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Problems of the Present Condition

Life Cycle

) Cost )

Maintenance
and
Management

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




Purpose and Goal

<> Purpose is the following:

» To improve reusability of data
» To keep data certainly

» To improve quality of data

» To save labor of data managing

4 Goal is the following:

» To develop specifications for data exchange in highway
administration.




Circulation of Reusable Data
from Upper Phase to Lower Phase

Life Cycle

. Cost .

Maintenance
and
Management

Giving and Taking Data by the General Format




Composition of JHDM

<Function Activity Model
<>Road Structure Model
<>XML Schema

<>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.




Function Activity Model

Detailed Design of Superstructure

Design of alignment Design of principal Design of column : Design of
direction capital ) bias part
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Function Activity Model

e.g. Account of Alignment

Structural bridge
plan width

\ /
\ /

<resource flow>> <resource flow>>
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Road Structure Model
@ Expression by Class Diagram of UML

Horizontal Alignment

name : string(idl)

alignment : GM_Curve

1 complex
<<Sequence>>
2.% element

InflectionPoint

name: string(idl)

0.* element

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



XML Schema
- Example of Definition of Horizontal Alignment -

Horizontal Alignment Horizontal Alignment

1
. I STl 0.* [ element
Inflection : <<Seqyence>>
Point —™ ° 2.* | element
InflectionPoint
name: string(idl) previousStation: Station
afterStation: Station

<xs:complexType name=""Horizontal Alignment"*> (Horizontal Alignment)
<xs:complexContent>
<xs:extension base="jx:Alignments’”> (Inherits Alignments Class)
<xs:sequence>
<xs:element name=*InflectionPoint_element” ... /> (Inflection Point)
<xs:element name=“Brake_element” ... /> (Brake)
<xs:element name=""edge'"> (Alignment)
<xs:attribute name=""name" type=""jxsp:CharacterString"‘/> (Alignment Name)

</xs:extension></xs:complexContent></xs:complexType>




State of Research in FY2004

Completed Scope of FY2004

Steel PC-RC
Earth YVork Supers’;ructure Supers’;ructure
Function Activity Road Structure Q(ML Schema>
Model Model

Verification




State of Research until FY2004

FY2001 ! FY2002 ! FY2003 ! FY2004

Earth Work "' i

Substructure |Models- XML schema Verification
""""""""""" I'"'""I"""'I'"""""

Steel ’“'

Superstructure |\/|ode|$ XML scHema Vernhcatlon

PC/RC —>

Superstructure Madels- XML: schema ! Verification
_____________________ .

Tunnel : | [

ST | I\/Iodéls XML s¢chema-Verification

| | |

We are here.




Concept of Road Structure Model
(Earth Work)

3D Product Model Cross section

> 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.




Concept of Road Structure Model
(Steel Superstructure)

Main girder

ernal form line

3D Product Model

> 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.




Concept of Road Structure Model

(PC/RC Superstructure)
@® Concrete

Main girder

> Characteristic

Adterdtion paint 2

e

g

~
~

e

.~~~ AHeration point 1

Cross section

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.




Concept of Road Structure Model

(PC/RC Superstructure)
@® PC cable

Main girder

Alteratlon point 2

g Alteratlon point 1
Cross section

PC cables are defined the same way as concrete.




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.

Guard rail Drainage




Concept of Road Structure Model (Pavement)

an

Structure
The other part : Accessory

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 iIs expressed as attributes of
start point.

AGE (Attributes :Length, Cast angle)




Concept of Road Structure Model (Tunnel)

|/
!
|
|
l

Equipmert

Structure {}

Tunnel is expressed as inside equipment and outside structure:

-Equipment:warden aisle, surface drainage == -
= Structure:staging, lining, entrance work === -




Finally,
Research Plan

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 .




Japan Highway Data Model

Data Exchange Specifications
for Expressway Busingss in Japan
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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.

e.q.
dimensions

Quantities



What Is purpose?

