  double
+ yearOfStandardFigures:  string
+ numberOfLayoutDrawing:  string
+ numberOfMarkOrdinance:  string
+ targetInterchangeAndBusStop:  string
+ targetRestFacilities:  string
+ guideSignType:  string

WaterproofingOfBridgeSurface

+ type:  string
+ area:  double

BituminousMaterial

+ type:  string
+ area:  double

Joint

+ type:  string
+ horizontalShape:  GM_Curve

ReinforcingBarOfJoint

+ jointReinforcementType:  string
+ settingPoint:  StationOffsetRelativeElevation

AntiGlareFacility

+ glareScreenType:  string
+ annotation:  string
+ settingTime:  TM_Instant
+ extension:  double
+ bridge:  string
+ interchangeAndBusStop:  string
+ restFacilities:  string

Indication

+ contents:  string
+ settingPoint:  StationOffsetRelativeElevation

BoundaryFence

+ type:  string
+ windLoad:  double
+ snowCoverageLoad:  double

BaseConcreteOfBoundaryFence

+ sectionShape:  SectionalShapeOfElement

Curb

+ type:  string
+ settingTime:  TM_Instant
+ settingPoint:  string
+ extension:  double
+ interchangeAndBusStop:  string
+ restFacilities:  string
+ height:  double

BaseOfCurb

+ sectionShape:  SectionalShapeOfElement

FallingObjectsFence

+ type:  string
+ annotation:  string
+ settingTime:  TM_Instant
+ crossingType:  string
+ settingPoint:  string
+ height:  double
+ extension:  double
+ bridge:  string
+ interchangeAndBusStop:  string
+ restFacilities:  string
+ horizontalShape:  GM_Curve

Delineator

+ type:  string
+ settingType:  string
+ windMill:  string
+ settingTime:  TM_Instant
+ settingArea:  string
+ settingPoint:  string
+ numberOfSetting:  double
+ extension:  double
+ interchangeAndBusStop:  string
+ restFacilities:  string

MilePost

+ type:  string
+ shapeType:  string
+ mountingArrangement:  string
+ contents:  string

BaseConcreteOfMilePost

+ BaseConcreteOfMilePost:  SectionalShapeO

Marking

+ settingTime:  TM_Instant
+ pavementMarkingType:  string
+ lineClassification:  string
+ colorClassfication:  string
+ paintingType:  string
+ beads:  string
+ settingPoint:  string
+ spacialConstructionWork:  string
+ unit:  string
+ interchangeAndBusStop:  string
+ restFacilities:  string
+ horizontalShape:  GM_Curve
+ sectionShape:  SectionalShapeOfElement

AxleWeightScale

+ annotation:  string

BlockoutOfAxleWeightScale

+ annotation:  string

NoiseBarrier

+ noiseBarrierType:  string
+ height:  double
+ extension:  double
+ foundationType:  string
+ landscapeActionLevel:  string
+ settingPoint:  StationOffsetRelativeElevation

Guardfence

+ guardRailType:  string
+ settingTime:  TM_Instant
+ settingPoint:  string
+ settingPoint2:  string
+ manufacture:  string
+ paintingType:  string
+ settingHeight:  double
+ extension:  double
+ interchangeAndBusStop:  string
+ restFacilities:  string
+ type:  string
+ horizontalShape:  GM_Curve

MiddlePostOfGuradFence

+ type:  string
+ settingPoint:  StationOffsetRelativeElevation

BasePileOfGuardFence

+ settingPoint:  StationOffsetRelativeElevation

BaseConcreteOfGuardFence

+ sectionShape:  SectionalShapeOfElement

EndPostOfGuradFence

+ type:  string
+ settingPoint:  StationOffsetRelativeElevation

BuildLineDefinition

+ datumLine:  string
+ section:  Section
+ definitionType:  short
+ stratPointWidth:  double
+ endPointWidth:  double

BridgeAlignment

+ localCoordinateSystemType:  char
+ localCoordinateSystemOrigin:  GM_Point
+ localCoordinateSystemXAxis:  double

PlaneShape

BuildHeight

+ verticalLineName:  string

BuildLine

+ name:  string
+ type:  char
+ category:  string
+ shape:  GM_Curve

NodeCoordinate

+ node:  Station
+ transverseLineName:  string
+ crossfall:  double
+ verticalDirectionDistance:  double
+ verticalDirectionAddedDistance:  double
+ transverseDirectionDistance:  double
+ transverseDirectionAddedDistance:  double
+ transverseLineAzimuth:  double
+ intersectionAngle1:  double
+ intersectionAngle2:  double
+ intersectionAngle3:  double
+ intersectionAngle4:  double
+ radiusOfCurvature:  double
+ slabTopHeight:  double

Deflection

+ type:  string
+ xAxisDeflection:  double
+ yAxisDeflection:  double
+ zAxisDeflection:  double

TopHeightAdjustment

+ slabThickness:  double
+ pavementThickness:  double
+ haunchHeight:  double
+ adjustmentHeight:  double
+ upperFlangeGrade:  double
+ haunchSlope:  double

GirderHeight

+ flangeThicknessVariationType:  char
+ startTransverseLineName:  string
+ girderHeight:  double

