RS T 283 S Vol 63A (2017 4E 3 H)

MRt EEEAWES

HHEBEYORMESY v /\—Dix

nXl:l /f

Optimal viscous damper design method for multi-degree-of-freedom structures by use of nonlinear

programming algorithm
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A design method for achieving optimal viscous damper arrangement in multi-degree-
of-freedom structure is presented in this paper. The optimal damper arrangement is
realized by minimizing the object function which is the sum of the additional damper
coefficients under constraints to be provided by allowable response displacement of
each story. Giving the maximum response displacement of each story as the function
of the additional viscous damper coefficients evaluated by use of the SRSS method
enables to apply the nonlinear programming algorithm for solving the minimizing
problem. The optimal damper arrangements for two sample structure models under
the action of horizontal ground acceleration are implemented by the proposed design
method and their reasonability is thoroughly discussed.
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£-5 HEL U ETVICE S 5 Off
@10 FET IV

IE] 11X 2 IR 3K 4 IR
1 0.0283 0.0806 0.1206 0.1429
2 0.0271 0.0518 0.0262 0.0000
3 0.0247 0.0160 0.0121 0.1429
4 0.0214 0.0000 0.1044 0.1429
5 0.0174 0.0160 0.1323  0.0000
6 00132 0.0518 0.0442 0.1429
7 0.0090 0.0806 0.0031 0.1429
8 0.0054 0.0806 0.0851 0.0000
9 00025 0.0518 0.1384 0.1429
10 0.0006 0.0160 0.0644 0.1429
(b)20 EET IV
=] 1K 2K 3R 41K
1 00052 0.0172 0.0194 0.0394
2 0.0052 0.0160 0.0158 0.0256
3 0.0051 0.0139 0.0099 0.0081
4 0.0049 0.0110 0.0040 0.0000
5 0.0047 0.0078 0.0005 0.0072
6 0.0045 0.0048 0.0005 0.0244
7 0.0042 0.0022 0.0042 0.0389
8 0.0039 0.0006 0.0101 0.0399
9 0.0036 0.0000 0.0160 0.0268
10 0.0032 0.0006 0.0195 0.0091
11 0.0082 0.0065 0.0547 0.0002
12 0.0071 0.0131 0.0349 0.0187
13 0.0059 0.0197 0.0106 0.0552
14 0.0048 0.0246 0.0000 0.0585
15 0.0037 0.0264 0.0111 0.0240
16 0.0026 0.0247 0.0356 0.0001
17 0.0017 0.0199 0.0550 0.0204
18 0.0010 0.0132 0.0549 0.0564
19 0.0005 0.0066 0.0352 0.0575
20 0.0001 0.0018 0.0108 0.0222
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Ca(pa» pa) =Ca 1.2)
Ca(pa, qa) = —Cq (1.3)



Cu(qa> Pa) = —Ca (L4)
Ca(CIa, qa) =Cq (15)
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LHEBDBILNTES. EL, ¢ =0T 5.
ZZIZ, C9 = 20O MD ¢, = 2hawam, EARANT

5y,
M ( (s) ¢(6)) Wamy,
(s) — .
h _Z; 0 ha (1.13)
b, RGO EEFS. ZIZT, oWIEsIRE—FKD
EAMIREE, MO I sIROE—RNEETHS.

—-122-

SE
1) Zhang, R.H. and Soong,T.T.: Seismic design of vis-
coelastic dampers for structural applications, Journal
of Structural Engineering, Vol.118(5), pp.1375-1392,
1992.
2) Tsuji,
dampers for stiffness design of shear building, The
Structural Design of Tall Building, Vol.5, pp.217-234,
1996.
3) Wu, B. and Ou, J.P.: Optimal placement of energy

M. and Nakamura, T.: Optimum viscous

dissipation devices for three-dimensional structures,
Engineering Structures, Vol.19(2), pp.113-125, 1997.
4) Takewaki, I.:
mum transfer functions, Earthquake Engineering and
Structural Dynamics, Vol.26, pp.1113-1124, 1997.
5) Lang, Z. Q., Guo, P. F., Takewaki, I.:
quency response function based design of additional

Optimal damper placement for mini-

Output fre-

nonlinear viscous dampers for vibration control of
multi-degree-of-freedom systems, Journal of Sound
and Vibration, Vol.332(19), pp.4461-4481, 2013.

6) Farhat, F., Nakamura, S and Takahashi, K.: Appli-
cation of genetic algorithm to optimization of buck-
ling restrained braces for seismic upgrading of ex-
isting structures, Computers and Structures, Vol.87,
pp.110-119, 2009.

7) Sonmez, M., Aydin, E. and Karabork, T.: Using an
artificial bee colony algorithm for the optimal place-
ment of viscous dampers in planar building frames,
Structural Multidisciplinary Optimizaiton, Vol.48,
pp-395-409, 2013.

8) SRHIHI: B G i, ARdbtifik, 1981.

9) HAGER 2 EHERTGE - [ (V=G
), 2002.

10) KABRT: Bol{bD#E, 7R, 2011.

1) HAERK 2 EEEOmEREICE T 58
IR AT I 2 I R (H24 AR RIS
https://www.road.or.jp/dl/tech.html.

(2016 4£ 9 H 26 H &Zf)
(2017 42 H 1 H 38



