ZRLAP O
144 H3YE - 19944 54

op. 439~452 l " s 19

&Y HEE Uc #F2 E32E ol P9 =3}

Optimization of Reinforced Concrete Frames
Subjected to Dynamic Loads
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Abstract

A method to optimize the cost of R/C frames and an algorithm of the optimal limit state design
for R/C frames subjected to dynamic loads are presented. The modal superposition method was
used to find the dynamic responses of the frames. Each member of R/C frame is made up of
more than two elements and the stiffness matrix and consistent mass matrix of three d.of in
the node of each element was used to include axial, shear and flexural effects. The objective function
to be minimized formulated the cost of materials, steel and concrete, and optimised to satisfy the
behaviors of R/C frame and each constraint imposed by the limit state requirements. Both objective
function and each constraint are derived in terms of design variables which include the effective
depth, beam width, compression and tension steel area, and column shear steel area. A few applica-
tions are presented which demonstrate the feasibility, the validity and efficiency of the algorithm
for automated optimum design of R/C frames where dynamic behavior is to be considered.
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(Apz11 5 - - - 9.69
(As)z212 5 - — - 1.02
(do 30 17.17 17.00 13.01 19.29
(dor2 30 50.43 50.00 40.01 55.73
(dohs 30 - - 40.01 —
(doz 30 - - - 37.60
(doe2 30 - - - 37.60
(A1t 10 3.26 3.26 1.02 2.29
Az 10 3.53 320 1.02 3.04
(Achaa 10 4.74 424 6.72 9.23
(Ahzz 10 17.0 14.16 9.50 18.45
(A 10 - - 3.71 -
(Ah sz 10 - - 11.88 -
(A1 10 — - - 4.29
(Adz12 10 - — - 7.30
(A2 10 — - - 311
(Adsze 10 - - - 313
(A 1 0.0 0.0 0.0 0.0
(A2 1 0.0 0.0 0.0 0.0
(A)i2: 1 147 133 1.37 3.06
A2z 1 2.65 1.89 1.62 2.74
(Aras 1 - - 1.29 -
(Asz 1 - - 2.85 -
(Az11 1 - - - 0.88
(A))212 1 — - — 0.67
A2z 1 - - = 027
A2z 1 - - - 0.73
COST (&) 2714 43640 56650 71965 87281
HA X 34270 44966 40750 67324
T 5 103 63 103 123
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