VariationOfGirderHeight

+ type:  short
+ Height:  double
+ length:  double

Span

+ spanLength:  double

SectionalShape

+ SectionalShape:  string
+ category:  string
+ shape:  GM_Aggregate

DesignUnit

+ type:  string
+ number:  double
+ size:  string
+ quantity:  Quantity

Bridge

+ name:  string
+ bridgeLength:  double
+ bridgeDeckShape:  GM_Complex
+ openingDate:  string
+ classification:  string
+ liveLoad:  string

BridgeBasicData

+ startPlaceName:  string
+ endPlaceName:  string
+ horizontalDesignSeismicCoefficient:  double
+ verticalDesignSeismicCoefficient:  double

Substructure

+ category:  SubstructureType
+ abutmentType:  AbutmentType
+ bridgePierType:  BridgePierType
+ footingType:  FootingType
+ settingStyle:  string
+ effectiveWidth:  double
+ endOrIntermediateSubstructure:  string Superstructure

+ completionTime:  string
+ bridgeType:  string
+ quantity:  Quantity

CharacterOfSuperstructure

+ specifications:  string
+ mainGirderType:  string
+ numberOfMainGirder:  short
+ intervalOfMainGirder:  string
+ bridgeDeckArea:  double
+ spanLength:  double
+ numberOfSpan:  short
+ numberOfCrossBeam:  short
+ radiusOfCurvature:  double
+ minimumSkewAngle:  string
+ slabOverhangLength:  string
+ heightOfMainGirder:  double
+ spanLengthOfSlab:  double
+ slabType:  string
+ maximumEffectiveWidth:  double
+ minmumEffectiveWidth:  double
+ environmentClassfication:  string
+ paintScore:  double
+ structureType:  string

ProductUnit

+ location:  Location
+ quantity:  Quantity

FrameLinePoint

+ name:  string
+ category:  string
+ point:  GM_Point

SupportB

+ supportType:  string
+ position:  Station
+ partsSettingClassification:  string
+ settingTime:  string
+ reactionForce:  double
+ factory:  string
+ positionOfLongitudinalDirection:  string
+ positionOfPerpendicularDirection:  string
+ classificationOfSupportAtGirderEnd:  string
+ fixedOrMovableClassification:  string
+ quantity:  Quantity

ErectionMethod

+ section:  Section
+ method:  string
+ reinforcingGirder:  short

Location

+ unitName:  string
+ arrangementLocation:  ArrangementLocation
+ application:  string

ArrangementLocation

+ girderName:  string
+ verticalLineName:  string
+ startTransverseLineName:  string
+ endTransverseLineName:  string
+ arrangementType:  string

FrameLine

+ name:  string
+ type:  char
+ category:  string
+ shape:  GM_LineString

Framework

+ name:  string
+ category:  string

AccessoriesOfBridge

+ type:  string

Drain

+ section:  Section

DrainPot

+ drainpotType:  string
+ settingTime:  string
+ crossPosition:  string
+ direction:  string
+ coverClassification:  string DrainagePipe

+ drainagepipeType:  string
+ length:  double
+ settingTime:  string
+ pipeDiameter:  double

ExpansionJoint

+ quantity:  Quantity
+ location:  Station
+ laneClassification:  string
+ partsSettingClassification:  string
+ maker:  string
+ layingGap:  double
+ designTemperature:  double
+ skewAngle:  double
+ direction:  string
+ postInstrationMaterial:  string
+ productName:  string

InspectionWalk

+ quantity:  Quantity
+ section:  Section
+ settingTime:  string

NamePlate

+ character:  string
+ quantity:  Quantity
+ location:  Station

PreventionForFallingBridge

+ quantity:  Quantity
+ location:  Station
+ settingTime:  string
+ material:  string

Painting

+ paintingTime:  string
+ netRatio:  double
+ insideAndOutsideCrassification:  string
+ color:  string
+ workOutline:  string
+ series:  string
+ maker:  string
+ surfaceTreatment:  string
+ surfaceTreatmentArea:  double

PlateSize

+ sectionSize:  SectionSize
+ frontThickness:  double

Bolt

+ type:  string
+ diameter:  double
+ material:  string
+ lengthOfTheLeft:  double

WeldedJoint

+ edgeName:  string
+ angle:  double
+ startFigureNumber:  short
+ endFigureNumber:  short

ButtLine

+ frontSlope:  double
+ backSlope:  double
+ directionVector:  GM_Point
+ plateSize1:  PlateSize
+ plateSize2:  PlateSize
+ shape:  GM_LineString

Plate

+ name:  string
+ application:  string
+ plateSize:  ConnectPlate
+ frontIndicatePoint:  GM_Point

ConnectPlate

+ name:  string

BoltedConnection

+ location:  Location
+ type:  string
+ diameter:  double
+ material:  string
+ necessaryNumber:  double
+ baseMetalIncreaseThickness:  double

BoltArrangementPattern

+ pitchLineDirection:  char
+ pitchwiseDistanceOfReferencePoint:  double
+ gaugewiseDistanceOfReferencePoint:  double
+ patternType:  char
+ positionType:  short
+ numberOfPitchLine:  short
+ numberOfGaugeLine:  short
+ pitchInterval:  double
+ gaugeInterval:  double
+ pitchwiseRightSideEdgeDistance:  double
+ pitchwiseLeftSideEdgeDistance:  double
+ gaugewiseUpperSideEdgeDistance:  double
+ gaugewiseLowerSideEdgeDistance:  double

