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Abstract : A pier is a structure that supports the bridge girder as the lower structure of the bridge.
Concrete piers are generally constructed by connecting rebars, installing formwork and then pouring
concrete. Pier construction is performed by repeating rebar connection work, formwork installation work,
concrete pouring work, formwork dismantling work and formwork installation work. Such pier construction
requires work at height and falls frequently occur during the operation of the above procedures. An
automation system is being developed to reduce the risk of accidents, shorten the construction period and
improve the quality of the pier construction work; automation is being attempted to some of the pier
construction tasks. Most of the pier construction work, however, is still performed by workers and these
tasks are not easy to automate. This paper proposes a mobile manipulation system that can support rebar
structure connection work, concrete pouring and concrete vibrating work in pier construction work. We
developed a prototype of the proposed system and verified its applicability through driving experiments.
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Table 1 Manipulators selected for pier construction

Manufacturer Hyundai Robotics
Model YS080
DOF 6 axis
Payload 80 kg

Body weght 645 kg

(c) Vibration concrete

Fig. 3 Pier construction work simulation of mobile

manipulation system
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(c) Side view of the mobile platform
Fig. 4 3D model for the

system for pier construction
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the spring-damper mechanism
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Fig. 6 Block diagram of the position control for the

mobile manipulation system
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Fig. 7 Prototype of the mobile manipulation

system for pier construction

Fig. 8 Experiment with mobile platform control

algorithm application
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