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Warawit Sangkaew 2007: Three-Dimensional Object Oriented Model for Building
Information Modeling in Java Environment. Master of Engineering (Civil Engineering),
Major Field: Civil Engineering, Department of Civil Engineering. Thesis Advisor:

Mr. Suphawut Malaikrisanachalee, Ph.D. 113 pages.

A three-dimensional building model can minimize building design errors, improve
communication within a construction project, and is a useful tool for construction project
management throughout the project life cycle. Although a number of existing commercial
software can generate a 3D building model, each software presents its own limitations and most
of them are expensive. Most importantly, the software are proprietary and restricted for further
research and development. Java offers an alternative platform for developing a 3D building
model without having to rely on commercial software. This research investigated a practical
approach for developing a 3D object-oriented building model in java environment where a
three-storey reinforced concrete building was used as a case study. The result shows that java
is a promising approach where the 3D object-oriented building model developed in java
environment can 1) show both 2D and 3D views of the building from all angles; 2) automatically
generate section and plan views of the building based on the section plane defined by user;

3) display in transparency mode to show inside details and reinforcing steels; 4) display in
wireframe mode; 5) display in shading mode where user can easily define color and texture of
each member; and 6) automatically calculate volume, formwork area, and panting area of each

member.
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SUR MICROEY STEMS, INC, ("SUN" IS 3WILLING TO LICERMSE THE SCF TWWARE IDEMTIFIED

BELCY TO QL OMLY UPON THE COMDITION THAT YOU ACCEPT ALL OF THE TERMS
CONTAIMED IM THIS BINARY CODE LICEMSE AGREEMENT AND SUPPLEMENTAL LICENSE

TERMS (COLLECTIVELY "AGREEMENTY). PLEASE READ THE AGREEMENT CAREFULLY . BY
DCARLOADING OF INSTALLING THIS SOFTWARE, ¥OU ACCEPT THE TERMS OF THE
AGREEMENT . IMDICATE ACCEPTARCE BY SELECTIMG THE "ACCEPT" BUTTON AT THE

BCTTOM OF THE AGREEMEMT. IF O ARE MOT WALLIMG TO BE BOURD BY ALL THE TERMS,
SELECT THE "DECLINE" BUTTOM AT THE BOTTCM OF THE AGREEMENT AND THE LI

< Taccept the terms in the license agreSmEnt=

" 1 do not accept the terms in the license agreement

Installzhisld

( Mexk = ID Cancel

MWEUINA 13 TuAoui 3 Tun1sAAAY jdk-1 5 0 08-windows-i586-p
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A o ;’5 ~ ~ 9 Y 05/’ dyd A v 9 a 3
1.1.4 HeMmauduaoun 3 (5aU5081a7 THADUNITUMSADNIINBINITANAY

¥ v Y v
1n3031/1AY04 Java jdk 1119 aziaeN directory NABIMIIZARAT 11/50NT1 TRBRANTLN

v
a A

Change taziiioimsiaonudaldnaniify Next

i 125E Development Kit 5.0 Update 8 - Custom Setup :

Custom Setup

Select the program Features vou want installed,

Select optional Features to install From the list below, You can change vour choice of Features after
installation by using the Add/Remove Programs wtility in the Control Panel

—Feature Description

Development Tools J25E Development Kit 5.0,
including private JRE 5.0, This

3 - | Demos will require 264 MB on wour hard
3 = | Source Code drive.
=)~ | Public JRE

Install ko

Ct\Program Files! Javaijdkl . 5.0_08), Change. .. |
Installshield
< Back E Mexk = SI Cancel |

aas—————

MWHUINA N4 Tunoui 4 TunsAaAs jdk-1 5 0 08-windows-i586-p

A o o A A 9 y o g A vy a o
1.1.5 WUaMANUUUNDUN 4 LT8UIT DL ﬂjumumﬂumﬁmammmmmﬂm

A A X 9 A . Ay a o a Al
170D 1AV Java jre TN HAZIAON directory NABINITIZAAAL T)5unsu Tasnaaniiu

v
a A

Change tagilotimsiaonudaliaaniiau Next
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i'.‘%- J25E Runtime Environment 5.0 Update 8 - Custom Setup il
Custom Setup @
Sun.

Select the program features you want installed.