ClippingLine

+ name:  string
+ type:  short
+ size:  string
+ shape:  GM_Curve

Cut

+ edgeName:  string
+ type:  short
+ size:  string
+ startFigureNumber:  short
+ endFigureNumber:  short

ExternalSideLine

+ name:  string
+ type:  char
+ direction:  char
+ frameLineName:  string
+ shape:  GM_Curve

HolePattern

+ name:  string

HolePatternShape

+ type:  char
+ holeShape:  GM_Aggregate
+ pitchLineShape:  GM_Aggregate
+ gaugeLineShape:  GM_Aggregate

BoltedJoint

+ jointName:  string
+ holePatternName:  string
+ position:  char
+ frictionSide:  char
+ localCoordinateSystemOrigin:  GM_Point
+ localCoordinateSystemXAxis:  GM_Point
+ localCoordinateSystemYAxis:  GM_Point

ShapeSteelSize

+ sectionSize:  SectionSize

PlateBreakLine

+ frameLineName:  string
+ shape:  GM_LineString

SectionSize

+ size1:  double
+ size2:  double
+ size3:  double
+ size4:  double

BendLine

+ radius:  double
+ angle:  double
+ shape:  GM_LineString

MaterialType

+ MaterialType:  string

WeldingGroove

+ type:  char
+ frontAngle:  double
+ backAngle:  double
+ rootAngle:  double
+ frontDepth:  double
+ backDepth:  double
+ frontSlopeDepth:  double
+ backSlopeDepth:  double
+ frontSlopeLength:  double
+ backSlopeLength:  double
+ frontFilletSize:  double
+ backFilletSize:  double

JointB

+ type:  string

DesignMemberOfMetalBridge

+ classification:  char
+ location:  Location
+ shapeType:  MaterialType
+ number:  short
+ material:  string
+ sectionSize:  SectionSize
+ length:  double
+ quantity:  Quantity

Parts

+ name:  string
+ arrangementLocation:  ArrangementLocation
+ application:  stirng
+ shapeType:  MaterialType
+ material:  string
+ quantity:  Quantity

LongHoleLine

+ diameter:  double
+ length:  double
+ shape:  GM_Curve

PrestressingSteel

+ steelName:  string
+ steelType:  string
+ steelMaterial:  PrestressingSteelMaterial
+ prestressOfDesign:  double
+ areaOfPCsteel:  double
+ fixedLength:  double
+ shape:  GM_Primitive

PrestressingSteels

+ section:  Section
+ type:  string
+ pitch:  string

PrestressingSteelMaterial

+ tensileStrength:  double
+ yieldPointStrength:  double
+ strengthOfPrestressing:  double
+ strengthOfIntroduce:  double
+ strengthOfDesgin:  double
+ modulusOfElasticity:  double
+ relaxationRatio:  double
+ rustProofTreatment:  string

Grout

+ groutCategoryName:  string
+ groutMaterial:  string
+ groutWeight:  double

Concrete

+ section:  Section
+ name:  string
+ designStrength:  string
+ geometoryFigure:  GM_Aggregate

Sheath

+ sheathName:  string
+ sheathCategory:  string

BuriedForm

+ formCategory:  string
+ formMaterial:  string
+ shape:  GM_Aggregate

Connection

+ conectionForm:  string
+ adhesive:  string
+ adhesive:  GM_Point

Coupler

+ couplerType:  string

PrestressingSteelAnchor

+ anchorrageMethod:  string
+ type:  string
+ commonNameOfPrestressingSteelAnchor:  string
+ categoryOfPrestressingSteelAnchor:  string

ReinforcingBar

+ material:  ReinforcingBarMaterial
+ diameterName:  string
+ diameter:  double

ReinforcingBars

+ section:  Section
+ type:  string
+ name:  string
+ numberOfReinforcingBar:  double
+ pitch:  string
+ concreteCover:  double

ReinforcingBarMaterial

+ tensileStrength:  double
+ yieldPointStrength:  double
+ modulusOfElasticity:  double
+ rustProofTreatment:  string

OtherFacilities

+ laneClassification:  string
+ quantity:  Quantity

JetFan

+ standard:  string
+ vetilationSystem:  string

Tunnel

+ tunnelName:  string
+ extension:  double
+ disasterClass:  string
+ thicknessOfMaximumSoilCover:  double

RockBolt

+ intervalInTheExtensionalDirection:  double
+ intervalInTheCircumferentialDirection:  double
+ constructionArea:  string
+ type:  string
+ length:  double
+ number:  double

InnerSection

+ section:  Section
+ innerSectionType:  string
+ innerSectionShape:  GM_Curve

Lining

+ extension:  double
+ area:  double
+ materialType:  string
+ groundStructureType:  string
+ heightFromSurface:  double
+ liningHeight:  double

Shotcrete

+ type:  string
+ thicknessOfShotcrete:  double
+ extension:  double

GroundWater

+ presenceOfDepletion:  string
+ dragClassification:  string
+ dragType:  string
+ compensation:  string

PortalEntrance

+ section:  Section
+ extension:  double
+ portalEntranceType:  string
+ startingAndEndingPointType:  string
+ sectionShape:  GM_Curve
+ geographyAroundPortalEntrance:  string
+ quantity:  Quantity

CeilingSlab

+ materialType:  string

Drainage

+ category:  string
+ type:  string
+ shape:  GM_Curve
+ insideDiameter:  double
+ extension:  double
+ quantity:  Quantity