/
Drawing Dataéllll
V =
Design Data

- To 3D graphic
systems

- To business support
systems (e.g. management S
systems _

|r
SN ASystem
- To other applications .
e.g. for analysis or
i

tabulation

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




Composition of JHDM

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

Activity Functiona Road Structural



Work Types Covered by JHDM

~  JHDM

Activity Functional Model

Road Structural Model
Ny XML Schema %

Earthwork

Steel PC/RC
Superstructure Superstructure

Pavement




Research History

2001 2002 2003 2004

Earthwork / | e
Substructure Modeling~ Creation of Schema~ Test
Steel I o
Superstructure Modeling~ Creation of Schema ~Test
PC/RC | o
Superstructure Modeling ~ Creation of Schema ~Test

Tunnel | >
Pavement

Modeling ~Creation of Schema~ Test




Road Structural Model
Earthwork: Basic Idea

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




A Part of Instance of Earthwork

CutFillSlope Section startPoint: Station

slopeNo. : 1001-2 name: slope section stationNumber: 265
accumulatedDistance : 60

endPoint: Station
stationNumber: 265
b 70, 000 3rdStep : CutFillSlope berm2 : CutFillSlope accumulatedDistance : 60
type: Slope type: Berm

oU

{o 300.900
5 2

11250
7000 1750

3500 3500 |129
D Sp0

GH=36. 63
PH=42. 830

42, 740 42, 830 J42. 620 43. 105

42, 252 42, 480 42, 585




Road Structural Model
Steel Superstructure: Basic Idea

The shape of an object Is represented by

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

Main Girder
(H-beam)

—

Extérnal Side Line




A Part of Instance of Steel Superstructure

Parts
name :EndCrossBeam1 _Web1
shapeType: PL
material: SM400A

Plate
name: EndCrossBeam1_Web1_Plate1
application: Web

ExternalSideLine
name: EndCrossBeam1_Web1_
Plate1_Bottom
type: W
direction: L
yrameLineName: S1_LW

Frameline B
name: S1 LW /Ui
type: Transverse Line AN




Road Structural Model
PC/RC Superstructure: Basic Idea

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




A Part of Instance of PC/RC Superstructure

DesignUnit

type: Main Girder
number: -

size: 1500%1400%20700 section: Section

name: ConcreteSectionT
designStrength: 40
geometoryFigure: GM_Aggregate

Section—1: Concrete

ProductUnit

Section—2: Concrete

location: Location section: Section

name: ConcreteSection2
designStrength: 40
geometoryFigure: GM_Aggregate

(Create as many
concrete sections as
necessary.)

Main Girder: Plan View




Road Structural Model
Tunnel: Basic Idea

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




A Part of Instance of Tunnel

SupportT

Shotcrete

AuxiliaryMethod

RockBolt

type: conventional shotcrete
thicknessOfShotcrete: 25
extension: 80

classification: auxiliary method B
type: face stabilization measure

method: long steel-pipe forepiling
A

intervalInTheExtensio
nalDirection: 1.0
intervalInTheCircumfe

A
|Shotcrete & Rockbolt Work Diagram

Long Steel-Pipe Forepiling

Shotcrete
t=250

rentialDirection: 1.2

constructionArea :upper
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Road Structural Model
Pavement: Basic ldea

The shape of an object is represented by
an integration of sections.
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A Part of Instance of Pavement

BasiclnformationOfPavement startPoint: Station
sectionID: Tateyama Expressway Futtsu stationNumber:150
Pavement Work accumulatedDistance: 40.00
section: Section Section point: GM_Point
bound: shared by up and down lanes | name: STA150+40.00 -

type: basic free segment STA151+00.00 endPoint: Station
numberOflLane: 2 stationNumber:151
branchOffice: XX Construction Bureau accumulatedDistance: 00.00
projectOffice: YY Office point: GM_Point

PavementStructure PavementStructure PavementStructure
structureClassification: left shoulder structureClassification: roadway structureClassification: right shoulder
name: M-2

v

o

High Performance Asphalt Concrete Surface Cours: High Performance Asphalt Concrete Surface Course t= 40
t= 40 Tack Coat (with Rubber) Asphalt Concrete Base Gourse t= 60 High Perfotmance Asphalt Concrete Surface Course t= 40

Asphalt Gonerete Base Course_t= 60 Tack Goat - w Asphalt Gonerete Base Course _t= 60
Cement Stabilized Base Course t= 80 Hot Asphalt Stabilized Base Gourse ___t= Gement Stabilized Base Course t= 80

Cement Stabilized Subbase Course t= 170 Cement Stabilized Base Course t= 170 Cement Stabilized Subbase Gourse t= 170




Road Structural Model (Overall View)
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Conclusion

We think that
e The existing data can be used at higher levels.

e |n 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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