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1. STHIEZE

0-4 FEEEBEFLZHE
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0-5 BEHXEBHTELZIH
MERKEREE



—_

N
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SEEDNET

CEETRESELRHEERER .
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EETREBFLEHRS

CBETHEEHNILEMRMHE
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(2) [ 35l

(3) ZFE5| (Index)
2. #meE R I

(4) ZZE3Ef (Reference)

(1) R#MEE



F—8 MERFZE;E

1-1.1 BFEEAZBEHILE
H

Z2E28RM

1-1 RERHRABHS
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A W NN P O

ABC

ubcC

UubC ABC
Cl/SfB  CIB MASTER LIST UDC

CI/SfB

ubC

CI/SfB

CI/SfB

CIB MASTER LIST CIB
CIB  Concell
International du Batiment pour la

Recherche ['Etude et la
Documentation

1955
WC
Working Commission
CIB Master List 1964
Master List



Information Management

(1) DFEBRERFILRLE

ISO

ISO
TC59 ISC13

(2) @BREEN

Requirements regulations and related information

Matter energy and human resources and related

information

B 1-1: EAEARRBEBEEERERX

Control

L

Input - PROCESS [|~Output
T

Resources

B 1-2: EXBEEN

(3) DHEER

Facili-ti |Spaces |[Ele-me [Work [Constru [Constru

es nts Section |-ction [-ction




Product |aids

Management

Attributes

B 1-3: MENEIRERRYRME

&N
Object products
Facilities
[
I |
Physical parts User spaces
I |
Elements Work sections
Resources
[
Construction Construc Human Others
products tion aids effort
1-4: 2 EER

(4) BRABHENERZERAR

1) Facilities

2) Spaces

3) Element

4) Work Sections

5) Construction Product

6) Construction aids

7) Management

8) Attributes

*l ;?% L

i B &



Geographic Information System

ih 312 & R M
GIS
1. 3R 8l &% 5
GIS
4, TT2Hf:E
GIS
2.1 L&
GIS
GIS
5. HMtt T1E
GIS
J.REREREIE 2 E X H B ERRB



B 1-5: @ ETRERKERE

s X EEWR

s RHARBERR

ol

e HHEBE=®KE :
o TEHEE=MERELC ( Usertool )

s BERBERR

2 M B R RERRM
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1-6: EMEBERERRRESE

° Download

2o M OBl R A KR B
E



1-1.2 HEIRFTHAEZBE
{EFER

1) EREEHBERE
Tk # OB &Rt R M

Computer Aided Design
Computer Aided Drafting

CAD Computer Aided

Design Computer Aided Drafting
A E

XERFFTR F

AERZIEEZEEREMNT

= CAD

CAD

1.

2. {5

3. fi=



C G(Computer Graphics)

4. =R LAY CAD
C G(Computer Graphics)
CAD
CAD DATA
CAD
DATA
1-7: EREGRE
C G(Computer Graphics)
1. CAD Data (1)
(2)
2. Data C
G(Computer Graphics)
3. CAD Data
4.

CG

T HE I E R

11
ik



o EHEE

B 1-8: ERLEEEE

[EEN

presentation

CAD

CAD
2) MBIt EMZEAREE
E

e I B < CAD 1t

B 1-9: HMIFEBRRE

RETEE e



1-10 . BB 2 T E

CAD

CAD
CAD
FM

OA

FM

CAD

E R E S &

FM

e

Computer Intergrated Construction

cC I C Computer
Construction

Integrated

CIM

(Computer Integrated Manufacturing)

FM

CIC

CAD—->CAM—>CIC—>FM
Data

10

CAD



1-2 EIEFTABRHET
BEfb 2 ¥k

CIC

EIEEIRRM
Computer-Aided Management
System

i 3% 18 R

Computer-Aided Engineering
System

1-2.1 RETRBZHFILER
P
SHEHIERM

Office Automation SystemLAN = %

Standardization

e L B Ek Rk

Construction Automation
System

11



International Organization of
Standardization

DIN
Destsche Industrie Normen

CNS JIS 1ISO DIN

B 1-7: BREASHEE

B B E S

CNS Basic module
Chinese National Standard

JIS
Japan Industrial Standard

ISO

12



(1) 5.

