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Response Control Design of High-rise Buildings against Long-Period Earthquake Ground Motion
Part2. Response Control Design of High-rise Buildings by Tuned Dynamic Mass System

*Chunhuan Kou®, Takeshi Furuhashi?,Shinji Ishimaru®,
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Shun Kasahara®
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In this paper, the structure of narrow side of the Osaka Sakishima government building is modeled to a 50-story frame model.
Using the simple design method for Tuned Dynamic Mass System to exam that the response control effect over the created

long-period simulated earthquake motion.
21 Uiz

Z D 1 T, HACHTT AR IR IS K 2 &8 B
BENO T R OB O EIZ O TR L TE 2. R
Tl SEERICKRBRIFREN T BN S - BJEHE
B2 AW TRESIBHEUEB 2 Ek3 5. £/, KBk
RN T DELN A1 IREAJEH - 6.5 225 &
LTS5 87 L—ALFTLZMER L, DMIEFHY AT A
DG FGEHEZ AWT, HIERF 1TV, AR TERK
L 7c R A WIS RS i 2 HER R 2 975
2.2 EJEMIES) OIER

BEAEOBFZEM X 0 AOE 2 HIASBHC I — &SR
NV HROMIEERNL, NS-EW FiF E, JEEARY
MVOREKEIZBITOHEH THL LB H6ND. K
T, HEBOREIZOWT, NS-EW FHEiZHsiT 5
FENLISE AT NIVHERK & 72 5 710 O HEB) OALFE
R OELENTAR A VT, Figure2-1 (2o L 7= H A TS
BEARY MVERRET D X DI, KA HES) 4
YERS%. Figure2-2, 2-3 2% 0 1 Trs L7=Beilik 2 M
UNTHERR U 7o R A R B 2 7= 7

o DR R B MR ) — S —LV2
—— AR IR AE AT LSy — R R B ER
150 1 \ / \
/ 0.8
2100 = HVAREA
Sl N\
% % f 204 / \
02 \
0 0 s
0 2 4 6 8 10 0 200 400 600
JEHIT[S] IR§fH [sec]

Figure2-1 Velocity Response Spectrum and Envelope Function

—~ 600
2 400
E 200 4
= 0 +
b=
-200 |
Zla00 ©348.6(gal)
-600
0 100 200 300 400 500 600
5] (sec)
1000 g= 1000 g==
2R T —svs | =R
N ] —psvs
— > S S \ —_
2 % % 55 = Z
5 100 = 5 100 e
z z B
8 R~ 8 R
g SIS o S
> i
] N . P58
S 10 S 3 10 A :
& > -4
o SN
NSz
AN R Z N 2
1 X ad 4 WEE] 1 ') Ll
0.1 1 10 01 1 10
Period(s) Period(s)

Figure2-2 Simulated Earthquake Motion(Sakishima-phase)
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Figure2-3 Simulated Earthquake Motion(Random-phase)
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Table 2-1 Eigenvalue of 50 story frame model

F—F ] T() h IS
1 6.50 0.01 1.00
2 1.99 0.03 1.00
3 1.07 0.06 1.00
1 0.74 0.09 1.00
5 0.56 0.12 1.00
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Figure2-4 50 story frame model
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Table 2-2 Arrangement position and object mode of Tuned
Dynamic Mass System
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Table 2-3 Parameter of Tuned Dynamic Mass System

7)1 T =712

0-10/8 4850 4850

D-M.[ton] 15 ] - 370
. 0-10/&[H 2900 2900
CdIkN-s/m] =5 - 780
To1(To3) 730 |7.30(1.89)

A E#[sec]| Toa(Tos) 5.07 [5.07(1.35)
Toos(Twop) | 6.07  |6.07(1.60)

T (2-2) 6.08 |6.08(1.60)
R hy(hs) 0.13 [0.13(0.13)
HREREER— o 014 [0.14(0.13)
e R R E Hh (2-3)=X] 013 [0.13(0.13)

Table 2-4 Eigenvalue of modell and model2

(@Et7T V1 (b)E7T /v 2
E=F ] 1) h " E—F] 1() h "
1 6.86 0.14 0.73 1 6.89 0.15 0.71
2 5.43 0.16 0.22 2 5.42 0.16 0.25
3 1.70 0.05 0.97 3 1.80 0.16 0.69
4 0.93 0.08 0.99 4 1.42 0.18 0.22
5 0.64 0.11 0.99 5 0.88 0.09 0.95
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Figure2-5 Result of response analysis
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