The J25E Runtime Environment with support for European languages will be installed. Select
optional Features to install from the list belovs,

- Feature Description
The 125E Runtime Ervironment with
- =3 - | Support For Additional Languages European languagss, This requires
- = ~ | Additional Font and Media Support 131 MBE on your hard drive,
Install ka:

Ci\Progran Files' Javaljrel .5.0_08),

Change... |
( Mext = ‘ Cancel |

Installshisld

v v v F4
MWEUINA 15 TuAoui 5 TunsAaAe jdk-1 5 0 08-windows-i586-p

A o M A a oy vy & Y a A A o
1.1.6 WDMMUVUADUN 5 159UTDYLLAD mu@muuiﬁﬂaﬂmﬂu Next INONINTT

v 4 v
aaasldsunsy 1ndulYsunsu jdk-1 5 0 08-windows-i586-p 92N IAAAY lagdn Tuia -

i'.‘%- J2SE Runtime Environment 5.0 Update 8 - Browser Registration ﬂ

Browser Registration @Sm
P breT.

Select the browsers vou want to register with JawalTM) Plug-In,

W  Microsaft Inkernet Explorer

W Mozilla and Metscape

‘fou may change the settings later in the Jawa(TM) Contral Panel.

Installzhisld

< Back [ Mexk = 1 Cancel

e

MWHUINA 16 TUADUN 6 TUNITAAAT jdk-1 5 0 08-windows-i586-p
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A o o A a9 vy o Yy '
1.1.7 tUDaNIMUUUADUN 6 LTIVIDYLLAN mummmmmﬂummammaﬂ"l'im

°o A o & a {1 .. < Qy a :/l
Tlsunsuduianse L eduswdrIiaannify “Finish” 1@Saqumsanas

i':?:l J2SE Development Kit 5.0 Update 8 - Complete |

Installation Completed

The Install \Wwizard has successfully installed 125E Development
Kit 5.0 Update &, Click Finish ko exit the wizard,

< Back .IF Firish h Zancel

—

AMEni 07 Tugaiiolumsaads jdk-1 5 0 08-windows-i586-p
1.2 Juaoulumsands JAVA3D-1 3 1-windows-i586-opengl-sdk

1.2.1 dudiananilensu java3d-1 3 I-windows-i586-opengl-sdk.exe p

javadd-1_3_1-windows-iSa6-d,
Sun Micrasystems

mweuni 08 lonauvesldsunsy java3d-1 3 1-windows-1586-opengl-sdk

A o :1' A ~ 9 9 0511 dy Y a A A o
1.2.2 MU IUADUN 1 158V508La7 YUADUU Glﬂﬂﬁfﬁ/lﬂqll “Next” INDNM

Y
A5 Run 1150500069
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InstaliShield Wizard 3

Welcome to the InstallShield Wizard for Java 3D
- 1.3.1 [Directx] SDK

The IngtallShield? \Wizard will install Java 30 1.3.7 [Direck=)
SDFK on your computer. To continue, click Mext,

q Mext > P Cancel

MNEUINH N9 TuAoUN 2 TUNTAAAY java3d-1 3 1-windows-i586-opengl-sdk

A o :;' A ~ 9 9 os/’ dyd o 9 ' 9
1.2.3 I9aNMAUUUADUN 2 158UIDYLLAND ﬂluﬂ’ﬂumﬂumi‘ﬂ1m®ﬁﬂaﬂﬂ6u1%

java3d-1 3 1-windows-i586-opengl-sdk.cxe tilog1utonnasseueoudrlinanluyes “yes”

InstallShield Wizard

License Agreement
Flease read the following license agreement carefully.
Prezs the PAGE DOWH key to zee the rest of the agreement.
Sun Microgsystems, Ine. ~
Binary Code Licenze Agreement =
Jawa 3D[TM] AR VERSION 1.3.1. FCS RELEASE
READ THE TERMS OF THIS AGREEMEMT AMD AN PROVIDED SUPPLEMENTAL
LICEMSE
TERMS [COLLECTIVELY "AGREEMENT') CAREFULLY BEFORE OPEMING THE
SOFTWwWARE
MEDIA PACKAGE. BY OPEMING THE SOFTWARE MEDIA PACKAGE, vwOU AGREE
TO THE S
Do you accept all the terms of the preceding Licensze Agreement? |f yau chooze Mo, the
setup will cloge. Toinstall Java 30 1.3.1 [Direct) SDE., you must accept this agreement.
< Back Yes Mo