(2) Job
Co-ordination

3)

B 1-8: #EEE & &5

HEE EEH
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1-9: FPEH2EE/ARE BN

1-2.2 S ES Bt 25T R
2 FE
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(2)
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1. REFXRRRBIL

B 1-10: AEEASREEH

2. BN RERK

Eﬁ ﬁi /% L
OPEN SYSTEM

3. W B FE #R AV it B R iR

4. ZEEHREBBXRM

15



e K EZES

16
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F AR BY A4H 14 . A B AE 4
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(EEMRMr BT AE 4 ) (ZERAERIS KAL)
, . N . L, BREGNEREHRK
VARDPERKEBES HIER A (EEHELED )
- N L |FEEGZERERK
BERARDEREXES EXB S (EEHELER)
e EEBM  ATLUHEFERAEN o AILIH S KRITH
Z KM% e XEFTHER ERLELEAM
e MERDPEREREGHIEE BUAH 4 AV A A B R
A& Bl v] DL K 8 & 72 M B K AL s RRMMEHEZ (EE LA

& &
¥ Zl )
s EXNERRFRIZHEMHEL
UNRERD s EEMEERS
s HWEEBHEERS
ZEEAARBARRNG FH| 2 & 4 HEARKAREXRE > BigHR
R FEELEES 7O | BAmEMES
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& —

-8

B A

Building Construction

48

TREERE LA

T &
Construction method

48

PU

g 5 B T X 2 &
Building Construction and
Construction method to compare
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xK2-1: 8%, TEZER

B A B B B ®
Building Construction
Development Motivation

19

ALC GRC CFRC

®2-2: BEMBCEHEE

B E A& 1B 1t
Building Construction
Reasonableness



KT

g & &t &
Building System Design

2-1  BEFENERBARE
BERRR  BEEBEFTE PS

2-1 EfEEEE 1A
Main Construction Building

Construction and
Construction Method

RC
SRC SC

2-1.1 FHREBREREERR
Main
Construction Production



1970~1984

1985~1991

1992

45 B 1 I &
Reasonable Construction Method

21

2-2



B R T+

AT EA T

TN T

22 BB IEZz2D S

2-1.2 BRARIIE
Traditional Improvement
Construction Method

R M E W

Systematically Template

2-2.3

M A YA A

2-2.4

2-1.3 B&{LIA
Compound
Method

22

Construction



K23 :BEEIIESI A2

B 2-3: BBEIERE

2-4 . BEERKEBR
T RREE

KT

KT

23



a B B R

Synthetical Floor

®24: BELZFE

¥ ¥ 8 L &
Half Precast Construction
Method
KT

B E I K&K

Laminated Construction Method

Y& & B It
Precast Unit S SRC RC

24



RCE B I &
RC Laminated Construction Method

RC

VH

:PC PCaF

25

2-5: RCEE L X
SRCHE E I &
SRC Laminated Construction Method

RC

SHE B I &
S Laminated Construction
Method

DECK

#E A BEE IR
Composite Laminated
construction method

RC

CBS(Composite Super Beam)
S RC



SRC

B 2-6 : SRCEE LT &

2-1.4 T¥1{I%
Industrialized Construction
Method

Pca

2-1
PCa

F A B B L ¥ 1t
T &
Main Construction Industrialized
Construction Method

TO-RPC SST-R
H-PR

26



2-7

TO-RPC T E R X

1 |TO-RPC RC

RC

2 |THS-ASTM |S

3 [SST-R RC RC
4 |PASH

RC
5 |H-PR S S
6 (BT SRC |[S
7 RC RC

8 |[KHP-PC  [RC

RC

x 2-5:

TENIEBINTE

X #E BB L X 1t

T &

Secondary Construction

27

Industrialized Construction

Method

2-8: AEEM

2-2 HANERLTEE

N

-2.

