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(19965 : HABEFSHE)

Stage Work Construction Robots Number
i Reinforced bar processing, Reinforced bar
Reinforced assembly, Concrete distribution, Concrete 30
Concrete leveling, Concrete finishing
Structure : ;
Frame remote releasing, Erection accuracy
measuring and adjustment, Heavy parts
Steel Frame handling,gCqumn welding, Girder welding, 25
Fire-proof spraying
Exteri Exterior wall spraying, Multi-purpose wall
XLerior - work, Lifting equipment for PC panel,
Finishing Exterior Wall Lifting and assembling of curtain wall panel, 23
Assembly of glass panel
] Wall Light weight panel handling, Wall spraying I
Interior Floor Grinding and cleaning of floor surface 2
Finishing Ceiling Ceiling wall panel placing 5
Equipment Ceiling lighting fixtures and piping 3
- Wall tile exfoliation, Clean room inspection,
] Inspectlon Ducts deterioration inspection 17
Maintenance Cleaning Glass cleaning 6
Renewal Earthqugk_e-p_roof reinforcement, Wall 5
surface finishing removal
Dismantlement Concrete Water-jet concrete cutting 3
Common Transportation | Finishing material transportation 14




~D BRI

Y

»

EEmITAOr




HARTHAESN-EIBEMERBEIT AT A

(20004E)
Structure Type of Plant System Company
SRC Fixed Plant AMURAD Kajima
. BIG CANOPY Obayashi
RC Lift-up Outer Mast NEW SMART Snimizu
Type Plant —
Mast on Column SHUTTRISE Kajima
Inner Mast SMART Shimizu
ROOF PUSH-UP Takenaka
- ABCS Obayashi
Lift-up -
SISIRE Type Plant | Mast on Column VLR Lels
MCCS Maeda
AKATSUKI-21 Fujita
FACES Goyo
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Akatsuki 21 system Shuttrise system Big Canopy system MCCS system
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Million $
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1,300{&kF L

" IMF Financial Crisis

. (1997~2001)
2nd Oil Shock

(1979~1981)

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Year

(“http://ecos.bok.or.kr/”, The Bank of Korea, 2010)
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2000 2010 2020 After 2025

Rate of renewal
market in
construction
market

8~10% 15~20% 25~30% over 30%

Rate of renewal
market in housing 12~15% 20~25% 30~35% over 35%
market

Source : “Prospect of Policy and Market in Apartment House
Remodeling”, Samsung Economic Research Institute, 2007
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Source: Birth Statistics in 2009 (Statistical Korea) ( 1960 ~ 1992 % 180 )
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1,300 1E KL (200855) Sales (18.8 %)
1539 15659 1s54 1862 1984 g5y 1933 Production (2%
;.---‘.---‘--‘-.-OC‘-~.‘-‘¢
141, 8’,' Simple Work (7.6 %)
1385 & _
i o*° - : 133.4 140,56 195 1 Insurance Sales (6.3%)
4 y”’ 132 1306 O 12957
121.9 122.1 119,2 ”?;] Tele-Marketer ( 5.5%)
1205 A (2008%) Service (52%)
Construction .
e _ Skilled labar
o l(l]l'\:ﬁﬁtonr?elgéW) (10 Thousand Person) 7 Construction Worker ~ ( 47%)
Marketer (. 3.4%)
2000 2000 2000 2000 2004 2008 2000 2000 2000 2008 Contract.Dispatched (2%
Year

Exchange rate : 1 USD = 1,200 KRW . .
Ranking of Evasion Jobs

Investment of the Construction Industry
and Sensitization of Skilled Labors in Korea

Quoted from a presentation by Dr. Cho, Moon Young, President of IAARC
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0.9

42.6

1983 1986 1989 1992 1997 2000 2001 2002 2003 2004 2005 2006 2007

==Fercentage of Skilled Labors =—=Percentage of Employvees
over age 40 (Construction Field) over age 40 (Total)

Source : “A Study on New Urban Development Impact on Demand of Building
Materials and Construction Labor ”, Ministry of Land, 2005
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2010 2011

2012 z0013 2014 2013
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Concrete Forms Carpenter
oteel Bar-bender
ocaffolder

Concrete Labor

Welder

Carpenter

Plasterer

Waterproofer

Source : “A Study on New Urban Development Impact on Demand of Building

Materials and Construction Labor ”, Ministry of Land, 2005
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Source: Labor-Accident Fluctuation in Korea(2005~2009)



