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ABSTRACT 

The paper describes the functional des@ of a robot system for the assembling of the 
reinforcement cages for beams and columns. The robot system was developed using a graphic 
simulation program. The robot cell consists of a frame structure, a supporting mechanism, two 
robots for moving and assembling of rebars and stirrups, a robot for bending of stinups, a robot 
for connecting of rebars and stirrups, and a storage table for delivery of rebars and laying down 
of manufactured reinforcement cages. 
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1. INTRODUCTION 
Although the computers and information technology have been widely used in design of 
buildings and civil engineering structures (Fenves, 1995), and for planning of the 
construction works (Paulson, 1995) as well, the most essential production phase - the 
construction - has been mostly carried out by classical methods using man-controlled 
machines or human workers. Automated machines or even robots have been very rarely 
used in the construction industxy. One of the reasons for this state was that the 
characteristics of the construction works environment bofh encouraged and discouraged the 
use of robotics (Haas, 1995). The strongest stimulation for the development and the use of 
construction robots has been, beside the use of robots in other industries, the lack of 
qualified and skilled workers for a particular kind of work in the inconvenient 
circumstances on construction sites. On the other hand, the steadily changing 
circumstances on construction sites require more sophisticated robots in comparison to 
other industries. 

Assembling of the reinforcement is a typical construction process, for which design and 
planning processes are highly computerised, and in some cases even the production of 
reinforcing elements (bars and meshes) is carried out by automated machines (Navon, 
Rubinowitz and Coffler, 1995). But the assembling of the reinforcement cages or placement 
of the reinforcing elements o n h  the formwork is, with few exceptions (Wilde, 1991), 
always done manually (DolinSek and Duhovnik, 1995). As the part of the value and 
duration of work for the assembling of the reinforcement is essential, regarding the whole 
value and duration of work needed to build a reinforced concrete structure, each 
improvement of this process could be useful. 

In this paper the functional design of a robot system for the assembling of the 
reinforcement cages for beams and columns is described. The robot system was developed 
using a graphic simulation program Workspace3 (Robot Simulation Ltd 1994). The aim of 
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