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Sector lead viscoelastic damper
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Fig. 2 Viscoelastic rotary dampers
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Tab. 1 Natural frequency of the system and maximum displacement at point D in different damper stiffness under Tianjin wave
Ky 0 10 100 1 000 10 000 1 000 000
f 0. 855 99 0. 856 02 0. 856 25 0. 858 63 0. 882 03 1.088 3
Do 0.174 814 1 0.174 784 6 0.174 518 2 0.171 773 4 0.206 751 0. 183 219
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Fig. 5 Relationship between D, and the stiffness

max

of damper under Tianjin wave

BRI AR , = E L, KR

PR R 5 BELJE i ML BE A 3 DR G 5 A I B
B, BHJE 78 i % b s, (HE 3 K BH e &
WL I T A 25 1A 22 1 b 38 52 I, ol A S Joi 1 P ik /)
JMY4 Ky =10° i, HBE2ROW IR, AR KA
PERRMERT D, MR R A HRARAE 0. 856 ~ 1. 089 Hz
ZIa], HER 3 ) RBUE R, KRR
MR RN AT E, by & AILIR, DA B 4l 1
RELJE 25 W B2 AN B

PR¥F H SBHJEERRIEE R 0, ARUE K H & fH
Je, NEETHE, sl A H S S eE C
SR 0. 10, 10*, 10°, 10° fI10° N - m - s/0
BF, IR HLRE S FZ5 4 3 3R IR A8 4k, 45
RLFE2, E6,

B6 REXRTD, HMREHIFHERX R

Fig. 6 Relationship between D, and the rotary
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damping of damper under Tianjin wave
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Tab.2 Damping ration and maximum displacement at point D in different damping of damper under Tianjin wave

Cy 0 1 000 3 000 6 000 10 000 20 000
I4 0 0. 016 60 0. 049 80 0. 099 61 0. 166 01 0.332 02
D 0.174 814 1 0. 165 094 0. 154 042 0. 143 36 0. 132 544 0. 112 339
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Tab. 3 Relationship between the stiffness of the damper
and D, under EL-CENTRO wave
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Tab.5 Relationship between the stiffness of the damper
and D, under TAFT wave

Ky 0 10 10? 10° 10* 10°

Ky 0 10 10? 10° 10* 10°

D, 0.3754 0.3757 0.3798 0.4193 0.5528 0.397

D, 0.157 0.1568 0.1566 0.1553 0.154 0.2867
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Tab. 4 Relationship between the damping of the damper

and D under EL-CENTRO wave
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Tab. 6 Relationship between the damping of the damper

and D, under TAFT wave

Cy 0 100 3x10° 6x10° 104 2 x10*

Cy 0 10° 3x10° 6x10° 104 2x10*

D 0.3754 0.287 0.2473 0.2034 0.1634 0.108

D, 0.157 0.1288 0.0934 0.0747 0.0562 0.031
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Fig. 7 Relationship between the stiffness (a) and damping (b) of damper and D
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Analysis of Seismic Performance of Offshore Platform with Rocking Wall
System Installed Viscoelastic Rotary Dampers

ZHANG Ji-gang', JIANG Zhi-wei’

(1. Collaborative Innovation Center of Engineering Construction and Safety in Shandong Blue Economic Zone, School of
Civil Enngering, Qingdao Technological University, Qingdao 266033, Shandong, China)
(2. The Key Laboratory of Urban Security and Disaster Engineering of Ministry of
Education, Beijing University of Technology, Beijing 100124, China)

Abstract
Based on the offshore platform-rocking wall system, we installed a viscoelastic rotary damper in the hinge
point at the bottom of the rocking-wall for passive energy dissipation and structure vibration control. The seismic
performances are calculated by using ANSYS software under the earthquake load, and the stiffness and damping
parameters of damper are analyzed and compared. The results show that the rotary damper is installed at the bot-
tom hinge of the wall can significantly reduce the seismic response of structures.

Key words: offshore platform; rocking wall; viscoelastic rotary damper; vibration control; ANSYS