MWHUINA P10 Tuaou® 3 TuNSAAAT javadd-1 3 I-windows-i586-opengl-sdk
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A o o A A 9 y o g o 9 ' v
1.2.4 1WWaMAOUUUNDUN 3 158UITDULAN ﬂluﬂﬂuutﬂi‘!ﬂqﬁﬂ'lell@ﬁﬂa\‘]ﬂﬂuclsb'\ﬂu

A u o N oy Y 9 ¥ a '
[FURIINVIUNDUN 3 L‘JJmemlaﬂﬂmLﬁEJ‘iJﬁfJEJLLmleﬂaﬂﬁlu%m “Next”

MNWHUINT N11 TuAoud 4 TUMSANAY javadd-1 3_I-windows-i586-opengl-sdk

1.2.5 wen

InstallShield Wizard

Information
Flease read the following test.

Text

Java 3D(TM] 1.3
README file for WWin32/Direct

This file contains important infarmation for uzers of Java 30[TM).
The first three sections [Requirements, Installation, and Running
Jawva 30([TK] in a Browser] are of interest to all Jawa 30T k] users.
The rest of this fle appliez only to developers of Java 3D(TH)
applications.

* |t iz recommended that any previous verzion of Java 3D[TH] be
<

< Back ( et » b Cancel

i

'
= o

> A A Y} y o g A . A o
MUUUNDUN 4 LT8UITDYLAN ﬂjumumﬂumsmaﬂ dlrectory NITN

msaslisunsy Iaen1u8s directory Rentuduildaaslysunsy jdk-1 5 0 08-windows-

. A Y o 1 [ Y a A A o A . Y
i586-p LW’E)GLﬁﬁTZJ”IiﬂTIN"Iui’JjJﬂuulﬂIﬂﬂﬂﬁﬂ“ﬂﬂll Browse {WON1N15LA0N directory 407

aan

=

N

]

U Next



InstallShield Wizard

Choose Destination Location

Select falder where Setup will install files.
Setup will install Java 30 1.3.1 [Direct] SDE. in the following falder.

Taoinstall to this folder, click Mext. Ta install ta a different folder, click Brawse and select
another folder.

Destination Folder

C:\Pragram Filesh) avatjdk1.5.0_06 Browse...
< Back ( et » |) Cancel |

MNWHINTA 012 TUAoUN 5 TUMTAAAY javadd-1 3_I-windows-i586-opengl-sdk

A o o A A v Yy A o o A oA Y Y
1.2.6 1WOMAMUUUADUN 5 1TIUIDULAT LUDMIANTUUUNDUN 4 LT8VITDYLAN
qszl dy Y a A A ) a qszl [ . A A 4 qg.:
muﬁauuiwﬂaﬂwﬂu “Next” L‘W@'Vnﬂ”ﬁ@]ﬂ@ﬁjﬂiuﬂillﬁﬂﬂﬁ dlrectory ‘Vll,ﬁ’f)ﬂnl?] NUU

Y
Tsunsuaziinmsaada lason luia

InstallShield Wizard

Start Copying Files

Review settings before copying files.

Setup has enough information to start copying the program files. |f pou want to review or
change any settings. click Back. |f you are satizfied with the settings, click Mext to begin
copying files.
Current Settings:
DK Install Directory

C:\Prograri Fileshavahdk1.5.0_06

Runtime [nstall Directory
C:AProgram Fileshavatyel. 5.0 _0E

< Back ( Mext » |D Cancel

a———

MWHUINA P13 TUADUTN 6 TUNTAAAT java3d-1 3 I-windows-i586-opengl-sdk
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A o o A a9 vy o Yy '
1.2.7 1UDaNMNUUUADUN 6 LTIVIDYLLA mu%aug@mmﬂumiuammamim

v
a Az

°o P A o g .. < 2 a o
Tlsunsuduianse L eduswdrIiaanndly “Finish” @S aaumsaaaslisunsy

InstallShield Wizard

InstallS hield Wizard Complete
1

Setup has finizhed instaling Java 3D 1.3.7 [Direct] SDK on
Wour connpuber.