DrainageSystem

+ laneClassification:  string

ShaftOfVentilation

+ type:  string
+ pointsNumber:  double
+ innerSectionArea:  double
+ extension:  double
+ gradeOfIncline:  double

VentilationFacilit ies

+ quantity:  Quantity

SupportT

+ quantity:  Quantity

BasicInformationOfExecution

OpenTunneling

+ section:  Section
+ extension:  double
+ sectionShape:  GM_Curve
+ quantity:  Quantity

Structual

+ section:  Section
+ extension:  double
+ excavationMethod:  string
+ excavationSystem:  string
+ supportPattern:  string
+ geologyClassification:  string
+ crossSectionOfexcavation:  GM_Curve

SpringWater

+ section:  Section
+ springWaterGate:  string
+ measuringYear:  TM_Instant
+ quantityOfSpringWater:  double
+ useCondition:  string
+ presenceOfUse:  string

Lighting

+ dimensions:  string
+ position:  GM_Point

InspectionGallery

+ width:  double

ManagementFacilities

+ laneClassification:  string
+ quantity:  Quantity

AuxiliaryMethod

+ classification:  string
+ type:  string
+ method:  string

ConcleteLining

+ classification:  string
+ type:  string
+ thicknessOfTunnelLining:  double
+ extension:  double
+ quantity:  Quantity

MeasureInformation

+ section:  Section
+ measurementType:  string
+ category:  string
+ value:  doubleEquipment

+ section:  Section

SurfaceDrainage

+ widthOfSideDitch_U-ShapedSideDitch:  double
+ depthOfSideDitch_U-ShapedSideDitch:  double
+ sideDitch_CircularWaterway:  double

EmergencyCrosspassage

+ type:  string
+ pointsNumber:  double
+ extension:  double
+ upperHalfRadiusR1:  double
+ springHeight:  double

WireNetting

+ standard:  string
+ settingArea:  string

SteelArchSupport

+ type:  string
+ interval:  double
+ constructionArea:  string
+ extension:  double

Waterproofing

+ waterproofingType:  string
+ thicknessOfSheet:  double
+ presenceOfBufferMaterial:  string
+ totalArea:  double
+ quantity:  Quantity

GalleryOfDustCollector

+ pointsNumber:  double
+ extension:  double
+ upperHalfRadiusR1:  double
+ lowerHalfRadiusR1:  double
+ springHeight:  double

EmergencyFacilities

+ SettingType:  string
+ detailedType:  string

SkidResistanceTestVehicle

+ speed:  double
+ testQuantitiy:  double
+ averageAmount:  double
+ standardDeviation:  double
+ maximamValue:  double
+ minimumValue:  double

AsphaltMixture

+ numberOfLayer:  double
+ layerType:  string
+ thicknessOfLayer:  double
+ rightExtrusionWidth:  double
+ rightExtrusionTaperedWidth:  double
+ leftExtrusionWidth:  double
+ leftExtrusionTaperedWidth:  double
+ dataType:  string
+ asphaltCementQuantityOfMarshall:  double
+ numberOfBlows:  double
+ maximumTheoreticalDensity:  double
+ apparentDensity:  double
+ surfaceDryBulkDensity:  double
+ stability:  double
+ airVoid:  double
+ flowValue:  double
+ mixingTemperature1:  double
+ TemperatureOfBlows:  double
+ residualStability:  double
+ temperature:  double
+ dynamicStability:  double
+ asphaltCementOptimumQuantity:  double
+ asphaltCementQuantity:  double
+ mixingTemperature:  double
+ mixingTime:  double
+ penetrationDegree:  string
+ asphaltMaker:  string
+ ratio:  double
+ penetration:  double
+ softeningPoint:  double
+ penetrationIndex:  double
+ lossOnThinFilmOvenTest:  double
+ lossOnThinFilmOvenPenetration:  double
+ thinFilmOvenSofteningPoint:  double
+ surfaceTreatment:  string

UsedMachine

+ workClassification:  string
+ constructionType:  string
+ usedMachine:  string
+ type:  string
+ ability:  string
+ volume:  string

VariousKindsOfTest

+ testType:  string
+ testQuantitiy:  double
+ averageAmount:  double
+ standardDeviation:  double
+ maximamValue:  double
+ minimumValue:  double

AbilityOfDrainage

+ fieldPermeabilityTime:  double
+ lowerCrackCondition:  string
+ lowerCrackType:  string
+ countermeasureConstruction:  string

ExecutionControlTest

+ layerType:  string
+ dataType:  string
+ maximumTheoreticalDensity:  string
+ standardDensity:  double

EdgeData

+ section:  Section
+ leftAndRight:  string
+ shoulderCrossfall:  double
+ rotationOffset:  double

StabilizationWithGranularCement

+ numberOfLayer:  double
+ layerType:  string
+ thicknessOfLayer:  double
+ rightExtrusionWidth:  double
+ rightExtrusionTaperedWidth:  double
+ leftExtrusionWidth:  double
+ leftExtrusionTaperedWidth:  double
+ cementLimeClassificationCode:  string
+ rateOfCementLimeMixPropotion:  double
+ cementLimeTypeCode:  double
+ cementLimeManufacture:  double
+ assignmentGrainSize37.5mm:  double
+ assignmentGrainSize19.0mm:  double
+ assignmentGrainSize9.50mm:  double
+ assignmentGrainSize4.75mm:  double
+ assignmentGrainSize2.36mm:  double
+ assignmentGrainSize1.18mm:  double
+ assignmentGrainSize0.425mm:  double
+ assignmentGrainSize0.075mm:  double
+ optimumMoisutureContent:  double
+ maximumDryDensity:  double
+ adjustmentCbr:  double
+ moistureContentOfWw95percentsCBR:  double
+ ww95percentsCBR:  double
+ unconfinedCompressionDegree:  double
+ plasticityIndex:  double
+ mixingMethod:  string
+ rollingMethod:  string

