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Automation Technology for Raising the Competitiveness of Construction Industry

Sung-Keun Kim
Dept. of Civil Engineering. Cheju National University. Jeju-Do 690-756. Korea

The Korea construction industry faces several challenges to increase its importance to the economic health of

the Korea's economy and competitiveness in the world construction market. These challenges include safety.

productivity. quality. technology. and foreign competition issues. Construction automation is considered as one of

key solutions to these challenges. In these paper. the various materials on construction automation and robotics

are teviewed. the automation research patterns of foreign countries and Korea are compared. and the developed

construction equipment and systems are analyzed in terms of time and cost. Some core technologies. such as

sensing. distributed artificial intelligence, communication. GPS and path-planning technology. are discussed. which

make it possible to move toward overall automation of fieldworks and toward commercialization of robotic

construction equipment. Finally. the roles of the participants in a construction automation research are defined.

Key words : construction automation. construction robot. core technology. technical innovation
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Table 1. Example of robots and systems for con-
struction operations

Type Task Equipment or System
John Deere 690C. REX. Haz-Trak, Super
Earthwork | hydrofraise excavation, Automatic boulder
breaking machine
Tunneling 1'I\(/]Iibcortotunneling machine. Tunnel wall lining
Rebar Rebar robot. Rebar preassembly robot.
Rebar fabricating robot, Rebar placing robot
Automatic slipform machine, Concrete placing
robot for slurry wall, Shotcrete robot, HMC
handing robot, Automatic laser beam-guided
Concrete |floor robot. Slab-finishing robot. Mobile
concrete distributor, CONDIS, ACSUS,
CALM. Mobile screeding robot. Kote-King,
Surf-Robo, Flat-kun. Water removing robot
. Block
st‘“g]e laying/ |Blockbots, Wallbots
YP€ | Finishing
Auto-claw, Auto-clamp, Mighty shackle ace.
Structural [TAP., Welding robot (Fujita, Obayashi,
member |Shimizu. Taisei. Takenaka), Automatic
carbon fiber wrapper. SSR
Painting/ |Paint-spraying robot. KFR-2. SB multi
Spraying |coater, OSR-1. TPR-02
Kabedohda, Bridge inspection robot. GEO
Inspection {robot. Tile inspection robot (Kajima, Kumagai,
Takenaka). TG-2. Pile inspection robot
Fireproof spray robot. Crack sealer, Pile
cutting machine. WaterJet. Pipero. ODEX
Others |IiI. Mighty hand. Sky hand. Lady bug CFRL
Sirus robot. Debris remover, Automated stone
cutting. Concrete pipe laying manipulator
Laser-aided grading system. Autonomous
earthwork system. Automatic sheet piling
Earthwork system. Tele-earthwork system.
Semiautonomous dump truck system.
Computer-aided earthmoving system.
Intelligent earthwork system
System Tunneling |Shield machine control system
YPe I Concrete | Automatic concrete distribution system
Building Push-Up. SMART. ABCS, T-Up. MCCS.
AKWTSUKI21. AMURAD. Big Canopy
Automated landfill system. GPS-based
Others |guiding system. Computer integrated road
construction system. AutoPave
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Fig. 1. AutoPave System (Krishnamurthy. 1996).
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Fig 2 SMART System (Cousineau and Miura, 1998).
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Table 2. Improvement of construction automation

Equipment & System Improvement
Auto climbing system Manpower: 1.65% 1
. Productivity: 74% 1
Automated stone cutting Duration: 42% |
Steel bridge deck welding Temporary works: 56% |
Large-scale manipulator Time: 33% |
Interior finishing robot Cost: 20-50% |
Teleoperated concrete pipe | by crivity: 659 1
laying manipulator
Concrete pile cutting machine | Cost: 196% |
SMART Time: 50% |
ABCS Time: 30% |
Manpower: 30% |
MCCS Time(per floor): 20% |
. Manpower: 60% |
Big Canopy Material |
Manpower: 50% |
AMURAD Cost: 30% |
Waste: 0% |
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