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Optimum Design of Reinforced Concrete Biaxial Rectangular

Column using Simulated Annealing Algorithm

Assanai Tapown', Jakrapan Wongpa®', Alongkorn Lamom’, and Raungrut Cheerarot’

Mahasarakham University, Khamriang, Kantarawichai, Mahasarakham 44150

Abstract

This research presents an optimal design of the reinforced concrete rectangular column under axial
force and biaxial bending using simulated annealing algorithm to find the optimum parameter of simulated
annealing algorithm and the saving cross section. The minimum total cost including the price of concrete,
steel, formwork and labor are defined as the objective function in this study. Microsoft visual basic 6 was
used to develop a program and to design the reinforced concrete columns according to the strength design
method of Engineering Institute of Thailand (E.I.T.1008-38) code. Four samples are provided by varying
the covering, axial force and biaxial moment. From the results, it was found that the simulated annealing
algorithm was suitable algorithm to design the reinforced concrete biaxial bending column. The total cost
was set as the initial temperature for the first state to search the optimum solution at the first period. The

step of decreasing temperature of 2% had the effective number of iterations and obtained the stable solution.

Keywords : Simulated annealing algorithm / Structure optimization / Biaxial bending column design
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91AN9N 1A 91ANIN 1A
F12)1] E12)1] p12)1] F12)1]
1 1,940 2114 1,923 1,967 1,934 6.027 1,950 9,676
2 1,959 2114 1,886 1,959 1,970 5,959 1,941 9,560
3 1,956 2,116 1,915 1,959 1,930 5,959 1,958 9,560
4 1,948 2,126 1,954 1,959 1,952 5.959 1,967 9,560
5 1,947 2,114 1,908 1,959 1,955 5.959 1,954 9,560
6 1,926 2,114 1,863 1,967 1,926 5.959 1,963 9,560
7 1,925 2,114 1.950 1.959 1,925 5.959 1,948 9,560
8 1,958 2114 1,953 1,959 1,960 5.959 1,961 9,560
9 1,949 2,114 1,944 1,967 1,935 5,959 1,950 9,561
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A5N 6 HANTBBNUULNANFAZEY SA

ABEINaDNILY 1 2 3 4

£ (nn./B3.%) 320 320 320 320

f, (nn./13.%) 4,000 4,000 4,000 4,000

b (25%.) 40 35 80 100

h (23.) 50 50 95 135
RN SNV 1 6 — DB16 6 — DB16 6 — DB25 4 — DB32
wanESNsuei 2 4 - DB16 6 — DB12 10 — DB25 14 — DB32
wanUasn RB6@0.25 | RB6@0.25 |DB12@0.40 |DB12@0.50
A_ (B3 20.11 18.85 78.54 144.76
P, (%) 1.01 1.08 1.03 1.07
FUIUTOY 1,925 1915 1,925 1,941
a1 (Aunii) 19 19 19 20
FIAANENS1Y (UN/4.) 2,114 1,959 5,959 9,560
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