PavementConcrete

+ numberOfLayer:  double
+ layerType:  double
+ thicknessOfLayer:  double
+ rightExtrusionWidth:  double
+ rightExtrusionTaperedWidth:  double
+ leftExtrusionWidth:  double
+ leftExtrusionTaperedWidth:  double
+ shape:  string
+ concretePlate:  string
+ termsOfAssignmentConcreteType:  string
+ termsOfAssignmentMaximumMeasureOfCoarseAggregate:  double
+ termsOfAssignmentTargetSlump:  double
+ termsOfAssignmentTargetConsolidationFactor:  double
+ termsOfAssignmentTargetAirContent:  double
+ termsOfAssignmentTargetBendingStrength:  double
+ termsOfAssignmentWaterCementRatio:  double
+ termsOfAssignmentCoarseAggregateRatio:  double
+ termsOfAssignmentCementContent:  double
+ termsOfAssignmentWater:  double
+ termsOfAssignmentFineAggregate:  double
+ termsOfAssignmentCoarseAggregate:  double
+ termsOfAssignmentAdditive:  double
+ termsOfAssignmentAdmixture:  double
+ surfaceTreatment:  string

BasicInformationOfPavement

+ constructionBranchOffice:  string
+ constructionProjectOffice:  string
+ settingPoint:  string
+ contractNumber:  string
+ constructionPeriod:  TM_Instant
+ structure:  string
+ pavementType:  string
+ name:  string
+ interChange:  string
+ serviceArea:  string
+ bridge:  string
+ tunnel:  string

PavementStructure

+ structureClassification:  string
+ name:  stringDesignData

+ cbr:  double
+ trafficFlowVolume:  double
+ equivalentThicknessOfPavement:  double
+ concreteSlabDesignBendingStrength:  double
+ concreteSlabTransverseJoint:  double
+ thicknessOfPavement:  double

Gussasphalt

+ quantityOfAsphalt:  double
+ quantityOfAdditionAsphalt:  double
+ others:  double
+ penetrationOfTLA:  double
+ rateOfPenetration:  double
+ luerFluidity:  double
+ bendingFailureStrain:  double

AggregateMixProportionOfHotLaidAsphalt

+ grainSizeOfCoarseAggregateA1:  double
+ grainSizeOfCoarseAggregateA2:  double
+ coarseAggregate:  double
+ grainSizeOfCoarseAggregateB1:  double
+ grainSizeOfCoarseAggregateB2:  double
+ coarseAggregate_CoarseAggregate:  double
+ fineAggregate:  double
+ filler:  double
+ rateOfFillerCalciumHydroxide:  double
+ constructionThicknessOfOneLayer:  double

GradingEnvelopAfterLossOnHeating

+ l37.5mm:  double
+ l26.5mm:  double
+ l19.0mm:  double
+ l13.2mm:  double
+ l9.50mm:  double
+ l4.75mm:  double
+ l2.36mm:  double
+ l0.60mm:  double
+ l0.30mm:  double
+ l0.150mm:  double
+ l0.075mm:  double

SemiFrexibleAsphalt

+ intensityOfCementFluid:  double
+ nameOfCement:  string
+ rateOfPaste:  double
+ nameOfAdditionAgent:  string
+ rateOfAdditionAgent:  double
+ nameOfWaterReducingAgent:  string
+ rateOfWaterReducingAgent:  double
+ water:  double
+ fly-ash:  double
+ silicaSand:  double
+ infiltrationCapacity:  string
+ nameOfFludityTestMethod:  string
+ fludityTestValue:  double
+ inflow:  double

ModifiedAsphaltAndRolledAsphalt

+ viscosity:  double
+ toughness:  double
+ tenacity:  double
+ frassBreakingPoint:  double
+ ductility:  double
+ bendingFailureStrain:  double
+ thermoplasticityAndThermosettingPropertyResin:  double
+ sbrlatex:  double
+ chloropreneRubberLatex:  double
+ nameOfOtherAdditionAgent:  string
+ otherAdditionAgent:  string
+ mixingMethod:  string
+ type:  string
+ grainSizeOfAggregate:  double
+ nameOfcoatingAgent:  string

AggregateMixProportionOfSurfaceBaseCource

+ coarseAggregate26.5mm-13.2mm:  double
+ coarseAggregate13.2mm-4.75mm:  double
+ coarseAggregate4.75mm-2.36mm:  double
+ screeningsOfCoarseAggregate:  double
+ coarseSandOfCoarseAggregate:  double
+ fineSandOfCoarseAggregate:  double
+ filler:  double
+ rateOfFillerCalciumHydroxide:  double