)

MWHLINT 14 TuaougaielunIsAnA javadd-1 3 1-windows-i586-opengl-sdk

1.3 M3MMuaA1 IDBC-ODBC Bridge driver liloa319msanaase g lysunsy

M1INAU1U5unIU MS Access

1.3.1 14 Double Adn loAdU Data Sources (ODBC) Gd]ﬁf)gﬂu Control Panel >>

Administrative Tool
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& Administrative Tools

Fle Edt Vew Faokes Toos  Heb
Oeua- &) - ¥ /:‘m i Foders [T

fddvess | g dudmanisty stier Took:

MNEUINN 115 "lﬂﬂﬂu Data Sources (ODBC) Gd]fxif)fﬂu Control Panel >> Administrative Tool

A <3 o’/’ A ~ 9 9 :1' dy Y a A « s A o
1.3.2 IUBDIAIUVUADUN 1 1T8UVIDYLLAN mumuuclwﬂaﬂﬂﬂil Add” INDNINTG

I3 Driver NIAAND

1 ODBC Data Source Administrator

User DSM | System DSM | File DSM | Diivers | Tiacing | Conmection Pocking | About |

Uses Dista Sources:
cend0db Deiver do Miciozolt Access [ mdb) —
dEASE Files Microzoft dBace Dinves [ dbi]

Esoced Filas Microsoil Esosel Diness [".5ds]

M5 Access Database  Microsoft Access Deiver | mdb) "
podgpesT ek PoshyaS 0L Unicods

W PostgreS 0L Unicods

£n DDEC Lissr data sounce shone: infoematon: sbout how to cormect io
the rdscated data provider. A User data source i only vizsble lo ol
and can only be used on the cunent machne.

Ok | Cancel e

MWHUINA P16 Tuaoud 2 Tumsiivuaa1 IDBC-ODBC Bridge driver
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A g 2 ~ vy o g & A LA
1.3.3 LU ITIVUADUN 2 LA mu%@uulﬂuﬂ’]ﬁm@ﬂ%u@‘u@q Database Driver 1

v Y
#oam3l¥au Taelidiaonn “Driver do Microsoft Access (*.mdb)” 9101iu1vin

Create New Data Source

Select a driver far which pou want to et up a data source.

I arne | Dl
Diivver da Microzoft para arquivos testo ["at; “cev] 4
Diriver do Microzo [

Dirivver do Microsoft dBase [*.dbf)
Dirivver dao Microzoft Excel[”.xlz)
Diiver do Microzoft Parados [*.db |
Diiver para o Microgoft Wisual FosPro
Microsoft dccess Driver [“.mdb)
Microzoft Access-Treiber [*.mdb)
Micrazoft dB aze Driver [* dbf)

L PR Ft AD —em 4 IED Dieis e 1% ARFL

<

BN S

| Finish |

Cancel

X]

MWHUINA n17 Tupoud 3 Tumsiviuaa1 JIDBC-ODBC Bridge driver

'
a =

ann

1]y “Finish”

Q

A A ] o i Y q Yo o A
1.3.4 Lll@la@ﬂ%u@mﬁ]\ii'lueuayjﬁluﬂ]HQQUW 3187 ‘1141/]’]ﬂ’]5ﬂ']‘ﬂu@5]5@5u@\1

1 9 a 1
Data Source 11994 “Data Source Name” ua’maﬂﬂu “Select”

ODBC Microsoft Access Setup

Description:
Databaze

Database:

Select... |

Data Source Name: |em3D

Ok

Cancel

Help

Create... | Fiepair... Compact... |

Spstem Database

(% Mone

™ Database:

Advanced...

Eklep

[

Optiohg>>

i

v v v
MWHUINA P18 Tupoud 4 TumMsiiviuan1 JIDBC-ODBC Bridge driver
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13.5 iemasavunoui 4 1dr9zlsngniieng Select Database T¥idon g

] Y
udeyan sy amiuldadniu <ok~

Select Database
Database Hame Direcioies: d o D
|em30database. mdb dhem3diemdd —
Cancel
= d A —I
& 3D
£ CM30 __Hw |
3 back ™ Resd Oy
O back vp I Exchui
£ extranshom? w
Lzt Files of Type: D
Access Databases [m »| | B9 d BEER | Mebwork..

v 4 H
MWHUINA P19 Tupou® 5 TumMsiviuaa1 JIDBC-ODBC Bridge driver

. A
Administrator 9nASINIY dang |

Y Y A

Y o2
1.3.6 Lﬁ@iﬁi%ﬂ]u@]@uﬂ 56407 3XNAUVNIN

D.