Reinforce Concrete
Construction

81%

1T TFTIREEIBEEt
Automation of
Underground
Construction



85 ot R I &
Geology Improvement Method

BE ok I &
To Drain off Construction
Method

E % E W B Kk IE
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2-9: EREREKIE

B 2 I &

Excavation Method

U I

Reverse Construction Method



Ground Form
HMC(Heat Melamine Composite

)

SRC

2-2.2 BRBTIRETEHE
1t

Automation of Concrete
Construction

AE

(H-CON)

(V-CON)
= 4 & B B L (HPC)

High Performance Concrete

29



¥ 58 £ I =&
Half Precast Construction

Method
= om 8 & 8 E R A
L C)
Lightweight Aggregate Concrete
1. 30~50%

2.
3.
ik # # 58 1 Kk R
2 & ®™ (CFRC)
Carbon Fiber Reinforced 4.
Compound
5.

CFRC

30



n
PS
a B B R
Combined Slab FTT
F B
* 26 ERNEBRERER
OMUNI
A
KT
KT
PI clos ® IE 5 @
Manage
SPANC
RETE
DYNS$P
AN
o)
MUNI A DOC I &
One Day One Cycle
K
T
F C
DOC(one day-one cycle)

31



DOC

PC

:PC

PC

:PC

32

R2-7T:DOCITEBER

2-2.3 BEWRIEETBEE
Automation of Template
Construction

15

R M E W

Systematically Template



13

ALUMA DH DOKA HUNNEBECK
MASCON SYMOND YH

B ERBR MW

Abandoned Template

PC
KT
P |C
2-10 : BHRER
KT IR - &l & hR
Kaiser Truss board
2-11 K
Truss
5
KT
KT

2-11 : K-T R & 6l

2-2.4 A IREEIBEL
Automation of Reinforced
Construction




Wiz 2N R
Management Improvement
in Place

20

Rz EME I E

34

I B 8 8 I &

MESH K Truss

B i M % & MESH



2-12 : BREWH

K #1 &

K Truss

B 2-13: K #T &R
2-3 tWiEethHmERLTHBE

2-3.1 NI T BENL

WET A
Reverse Construction Method

2-2

2-3.2
it

= Mt EE®B L HPC)

High Performance Concrete

CFT 1 &
Concrete Filed Steel Tube

2-3.3 ENRIEETIBEE
Automation of Template
Construction

2-2.3

35

RBBRELTTIRETBE



2-3.4 HMEMAIEREIB S

X EREES

FR 8 - it X

Fire Resistant Steel

Nickel

Chrome Molybdan

FR

2999
1000
350

2-4 )\ #&

B ot # R I &

Unitized Construction Method

PCa

B e & B8 I &
Mixed Structure method

RC

RC
Mixed
Structure

RC

RC



F=F XEBEHEE - L&

3-1 R#E\EEHE » 1A
Secondary Construction
Building Construction and
Construction Method

3-1.2 T ¥t

Industrialization Module

3-1.3 RM|ILEEHME

Systematization
Productive Concept

3-1.1 RiEHBELEERR
Secondary Construction
Productive System

3-1.4 AWM XMEH

37



OPEN SYSTEM

3-2 HNRETEBEL

Automation for Building

Exterior Finishing Work

PC

3-2.1 EMRMTRESIEL

Curtain Wall
Reasonableness

ALC

38

4.