Aggregate

+ aggregateType:  string
+ aggregateClass:  string
+ lithic:  string
+ apparentRatio:  double
+ bulkSpecificGravityInSaturatedSurfaceDry:  double
+ bulkSpecificGravity:  double
+ amountOfWaterAbsorption:  double
+ abrasionLoss:  double
+ soundnessTestLoss:  double
+ contentOfSoftGravel:  double
+ contentOfElongatedOrFlatGravel:  double
+ plasticityIndex:  double
+ grainSize37.5mm:  double
+ grainSize26.5mm:  double
+ grainSize19.0mm:  double
+ grainSize13.2mm:  double
+ grainSize9.50mm:  double
+ grainSize4.75mm:  double
+ grainSize2.36mm:  double
+ grainSize0.60mm:  double
+ grainSize0.30mm:  double
+ grainSize0.150mm:  double
+ grainSize0.075mm:  double
+ manufacture:  string
+ municipality:  string

MixProportionOfAggregate

+ category:  string
+ mixProportion:  double

HighPerfomancePavement

+ bondTest_changingPoint:  double
+ bondTest_quantityOfLoss:  double
+ bondTest_curingTemperature:  double
+ bondTest_mixingTemperature:  double
+ cantabroTest_quantityOfAsphalt:  double
+ cantabroTest_quantityOfLoss:  double
+ cantabroTest_testTemperature:  double
+ lowTemperatureCantabroTest_quantityOfAsphalt:  double
+ lowTemperatureCantabroTest_quantityOfLoss:  double
+ lowTemperatureCantabroTest_testTemperature:  double
+ totalVoid:  double
+ continuousVoid:  double
+ independentVoid:  double
+ coefficientOfPermeability:  double
+ asphaltType:  string
+ typeOfUsage:  string
+ nameOfProduction:  string
+ specificGravity:  double
+ penetration:  double
+ softeningPoint:  double
+ ductility15degrees:  double
+ rateOfMathChangeInThinFilmOvenTest:  double
+ penetrationAfterThinFilmOven:  double
+ toughness:  double
+ tenacity:  double
+ viscosityOf60degrees:  double
+ ravellingTest_abradedQuantity:  double
+ ravellingTest_testTemperature:  double
+ ravellingTest_chainType:  string

Cement

+ cementType:  string
+ ratio:  double
+ fineness:  double
+ compressiveStrength:  double
+ totalAlkaliAmount:  double
+ manufacture:  string

FreshConcrete

+ slump:  double
+ consolidationFactor:  double
+ airContent:  double
+ temparature:  double
+ chlorideContent:  double

BendingStrength

+ testPieceSize:  string
+ materialAge7DaysStrength:  double
+ materialAge28DaysStrength:  double
+ materialAge91DaysStrength:  double

Water

+ waterType:  string
+ ratioOfNormalWaterIntensity:  double

Admixture

+ nameOfArticle:  string
+ manufacture:  string

JointFillingMaterial

+ poumingTemparature:  double
+ penetration:  double
+ tensileTestForSealingCompound:  double
+ flowTest:  double

JointFiller

+ halfCompressionOfStrength:  double
+ reboundTest:  double
+ halfCompressionOfExtrusionQuantity:  double
+ bendingStrength:  double

FiberMaterial

+ type:  string
+ nameOfArticle:  string
+ manufacture:  string
+ mixRate:  double

RoutineQualitiyControlTestsOfPavementConclete

+ dataType:  string
+ coBendingStrengthTestPieceSize:  double
+ coBendingStrengthTestQuantitiy:  double
+ coBendingStrengthAverageAmount:  double
+ coBendingStrengthStandardDeviation:  double
+ coBendingStrengthMaximamValue:  double
+ coBendingStrengthminimumValue:  double
+ coBendingStrengthCoefficientOfVariance:  double
+ coBendingStrengthLessThanShigmaCK:  double
+ coBendingStrengthK1average:  double
+ coBendingStrengthRejection:  double
+ constructionRecordPlantType:  string
+ constructionRecordMixingTime:  double
+ constructionRecordTotalCastingAmount:  double

AggregateOfPavementConcrete

+ aggregateType:  string
+ aggregateClass:  string
+ lithic:  string
+ degree:  double
+ amountOfWaterAbsorption:  double
+ performanceRatio:  double
+ unitMass:  double
+ solidVolumePercentageForShapeDetermination:  double
+ amountOfClayBlock:  double
+ amountOfParticle:  double
+ specificGravity1.95:  string
+ determinationOfOrganicImpurities:  string
+ stability:  string
+ alkaliAggregateReaction:  string
+ chlorideContent:  double
+ volumeOfSurfaceWater:  double
+ contentOfSoftParticlesInAggregate:  double
+ abrasionLoss:  double
+ l37.5mm:  double
+ l26.5mm:  double
+ l19.0mm:  double
+ l13.2mm:  double
+ l9.50mm:  double
+ l4.75mm:  double
+ l4.75mm:  double
+ l0.60mm:  double
+ l0.30mm:  double
+ l0.150mm:  double
+ l0.075mm:  double
+ manufacture:  string
+ municipality:  string