wﬂ'm’n ODBC Data Source

Y A = 9 d%‘ ] L] [ 3
13195 4¥O Data Source ‘VlﬁiN"UuG],‘ViﬁJﬂi"lﬂQﬂQ NaNINUU

a < ay a 1 J @
Trtaanilu “oK” i@ adumsadumsaadesznain llsunsunmomnulisunsy MS

Access

¢V ODAC Data Source Administrator

User DS | Spstem DSH | Fle DS | Divers | Tracing |

Usges Dista Sownces:

Connaction Pocling | About |

M5 Access Database Microcolt Access Derver [".mdb)
postoresTast PostgreS 0L Unicods
wa PostgraS 0L Unicods

#n DDEBC Uiser data sounce shones infosmaton
arud ean only bk used on the cusient machne,

Hame | Durves

D o Miciosolt Access [*mdb)
ean3Ddb Diivet do Microsolt Access [* mdb]
dBASE Filas Microsoll dBasa Duives [*.dbi)
Eucel Files Microsolt Esxecel Ditves [*.2ds)

the mdicated dats poovider. A User data source is only visible Lo pou,

| Al
Rsmowve

about how bo cormect o

Cancel

v 9
MVEUINA 120 Tuaouganielumsaiinsiivuanl IDBC-ODBC Bridge driver
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Codes Description
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1 Ao a o a [
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a <} a A <
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Codes Description
9
Footing_id FHATUAIUFIUIIN
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Long ANVIIIVBITIUIIN(ANINEINNUUILNY Z)
Height ANVANVBIFIUTIN(ANNEIAWLUIAY Y)
X AMNAANULLILAU X VYDINNAIAS1DIFIUTIN
Y AMNHAMNULUILNY Y YDINNAYAS1BIFIUTIN
z AMNHAMNULUINY Z YDINNAYAD1DIFIUTIN
a < a [
MbType FUAVOUNANATUHAN
o <] a [
MbNum UIUVDUNANATUHAN
] < a Y
MbDim yinadurIUgUInaN U AHANIET UWAD
a < a A <
SbType UAvOUNANEAINTBINIOMAnasn
] <] a A <

SbAs JrEzNvBANANIATNIBINIOIMaAnasn

. 9y 1 4 <3 a A <3
SbDim VNAFURIUAUENA VBN ANIATUTBINTBIManaon

o A o J 9 2 ' A o w 9

DateCreate uihmsneassudiu e doya lu1dlumsuaaswa

De
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FUAMUNUMUSIFULHUNITHINU
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Codes Description
9
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Width ANUNIVBINIIAAEI(ANEIMUIUINY X)
Long ANVINVDIHTNAAEAANIWGIATWIUILNY Z)
Height ANUFIVBAAANNEINVLUUIAY Y)
X AMNHAMULLILAU X VYDINNAYAS DU
Y AMNHAMNULUILNY Y YOINNAYAS 1D U
z ANNAMNULUILNU Z YDINNATAS DU
a < a [
MbType FUAVOUNANATUHAN
o <] a [
MbNum UIUVDUNANATUHAN
] < a Y
MbDim yinadurIUgUInaN U AHANIET UWAD
a < a A <
SbType UAvOUNANEAINTBINIOMAnasn
] <] a A <
SbAs JrEzNvBANANIATNIBINIOIMaAnasn
. 9y 1 4 <3 a A <3
SbDim VNAFURIUAUENA VBN ANIATUTBINTBIManaon
o A o J 9 2 ' A o w 9
DateCreate uihmsneassudiu e doya lu1dlumsuaaswa

De
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FUAMUNUMUSIFULHUNITHINU
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Codes Description
9
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Long ANUNINVBINTIAAATU(ANNEINTNIUILNY Z)
Height ANVANVBIATU(ANINEIAULUILNY Y)
X ANAAMNULUILAU X VOINAAAD19TIVDIATU
Y ANAAMNULUILNY Y VOINAAAD1909U89ATU
z AMNNANULUILAU Z YDINNATAD19DIVDIAL
9
Angle Y AYUMYUTOULAY Y UYBIFUAIY
a <] a Y
MbType FUAVDUNANATUHAN
o <] a [
MbNum UIUVDANANATUHAN
] <] a (%
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a <] a = <3
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] =} a A <}
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. 9 v J <3 a A <
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o Ao 1 9 Qy 1 A o ¥ Y
DateCreate Fuiihmsneainsudi merhdoyalu1dlumsuaawa

