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1 Fig.1 Signal of frame beam design paramet ers
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Fig.2 Signal of frame column design parameters
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Fig.4 Single story frame
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Fig.3 Design flow diagram
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) , 6 m 3m 3
, , m, 100 mm. 4.0 kN/ m?,
, , 2.5kN/m”>. : ;
’ , 0. 80 kN/m’ ( );
, : HRB335 0235, C30.
(2) ) 25 mm,
; 25 mm, C.= 400
(3) , /m’ C,=27000 /m’(3439.5 /t) C;=30 /
1
Tab.1 Framebeam design parameters and longitudinal reinforcement ratio
X=[h b Ao Ay Ap A, S /% /%
0 [600 250 322 394 394 44 100] 0.22 0. 28
1 [484 226 386 387 387 40 100] 0. 40 0. 40
2 [426 200 387 365 365 38 100] 0. 48 0. 46
3 [400 200 400 367 367 35 100] 0. 57 0.52
[400 200 400 367 367 35 100] 0. 57 0.52
2
Tab. 2 Each material cost and comparison of frame beam
/
/ /
/ / /
0 360.0 45.4 94.7 12.0 76.4 9.6 171.1 21. 6 261.0 33.0 792.1
1 262.5 41.2 104.3 16.4 55.1 8.7 159.4 25.0 215.0 33.8 636.9
2 204.5 37.8 102.1 18.9 4.9 8.3 147.0 27.2 189.4 35.0 540.9
3 192.0 37.0 104.4 20.1 39.1 7.5 143.5 27.6 180.0 34.7 519

192.0 37.0 104. 4 20.1 39.1 7.5 143.5 27.6 180.0 34.7 519
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Tab.5 The rate of change of each material cost before and af-
3 ter optimization
Tab. 3 Frame column design parameters and longitudinal
reinforcement ratio
X=[h. b A, A, S /
[ / % Po ) 360.0 261.0 171.1 192.0 144.0 161.0
0 [400 400 560 84 100] 0.86 Py ) 192.0 180.0 143.5  108.0 1080 149 8
I 1300 300 631 80 100] 1.40 P(%) 46.7 3.0 16.1  43.8 250 7.0
2 [300 300 622 80 100] 1.38
3 [300 300 618 80 100] 1.37 4
[300 300 618 80 100] 1.37
(1)
34 , .
(3) P ,
P= [(Po- P3)/Po] x 100%, (2) )
Po ; Ps 3 )
P 5 0.57%.
(3) 5 ,
) 2
T )
; , hh [)[) b{‘, s
, , Py Asl ASZ AsO As,
3 ,
4
Tab.4 Each material cost and comparison of frame column
/
/ /
/ / /
0 192.0 38.6 90.7 18.2 70.3 14.1 161.0 32. 4 144.0 29.0 497.0
1 108.0 29.4 102.2 27.8 49.7 13.5 151.9 41.3 108.0 29.4 367.9
2 108.0 29.5 100.7 27.5 49.7 13.5 150.4 41.0 108.0 29.5 366.4
3 108.0 29.5 100. 1 27.4 49.7 13.6 149.8 41.0 108.0 29.5 365.8
108.0 29.5 100. 1 27.4 49.7 13.6 149.8 41.0 108.0 29.5 365.8
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Cost Analysis of the Reinforced Concrete Frame Structure Design with
All Parameters Full Constraints Optimization

WANG Jing-wen, YANG Jiarrlin, YE Werbin

(School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China)

Abstract: Parameters of present optimization design were usually simplified to one dimensional or multidimensional, sometimes
constraint conditions were inadequate, though it was all parameters optimization design. Against these deficiencies, a mathematical
model of all parameters full constraints optimization of reinforced concrete frame structure design was established in this paper. Then
fmincon function in MATLAB was used for optimization calculation, it can be connected with various structure design software to
carry on parameter optimization, such as the calculating example in this paper was connected with the force compute function con-
tained in the software PKPM which developed by China Architecture Design and Research Group. Finally, we compared and analy zed
the influence to the cost among each parameter in our calculating example, got qualit ative and quantitative condusion. The cost of the
building had a great reduce after the optimization. Compared with the current optimization of reinforced concrete frame structure de

sign, this paper had more practical and more efficient optimization algorit hm.
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