i & S
Curtain Wall

Stick System
Column Cover

And Spandrel System
Unitized System

Unit And Mullion System
Panel System

B g X M E G
Unitized Curtain Wall



Reasonableness of
Exterior Wall
Construction

ALC

* B & IR AR

Half Precast Concrete
Exterior Wall

B 3-1: Bt ifEE
KT #& kR PCFRR

TRO& M F i

Precast Concrete Curtain Wall Truss
7.5 KT
PCF

PC
TPC GPC

3-2.2 ST REETSHEE ALC IR T &

39



Autoclaved Lightweight
Concrete

ALC
2-2.1

PCCW

B 3-2 : ALCHR 1%

B M X B
Open Joint

Pressure Equalization

30~40

40

B3-3: MatEg 2B

| E R OBE T IE



B3-5: MCRTZERE

3-3 AEETREEIBR T
1t

Automation for Building
Interior Finishing Work

B3-4: BEEARIERE

MCR I %
Mortar concrete Rivet back

MCR

3-3.1 FEREEITSIE

41



KT

3-3.2 ihiFE T 51

- Floor Construction
R #M X 1E R
N Reasonableness
System ceiling

1,2

SR T

E3-6 : R X AR >0
% Rl I &
Exemption Point Method

42



= 3-7 :

ot RO

OA

3~5

= 2 iR

43

3-8 : bt 4R &

R T &
Thin and Plat Line

0A

3~5mm

B3-9: BREF#%



B 3-10 : B R ERME

3-3.3 [RAEMEISE i R
Box Stall Construction
Reasonableness ALC 2.9
B X | R &

B 3-11 : 8 & hx ik

] g Bk

ALC

44



3-3.4 MEMEIBENML

[l & 8 i« T &

B3-12 : BREE &

* R X E B R

FRP

B3-14: MER#®K T E

3-4 FHimTIEBENL
Equipment Engineering

Automation
B3-13 : ¥R EEE

UuB
uTt

45



3-4.1 FHwIEEILSE

A #H B & I /=

X e & B %k 1T T

DECK KT

B 3-15: Ri@EBEITHET

46

Bt B & I &

B3-16: ExXEE L%
ERE®E L
& B 1t

B3-17 : ERERELSEA



B ok BB g T
& I 1t

B3-18 : KB E R TS EAL

HE ok BE B g T
& & 1t

B3-19: SEkEER T SEI

47

3-4.2 BEEESA
UB Unit Bathroom

B3-20 : BEEFEA



3-4.5 #HEKFE

Combine Water Tank

1Mx1M

3-4.3 EEEERIFR

UT Unit Toilet
SMC

RC

Casing

B3-22: &K

3-4.5 BEEE
Unit Kitchen

B 3-21 : 2 88 Fi Ay

48
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FNE fE T & A

4-1 #HiE<B/®

w N

© ©® N oA

4-2 FEIME 29

50



(1)
(2)
3)
(4)
Q)
(6)
(7)

4-3

4-3-1

R TREBEMEL
A

MEBEBSHNEHA

50%

51

LAKRME BEILERRHA

3~4



33%

2. MHEBERM

4-3.2 BEEKEHNBERE

52



30

3. 0~3M
4. real
time

4-4 HWTFITIE
4-4. 1t PREEEH1LEE
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4-4.2 EBEHELHEA

L EEEEBHILRA 2. ERXEERIZH



4-4.3 THIEBEHIZ L

Laser Powered shovel)

(1) 23M
29
(2)

3)

100mm

55



0.25m3

+20mm 2m
65m (
aom ) 2 10m H400x400
4m

4-4.4 ETHRMBRERE

56



4-5.1 WEHEIBEEEREA

HERA - HEMES. BEMI
S HERE - BREEEE -
BE - BEEE - BEEE

> B=E

45 IfEEMEETIHKA I BBRSRE

57
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2. B ERMEABAEBEMNRE



4-5.2 HMRFEBEMEHA

CCD

CCD

10kg

ABCS
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Automation Building Construction
System

ROBOT

4-5.3 MR EBEEZBE
=

60

4-5.4

RC

WET BOY

SSR-3



1 mm

2. AATHEE MR A

1.9 E NI R
100kg

1.5
40-50%
+60mm

2
D10-D41mm
12 M

3. AR BERE A
D10-25mm
2 mm

61

RC

5-7



WX 0O BB 0 BR O BF [

PC BED BERYX

RC

RC

(1)

