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Table 1 Under various combinations of the optimization results

Bkt W R FRT b/mm h/mm  Ag/mm® SR/ %  EFRER (J0/m)
C20 HRB335 4 3.84e -6 325.6 651.2 1367.7 0.69 127.77
C20 HRB400 5 5.12e -5 331.0 661.9 1231.1 0.61 126.29
C25 HRB335 5 5.12¢ -4 324.7 649.4 1377.2 0.70 130.75
C25 HRB400 5 2.867e -5 326.8 653.6 1248.3 0.63 127. 84
C30 HRB335 4 1.792¢ -4 310.9 621.8 1559.1 0.87 132. 08
C30 HRB400 4 1.2¢ -4 351.4 702.9 1128.6 0.49 141.65
C35 HRB335 4 2.28e -4 331.9 663.8 1362.3 0. 66 140. 82
C35 HRB400 4 2.7e -4 309.0 617.9 1212.3 0.68 123.02
C40 HRB335 4 2.84e -4 335.6 671.2 1397.2 0. 66 147.48
C40 HRB400 5 6.14e -5 341.0 682.0 1193.0 0.55 144. 44
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Optimization design of reinforced concrete beam based on Matrix
Laboratory

ZENG Bin-jun ,LI Wen-xing
( College of Civil Engineering and Architecture, Guilin University of Technology, Guilin 541004, China)

Abstract: We used the penalty function to optimize the design of reinforced concrete based on the bearing
capacity of reinforced concrete structures and construction cost requirements, and optimized the design of
reinforced concrete beam section and the amount of reinforcement. The method of optimization design was
proposed by using the method of Matrix Laboratory optimization toolbox. We analyzed a variety of combinations
of C20 to C40 concrete and HRB335, HRB400 reinforcing steel bar. The results show that the choice of C35
concrete and HRB400 reinforcing steel bar can meet the bearing capacity requirement and standard
requirement, which is the most economic plan.

Key words: Matrix Laboratory; algorithm; penalty function; optimization design
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