ReinforcingBarOfPavement

+ tensileTestForSealingCompound:  double
+ bendingTest:  double

AccessoriesOfRoad

+ mainTrack:  FacilitiesPositionSection

InterchageAndRestFacilities

+ type:  InterchageAndRestFacilities
+ name:  string

SectionalShapeOfElement

+ station:  Station
+ sectionShape:  GM_Curve

1..*+Member

1

+DesignUnit

1

+ActualPattern

0..*

+DeisgnPattern

1..*+Element

1+Complex

0..*

+BoltJoint

1

+Joint

0..*

+Dimension

 {形鋼の場合のみ} 1

+Shape

0..*+BreakLine

1+Body

0..*+BendLine

1+Body

*

+MaintainanceDevice SubElement

*

+SubElement

0..*+Joint

 {溶接継ぎ手の場合は取付側
 のみ}

1+Body

0..*

+CutOutLine

1

+Body

0..*

+Parts

0..1

+Block

0..*

+LongHole

1

+Body

1..*
+PrestressingSteel

1+PrestressingSteels

0..*

+PrestressingSteels

1+Body

1+Grout

1+Sheath

1..*+Concrete

1+OpenTunneling

1

+Groove

0..*

+Welding

0..1+Alignment

0..*+Subordinate

0..*+Feature

0..1

+Substance

*

+SafeDevice
*

+SubElement

2

+Paint

1

+Body

0..*

+Material

 {取付側の
 み}

0..1

+Arrangment0..1

+WeldingJoint

 {外形線（辺）または内形線（切抜
 き）のみ}

1

+Joint

0..*+curve

1
+HorizontalAlignment

0..*

+SideLine

1+Body

2..*+PVI

1+VerticalAlignment

0..*

+Cut

1

+Body

1..*

+Horizontal

1+Alignment

0..*

+PatLine

1

+Body

1..4+Component

1+Composition

0..*+ConPalte

 {取付側のみ定義、相手方は定義
 しない}

1+ConnectTo

0..*+BoltJoint

1+DesignUnit

0..*+BoltArrang

 {設計計算書にボルト配置が記載されてい
 る場合のみ}

1+Body

2+Concrete

1
+Body

0..*+rightofway

1+center

0..*+OpenTunneling

1+Tunnel

1..*+Concrete

1

+ConcleteLining

2+PortalEntrance

1+Tunnel

1

+BasicInformationOfExecution

0..*
+MeasureInformation

1..*

+InnerSection

1

+Tunnel

1

+Structual

0..*+BasicInformationOfExecution

1..*

+Structual

1

+Tunnel

1..*+SpringWater

1..*

+GroundWater

0..*+SpringWater

1

+BasicInformationOfExecution

1..*+SupportT

1
+Structual

0..*+ReinforcingBars

1

+ConcleteLining

1

+Sheath

1

+PrestressingSteel

0..*

+EmbededForm

1
+Body

0..*

+Joint

1
+Body

0..*+Coupler

1
+PrestressingSteel

0..2+Anchorage

1+PrestressingSteel

1

+Rebar

1+Rebars

0..*

+ReinforcingBars

1

+PortalEntrance

1..*+Concrete

1

1..*+Rebars

1

+Body

0..*

+ReinforcingBars

1

+OpenTunneling

0..1+EndPostOfGuardFence

1

+Guardfence

0..1+MiddlePostOfGuardFence

1

+Guardfence

0..1+BaseConcreteOfGuardFence

1+Guardfence

0..*
+Definition

1+Substance

0..*+SubOrdinate

 {道路中心線の平面線形がある場
 合のみ}

0..1+Criterion

1..*

+Alignment

0..*+SuperMain

1..*

+Horizontal

1

+Alignment

1..*+Profile

1+Alignment

1..*
+FrameLine

1+Horizontal

*+Coordinate

1+Profile

0..1+BasePileOfGuardFence

1+Guardfence

0..1+Sodding

1+BorrowMaterial

0..1

+Pole

1

+TrafficSign

0..1+SignPlate

1+TrafficSign

0..1+BaseConcreteMilePost

1+MilePost

0..1+ReinforcingBarOfJoint

1+Joint

0..1+Indication

1

+BoundaryFence

0..1+BaseConcreteOfBoundaryFence

1+BoundaryFence

0..1+BaseOfCurb

1+Curb

0..1

+GerderHight

 {桁線の場合
 のみ}

1..*

+BuildHight

0..*

+Camber
 {桁線の格点
 のみ}1

+AttachPoint

1..*+JointToSuper

1..2+SubElement

0..1
+ErectionMethod

1

+SuperStructure

1..*

+Member
1+Group

1..*+Frame

1

+Alignment

1..*+FrameWork

0..*+SuperMain

+Child 0..*

+Parent 0..*

0..*+PointElement

0..*+Shape

0..*
+Accessory

0..1+Sub_Main

0,2..*

+PointElement

0..*+Complex

*

+DrainageDevice

*

+SubElement

*

+CatchBasin

1+DrainageSystem

*

+Drain

1

+DrainageSystem

*

+JointDevice

*

+SubElement

0..*
+Accessary

0..1

+SuperMain

*+GrundLine

1..*+subject

0..*+Modifier

 {桁高が変化する場合
 のみ}

1+GerderHight

0..*+Span

1

+SuperStructure

0..*

+Shape

0..*

+placement

+Child 0..*

+Parent 0..1

1..*

+MainParts

0..*

+SuperMain

0..1

+Subject

0..*

+Constrict

*

+JointToSub

*

+SuperElement

1..*

+Primary
Condition

1

+Subject

0..1

+Haunch

 {桁線の格点
 のみ}

1

+AttachPoint

2..*

+SubElement

1+MainStructure

1..*+SuperElement

1+MainStructure

1

+MainStructure

0..*

+SuperStructure

0..*

+ProductUnit

0..*
+DesignUnit

0..*

+ProductUnit

0..1

+FrameWork

+Child 0..1

+Parent 0..1
0..1+ProductUnit

0..*

+Shape

0..1

+subject