(2)

4-5.5 ERITREBHILE (@O
FHA

62



() EmBEEBEBERR

(2)

(3)

RETHEABEILEE

(1)
(2)
(3)
(4)

30

Load Cell

63

2. BRI 5 R

P 100mm

30 kg/m

(1) kFEXEREL B

3.5

20



(2)

3. RETBEHERKEA

RC

(1) BERLBEEBEERM

(3) Placing

10



(2) ERTBEEEERE

50%

5. BRETBIRE SN EH

4. ERTBEBBTH
300~800

65



4-5.6 IERIPEERA

4-6 HhREITRE
Automation for Exterior Wall

Painting

4-6.1 MEZERTITREB L

66



100 /h

1. BEEsMEEREaR A
Highrised Exterior Wall
Painting Robot

PC

Exterior Wall Painting Robot

(1) #==:C

PC

67



2000
5~8
(2) EEmEMRME EX

15~17 /h

(3) BERERN

/h

4-6.2 BARETEREZR A

68

880



30CM
9 /h

10kgf /  ~12 kgf /
4-6.3 HMEFESE B EI{L A2

A
PC
PC
PC

69

PC

HES>ZTEETEH>EEE >

7 EE W —F B E

1. BEgEEREERR

6~14
5000 / 6

20 90

Bl ARRESEMENEH
4-6.4 PCHRZRZEHER A

PC
PC

PC PC

PC

PC



PC 1mm 1.

PC 500kg 2.
PC 3.
4.
PC
4
2
2~3
ALC

4-7.1 WMMREHRFE

4-71 AEREREIEREIEER
25-40kg

70



50kg
90kg
15

4-7.2 WWMREHEBA

Glass Installation Robot

M 2M 50-150kg

71

30
70CM-280CM

fail safe
3
1-3

4-7.3 RI{EWMIEBEILEEA

1.
10 kg
9mm
1810mm 910mm 15kg
30-50%

20-50%
47-50%



30

2.

X-Y

KIERIEERR A
(Ceiling Handling Robot )

25

72

4-7.4

CCD

3-4

1.7~2.7M



27m/min

400Kg

4-8.1 wERBEEHEEA

4-8 METEEBHtEIHKEA

1. SR EERERMSEA

73



10

74

90

VCR



4-8.2 FAiIFEEMEREEA

65%
55%

1. HREGREA 4-8.3 EEEREEHIELREA
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(1) W] fEHE AV 45 2 A E

Imm
1mm 104,000
20mm

1mm

(2) EHEE

20-300A

76

60



4-9

(

2500kgf/cm?)

77

2500kgf/cm?

2.0kgf/min

151/min



FRE MIEERBHEEL

5-1 e T & 2 BEILFE

H
— “HIE 2. 1L &g
3. I EF  WIgEE
—  EIESHNEFARAB

5-1.1 e Lt S 2B E1LE
H

1.MEL5tS

78



CAD

79

T EEE

T % &

i



1.MAC Multi-Activity-Chart

2.D0C T ;% ( One Day-One Cycle )

DOC

3.0 I=E 1L ;%5 ( Four Day-Cycle )

PC 4

4 HI-TACK(Horizontally Integrated

80

t act

( = ) CAD/ICAM K 1% 1 R #t

e L 2 & B & R M

Computer Graphic



5-1.2 [E T EEBZ B ELE 0 OBE OB o B
H

data

OA

OA

OA
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1990
1988 bar code
1988
(Z) %% BEMEIE
ID & &% &% & I8 2 #&
ID Identification Card
— - {FHB/ :
ID
OA

82

5-1 ID

5-2
3

1.
2.
3,
1. 5.
2. 6.
3 7.

8.
4. 9.

10.

11.