Y Y
FUAIUNUMUS A VLHUNITHINY

TYPE
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Codes Description
v 2 &
Slab_id sHAFUaINNY
Fl
Width ANUNINVBINU(ANNEIAWIUINY X)
v
Long ANVINIVOINU(ANUIINUUUIINY Z)
4
Height ANUHUIVBINU(ANVIINUIUINY Y)
Fi
X ANAANULUILAU X VOINAAAD19BIVDINY
4
Y ANAAMNULUINY Y VYOINNAAD 19DV
Fl
z ANAANULUINY Z YDINNAYAS1DIVDINY
a < a [
MbType FUAVOUNANATUHAN
o <] a [
MbNum UIUVDUNANATUHAN
] < a Y
MbDim yinadurIUgUInaN U AHANIET UWAD
a < a A <
SbType UAvOUNANEAINTBINIOMAnasn
] <] a A <
SbAs JrEzNvBANANIATNIBINIOIMaAnasn
. 9y 1 4 <3 a A <3
SbDim VNAFURIUAUENA VBN ANIATUTBINTBIManaon
o A o J 9 2 ' A o w 9
DateCreate uihmsneassudiu e doya lu1dlumsuaaswa
9 Y
FudIUNUA SN UNUMNTHY
Y
TYPE BUAVDIFUAIU
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Codes Description
Wall id SWaTuA T
Width ANUNINVBINITIAINGIATNIUILNY X)
Long ANUUUIVBIHTAANNEINNUUILNY Z)
Height ANUAVDINTI(ANNYIINVLUIAU Y)
X AMNAAMNULUILAU X VDINNAYAB1DIVDINI
Y AMNOAMNULUINY Y YOINNAYAD19DIVDINI
z ANNANULUILAY Z YDINNAIAS19DIVDIHITY
Angle Y AYNNYUTOULNY Y
DateCreate Suiinseatiesudan iehdeyal1#lunisuaaana

Fudmiumud s Moy

TYPE wiiavesFudiy

MS1NUINT V7 T19ALIDIAVDINTTN Fence

Codes Description
e 2 2

Fence id TUAYUAIUT)
Width anunavesdaIANUENA I X)
Long ATUENYBIMTRATIANIEIAILINY Z)
Height mmqwmﬁz@(mmanmmgmuﬂu Y)
X MANAMULUINY X mmﬁﬁ@gﬂé’nﬁwmig’a
Y AMNAAMUUUINU Y ﬂlmﬁﬁ@i}ﬂé’mﬁwm%
z AMNNAMULUUINY Z ﬂlﬂﬂﬁﬁﬂﬂﬂéjﬁaﬂﬂlﬂﬁ%
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Codes Description
Angle Y AYUNRYUTOULNU Yuaasudan
DateCreate Suiinseatiesudn iehdeyal1#lunsuaaana
Fuduiumudidunrunsiha
TYPE ¥iavosFua

ASIHUINT Y8 51082IDIAVDIA15 1 Door

Codes Description
Door_id ﬁﬁﬁ§udauﬂi$@
Width ANUNAveIlszaeNUEIALLINY X)
Long ANV TZG(ANVINVLUINIY Z)
Height ANUAVDIUTEA(ANNBINUUUINY Y)
X AMNHANULLILNY X YOINNAYAD19099091/529
Y AMNNAMNULUILNY Y YDINNAIAS19099091/529
Angle Y AMNAAATNIUILNY Z VOINIAIAD1989091/529
z AMYUNYUTBVUNY Yueswud
DateCreate Suiiinseatiesudn iehdeyal1#lunisuaaana

De

Y
FUAIUNUAUSIAUUNUATIINY

TYPE

E4
BUAVDIFUTIU
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Codes Description
Window_id T ST TE
Width ANUNINVBINTIIAI(ANINEIAWIUNY X)
Long ANUHUIVOIHIIAN(ANVIIAWLUINY Z)
Height ANVFIVOINIIAI(ANVEIAWIUINY Y)
X AMNHANULUILAU X VDINNAYAB1DIVDINIA
Y AMNOAMNULUILNY Y YOINNAYAD19DI091 11619
z AMNHANULUILAU Z YDINNATAS19DIVDIHTIAN
Angle Y AYUNRYUTOUUNU Y VoIFUF I
DateCreate Suiimsdeafiudiy
TYPE ¥iiavesFudy

