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Two-stage Steel Bar Cutting Optimization Technology
Based on Threshold Dynamic Adjustment

DUAN Wei, HUANG Xin, XIONG Yang, SHI Feng, WANG Dong
( Wuhan Construction Group Co., Lid. ,Wuhan, Hubei 430000, China)

Abstract; One-dimensional cutting problem is an important field of operations research, which is widely
used in manufacturing industry. How to reduce cost, increase efficiency and improve material utilization
is the key of cost control. Aiming at the problems of low utilization rate of raw materials and low working
efficiency in one-dimensional steel bar cutting, a two-stage steel bar cutting optimization technology based
on dynamic adjustment of threshold value according to the actual engineering demand for steel bars is
proposed. The threshold was determined by pre-processing and analysis of the demand data of steels bar
which are needed, and then an optimization model with the minimum remaining material as the objective
function was established for different types of demand steel bars. The improved particle swarm

optimization algorithm is used to solve the problem, in which the threshold can be dynamically adjusted to

minimize the residual material. Engineering examples show that the model effectively improves the

utilization rate of raw materials and the optimization algorithm has good stability.
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Table 1 Requirement of demand rebar
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Table 2 Parameters of one-dimensional cutting model
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Table 3 Comparison among different algorithms

calculation results

BRI PR s AR %
AR5 (P B+ R T ) 195 1.30
— B Bk PR 110 2.59
— B B+ WU 125 2.02
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