*

+TypeDef

*

+tenporary

0..1

+structureObject

*+parts

1+Culvert

*+parts

1+RetainingWall

*

+Parts

0..1

+SubElement

1..*+ConcleteLining

1
+Structual

1..*

+Equipment

1

+Tunnel

0..*

+WireNetting

1

+Shotcrete

0..1+substance

*+CutAndCover

1
+Substance

1

+qualifier

0..2

+Solpe

1+CsForEarthwork 1

+Condition

1

+Subject

0..1

+subject

*

+Dimension

2+end

1+edge

0..1+SubgradeTransion

0..1+Subgarde

0..*+node

0..*+edge

0..*+SlopeElement

1+Slope

0..*

+Water

1

+PavementConcrete

0..1

+AggregateMixProportionOfSurfaceBaseCourse

1
+AsphaltMixture

1

+Aggregate

1

+AsphaltMixture

3

+MixProportionOfAggregate

1
+StabilizationWithGranularCement

0..*+Cement

1+PavementConcrete

0..1
+GrandingEnvelopAfterLossOnHeating

1+AggregateMixProportionOfHotLaidAsphalt

0..*

+BendingStrength

1

+PavementConcrete

0..1

+GrandingEnvelopAfterLossOnHeating

1

+AggregateMixProportionOfSurfaceBaseCourse

0..*

+Admixture

1

+PavementConcrete

0..*

+JointFillingMaterial

1

+PavementConcrete

0..*+JointFillter

1
+PavementConcrete

0..*

+FiberMaterial

1

+PavementConcrete

1

+RoutineQualitiyControlTestsOfPavementConcrete

1+PavementConcrete

1

+AggregatePavementConcrete

1+PavementConcrete

0..*

1+PavementConcrete

0..*

+FreshConcrete

1
+PavementConcrete

0..*

+PavementConcrete

+PavementStructure

0..1+CsForEarthwork

0..1
+Stratum

1

+SkidResistanceTestVehicle
1

+ExecutionControlTest

0..*+AsphaltMixture

+PavementStructure

1

+VariousKindsOfTest

1

+ExecutionControlTest
1

+AbilityOfDrainage

1

+ExecutionControlTest

0..*+EdgeData

1+DesignData

0..*

+StabilizationWithGranularCement

+PavementStructure

1..*+Waterproofing

1

+Structual

1

+PavemetStructure

0..*

+UsedMachine

1..*+PavementStructure

1

+BasicInformationOfPavement

1+PavementStructure

0..*+ExecutionControlTest

1+DesignData

1

+BasicInformationOfPavement

0..1

+AggregateMixProportionOfHotLaidAsphalt

1

+AsphaltMixture

1

+StabilizationWithGranularCement

1

+Aggregate

1+subject

1+qualifier

*

+channelInfo

1

+Location

*+TransitionDef

1+subject

+subelement
0..*
+superelement
1

1

+code

1

+subject

1..*+Status

1

+compoment Of
Road

0..*+soil

0..1+condition

1..*+Formation

1+CsForEarthwork

0..1+Parameter

0..1+Subject

+subtire 1..*

+supertire
11..*+AssetProperty

1

+compoment Of
Road

1..*+Route1+HighwayNetwork

+previous 1

+next 1..*

1..*+element 1,2
+Route

1..*+Feature

1+substance

0..*+CushionSlab

0..1

+SubElement

*

+Facilities

1

+RestFacilities

0..1

+ParkingSize

1+RestFacilities

0..*

+TrafficSafetyAndControlFacilities

1

+BasicInformationOfPavement

0..*

+Area

0..*+RestFacilities

0..*+Subbasin

0..1+basin

1..*+lower

1+upper

0..1+Gateway

1+BoundaryFence

0..*+BaseDemensions

1+Pole

0..*+constrict

0..*+subject

0..*

+parameter

0..1
+code

1

+Alignments

1+Tunnel

0..*

+element
1+complex

1..*

+segment

1..*

+CrossSection

0,4..*+TransitionPoint

0..1+SuperElevation

1

+SuperElevation

1

+HorizontalAlignment

1..*+FormationBasePoint

1

+CrossSection

1..*+CrossSection

1

+Alignment

1..*+Slope

1
+CrossSection

0..*

+subassembly

0..*+subassenblies

0..*

+subassembly

0..*

+position

0..*+BreakLine

0..*+Surface

0,2..4+Boundary

0..*+Stratum

0,2..4+Surface

0..*
+Stratum

0..*+Contour

0..*+Surface

2..*+IP

1+HorizontalAlignment

0..*

+clothoid

1

+HorizontalAlignment

0..*

+Brake

1

+HorizontalAlignment

1

+StaDef

1..*

+Sta

0..*+Tangent
1

+HorizontalAlignment

0..1+VerticalCurve

0..1+PVI

0..1+VerticalCurve

0..1+TransitionPoint

+superelement
0..1

+subelement
1

0..*

+IP

0..*

+circle

0..*+IP

0..*+clothoid

0..*+subassenblies

0..1

+segment

1..*+Clearance

1+CrossSection

1+Vertical1

+Alingment



Conclusion
We think that
• The existing data can be used at higher levels.
• In the future, “Three-dimensional data” can be 

created from two-dimensional data without 
human resources. 

Future Tasks for Practical Application
– Research on temporal schema.
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