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Abstract 
 

In this paper, design and operation of automated warehouse for long and heavy load steel bars of a 

steel production company, will be presented. A steel production company produces steel bars and has 

a large assortment of the end products with several dimensions and material properties. The steel bars 

are stored on the floor in a stacking frame (Figure 1). For the order picking of steel bars, an overhead 

(bridge) crane is used mainly for reshuffling all the necessary steel bars to get access to the required 

product [1-3]. While the production schedule allows for anticipating the storage occupancy, a 

stochastic transport arrival prevents optimal product stacking for efficient order-picking operation. 

Accordingly, any order-picking sequence may result in reshuffling of the stacked material which 

increases labour cost, order-picking times, and complicates material traceability. In order to decrease 

the labour costs, order-picking times and to improve material traceability steel bars can be stored in a 

fully automated honeycomb system with the use of automatic storage and retrieval machine (Figure 

2). While majority of literature considers unit- or mini-load automated storage and retrieval systems 

[4-21] this paper considers long and heavy load steel bars due to different warehouse capacity and 

real operating characteristics of the storage and retrieval machine. For the design and operation of 

automated warehouse following methods have been used: observation, measurements, non-structured 

interviews (to obtain data from practice), modelling, optimization, statistical analysis, etc. Tools such 

as AutoCAD, MathLab, MS Excel, OptiMax and other open source tools have been used for the 

design and for the performance analysis. 
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Fig. 1. Stacking frame for sets of steel bars. Fig. 2. KASTO automated honeycomb system. 
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