£51:IDFEHERE

—_ %:\ﬁ*ﬂ&% :

144bit




. YHEGEEHREBEEEM

= IE

2.l TEERREEH

®5-2: IHEEEEEFER

EwHXEME E 3. E® - XHZEIHE
E

Bar Code System

83



5-1.3E L EHEE

HiNle

84

(—) EEXEHAE

B HEZRRBEH
e L & 2

— 2

Expert System,

ES
1.

Knowledge base
2.

Inference mechanism
3.

User interface

4.



o1
[1]
3
N
i
e

T ERRBMERAEN

(=) &EBEBEMIt

T HEEMRM

h BE B G4 Ak N - — viy .
1. MBS B AR TARE R Management Information System

Management
Information System MIS

2. FEFSTEHMFEERM

— BIBEEBERERM
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PC

(=) BFEME

& A 1t e L

A EREM A6
— BEEEZEMNRIE
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5-2 BEMEiE T < REIK
& F

— ~ B e T aY IR

1.
S RC
SRC
2.
FA
—SHRAE
1.
2.
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5-2.1 BEMErE T 23R &

88

RCE & B # £ B ¥

ﬂ: ﬁﬁ I /'?é L

— > HE
BIG CANOPY
33
RC
1995 26
9
12 3
Bk
CANOPY

3 CANOPY



CANOPY

1600 36mx46m 600t 60
4
2 4 = 5-1 : BIG CANOPY
CANOPY
2 3.
2.5
4.
l[ift
CANOPY
hoist crane
Lift 5.
55m 7.5t
l[ift
5 6 B 8 1 g T & & &
129 4 - S D
36
10000
CAD
= 4@
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Pca

RC

T i £ E 1t

EEEMAE &L~ Bt
2 A

Prefabrication
Industrialization

90

— o IREEAERSEINE
R

5-2.2 e T B EN{LFE

ABCS

Automated Building Construction
System
System

Smart
T-UP

MCCS mast
construction system

R-UP

climbing

K-ACE



Kumagai-Automated Construction
Erection System

2 B B 1t 1E T

5-2 ABCS Roof Push Up
T UP
SMART

B 5-2: BEERLEIHNHSE

Robert

91



2. &7t 18

. T HA #8 %8

.EBBZEMKE
- mEER

4. B Eh b i T #E 4% R #R

PC

. E N1t

5. R RIZE A R AR
MEERENE

B 8B EXKERM
EEM — B
ExELEBEXREREIR

FA
SCF  Super

92



Construction Factory

5-3: T-UP TEZ4EEF A
(Plat Form) ( K R#ZE & )

5-4 : Smart System BY hut truss
(BEKER)

m & B B8 EF B R&

local area net work

5-5: R HE R

lLRFREEHEERM

slider

2. BERERFNEERM

93



3. AEE#m EMGEZFI R

4. B N2 R AR

SAEBBEBEAEERM

6.IELEEXERM

B & W & R M

Tower Crane

_\'ﬁ‘l‘j

94

cycle crane

lift

T-UP I /&

il

T-UP TOTALLY MECHANIZED
CONSTRUCTION SYSTEM



5-4
1
2
3
4
& 5-4: BEILRERRE
N - 957

. OEITHEENR
CLIMB UP

& L E e

=
F+

95

Core

T-UP
5-6 : T-UP L%
2,000
1,500Ton
2,000Ton
S RC

2. "REEB  ZTHZEBRALE
ERZEE A B #feE T

3. &BRBzmibiE T



5-7 : Self Building System #J JIE &

4. 48 °F o £ T 32 R B E 17

P SREA
GROUND FORM

T-UP
6
5. i HE A L il T
1
3
CAD CAM
6. EM 2B LB TR S L CIM
1 2
3
T-UP
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5-8 : Self Building System HJ JIE /5



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

1986. 12
1995. 06
1996. 06
1994. 07
1997.06
1994. 06
1995. 06
1994. 06
1995. 06
1993
1997.02
1995. 06
1996. 06
1997
1996. 12
1994 3 9 10 12
1993 1 1997 8
1993.04
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