A5 I9HUINT V10 5198DIAVDIAT 1 Ceiling

Codes Description
Ceiling_id svarudnthmay
Width anuni et imau@NueIMULLILAY X)
Long ANMNENVBIAUNAIU(ANNI ALY Z)
Height ANMUUUIVIAUNAU(ANUEINUUUINY Y)
X AMNAATUUINY X VDINNAYAD1IDVDIHUNATY
Y ANNAMULLILNY Y Y09NNagad19dsvesdunaiu
Z AMNNANTUUUINY Z YDINNAYAD 19D IH unATY
DateCreate Suiimsreadiedudn

TYPE

E4
BUAVDIFUTIU
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Codes Description
Stair_id sWaguati
Width anunevesdnivla@nuenamuuiunu X)
Long mmsmqﬂﬁyqmmiTyuﬁu"lﬂ(mmﬂnmmgmuﬂu 7)
Height ﬂamf,;NQﬂﬁyqsu’e‘NGifuﬁu”lﬂ(mmanmmmuﬂu Y)
Num Smuvesturiyla
X ANAMULLILNY X V0INNAYa01999vetiu la
Y AMNAMULLILNY Y YoNnagad19devetiula
zZ AMNAATUUUINY Z YDINNAYAD 1999909111 1a
DateCreate Suiinseatiesudan iehdeyal1#lunisuaaana

Fuduiumudidunsnsha

TYPE ¥iavosFua

MINHINT V12 51892188AU09A1519 Comp_prop

Codes Description
FA
Type iavea¥uaIU s
E4
Comp_id sHavesruaIuInseas
A
Volumn UTunsvesruaIu
tﬂy d‘a 1 d‘o} v W 9 Qy 1
F Area nunAsRmedufduAany liuuuvessudiu
dy Aa 1 d‘9} = Qy [
C Area WUNHARWIZAIUNADINIAVOITUAIU




M519NUINT VI3 519a208AVDINITIE Sum
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Codes Description
9
ID THEAVDAFUAIU
- EO >
Volumn UsuasvesFuaIvsIuneeIns
dy Aa 1 Ao o o 9 3
F _Area Wl.!‘VIN’JL%WWﬁ’Ju‘ﬂﬁﬂJNﬁﬂ‘thJLL‘U‘Ui’JﬂJﬂﬂfﬂﬂTi
tﬂy Aa 1 A 9 =S 0’/’
C_Area NUNHARWIZTIUNADINITTINNIDIATT
ﬂTiNNl!'Jﬂﬁ V14 ﬁﬂﬁz!ﬁﬂﬂ‘l@ﬂﬂﬁﬁ GridX
Codes Description
ID IHAVDIGrid
GridX Name %ﬂﬂl’ﬂ\iGl’id ATULLUILNU X
GridX_ Value f’hﬂli’NGrid MULUILNU X
ﬂﬁNN‘H’Jﬂﬁ 15 518’03@8@%6\1@]151\1 GridY
Codes Description
ID IHAVDIGrid
GridY_ Name Gtlﬂ)'EJ"’ll’fNGrid ATULUUNU Y

GridY Value AMUOIGrid MUUUILAY Y
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Codes Description

ID SHAUDIGrid

GridZ Name P¥OUDIGrid MUUUILAU Z

GridZ Value AMUOIGrid MUY Z
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1J‘i$%€lﬂ1iﬁﬂﬂ1!!ﬁ$ﬂ1iﬁ1ﬂ1u

¥o —1dna 81518 naaniy

[ A A A a

Tuheu ) Nina 8 1HIgU 2523

anuiing TN TANNg

UszIamsfny IR, WHINGIAYTIFNIAAAT IFY
(.71, 2548)

dwmiailagiiv 203 T

anuninuilagiu VHINNAUNEATAEAAT

=) g

panUAIAUIE/ N30T Tamadmms  519%a “Ineniinusa”  1nmsdszyaue
9 1
HEUITETZAUTUNAANE WA AN 1

A UNINGIFENTANN INGUYATIAN