%8 K F D fth EE SR LL B

nBEE 34%
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REDf 40%

FEXKEFEHOMERLLE

nREE 31%
mAEEE 34%
waEd - MEE 7%
mEDtE 28%

EXKE GETER) OERLE

Source: KOSHA (Korea Occupational Safety & Health Agency)
Industrial Accidents Current State Report 2009




Total Investment (million $)

BRFOESMAERFEREDIEXR

4 &R JL (20084F)
140,000 450
/ e - i ‘.\; - 400

120,000 -
// - 350

100,000
/ - 300
80,000 / - 250
60,000 - 200
/ - 150

40,000
//‘/ r 100

20,000

- 50

R&D Investment (million $)

T T T T T T O
2002 2003 2004 vads 2006 2007 2008

Source: “Ré&D Investment on construction”, MLTM, 2008
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. . Intelligent Robot
. . Construction Automation
Intelligent Excavation . . System
System of High-rise . . _—
System o 1 for High-rise Building
Building .
Maintenance
Main KICT and 2 others Korea Univ. and 3 others |  KICT and 9 others
Researcher
. 2006.12. - 2011.11. (59 | 2006.12. - 2011.10. (58 |2010.07. - 2015.05. (58
Duration months) months) months)
d 13 billion KRW (10 million | 22 billion KRW (18 million 9.5 billion KRW (7.9
Budget USD) USD) million USD)

Excchange rate : 1 USD = 1,200 KRW

Quoted from a presentation by Dr. Cho, Moon Young, President of IAARC
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arly 20005 Middle 2000s Pate 20005 N uture

= BREAAZCERFE « ERERBENE  [TEDRES, MEIE = IT & RTORS.

DRFRFRFE €D, BE

Intelligent Excavation System
(2006~2011)

Intelligent robot systems for maintenance &
management of curtain wall
(2010-2015)

Automated PHC Pile Equipments
(2002~2005)

Automated Crack Sealer
(2001~2003)

Automatic Construction System

(2006-2011)
v " w e

Road Stripe Removing Equipment Using Water Jet
(2004~2005)

Wearable Robot for Construction Labor
(Planned)

Embedding Hume Concrete Pipe Device
(2000~2004)

Advanced robot systems for automated bridge
inspection and maintenance (2005-2009)

Quoted from a presentation by Dr. Cho, Moon Young, President of IAARC
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ASCI (Automation System
for Curtain-wall Installation)

(FEKF)

v COVRTLIE, BEBKRZEIZEK>THRMARE
=f.. ASCI(Automation System for Curtain-
wall Installation) &#9 3.

v COVRATLIZESMFTITIZIL., BBOERME
A ETHEEN R T,
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Human-Robot Cooperation (HRC) HRC Systemd#&hk
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RCA (Robotic Crane-based Automatic)
LY AT LDERK

(D) RIS AT LA

Monitoring & Control Room
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Recognition

Object Revit ID:
218741

Recog. Start Time:

Recog. End Time:

| Get Nex']%ectm

Recog, End

CAP NUM SCRL
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Guide by taper type plate
i ond
colurmn Girder (2" step)
Positioning by
V type wedge
Hole for Wedge/ N\
Wire foy'guide Girder (15t step)
V type wedge on flange
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bolt unit
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4 bolts are supplied by the bolt unit. Insertion of washer and nut
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Laser
Rangefinder

LED
Z axis ErAn ] e
«—> 0
P
0 0
Video 0 0
Camera
| J 0
‘¢/1;:xk : : 0
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Boltin
To;lg Steel Frame Bolt
Y axis oss

/_,

Cartesian Coordinate Robot

Bolding automation by the technology
of image processing

View of bolt holes View of bolt and nut
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External #’
CCtv

Internal .
CCTV

Control PC

— ——

TOWER CRANE

. -
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Control PC

Control Room

Coaxial
Cable

DVR

HUB

]

ey

ontroller

1
LCD
mml Sensing Data S RTPM —
ccTv

& Process S

- RFID

Operation PC Devices

LAN

D 0

System Integration Process Management
Server Server
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Guide Rail

Guide Roller

Upper Clamping Unit

Side Roller

Hydraulic

Cvilinder
\lyllllucl

Side Roller

Lower Clamping Unit

Guide Roller

Clamping Pin

Base Clamp
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Fig 4. Built-in Guide Maintenance Robot System
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Gondola for Maintenance of Burj Dubai Building
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Window

washing using

Cleaning Tool
Mechanism
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Docking Station
For Horizontal
Moving Robot
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Horizontal Moving Robot
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Vertical Climbing Robot
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Proto-type System for Climbing Mechanism
experiment
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