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1 Helena_Montana-01 1935 Carroll College Strike slip
2 Humbolt Bay 1937 Ferndale City Hall Strike slip
3 Kern County 1952 LA-Hollywood Stor FF Reverse
4 Northern Calif-02 1952 Ferndale City Hall Strike slip
5 Southern Calif 1952 San Luis Obispo Strike slip
6 Central Calif-01 1954 Hollister City Hall Strike slip
7 San Francisco 1957 Golden Gate Park Reverse
8 Central Calif-02 1960 Hollister City Hall Strike slip
9 Parkfield 1966 Cholame-Shandon Array # 12 Strike slip
10 Northern Calif-05 1967 Ferndale City Hall Strike slip
11 Borrego Mtn 1968 San Onofre-So Cal Edison Strike slip
12 Imperial Valley-02 1940 El Centro Strike slip
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15 San Fernando 1971 Santa Felita Dam (Outlet) Reverse
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17 San Fernando 1971 Fairmont Dam Reverse
18 Managua_Nicaragua-01 1972 Managua_ESSO Strike slip
19 Point Mugu 1973 Port Hueneme Reverse
20 Northern Calif-07 1975 Cape Mendocino Strike slip
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Fig. 8 Axial force of TID and HFTID for different seismic waves
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Study on isolation of structure with hysteretic friction tuned inerter damper

TAI Yu-ji'?, ZHOU Shuai'®, HUA Xu-gang '’
(1. Wind Engineering Test and Research Center, Hunan University, Changsha 410082, China;
2. National Key Laboratory of Bridge Engineering Safety and Toughness. Hunan University,Changsha 410082, China;
3. China Construction Fifth Engineering Division Co.,Ltd.,Changsha 410082 ,China)

Abstract; This paper studies the application of a new nonlinear damper, hysteretic friction tuned inerter
damper (HFTID),in the seismic control of engineering structures. This HFTID is composed of a tuned
inerter damper (TID) and hysteretic spring friction elements in parallel. Firstly, the transmissibility of
force and displacement of the single-degree of freedom HFTID system is derived by harmonic balance
method. Then the tuning parameters of the HFTID are optimized,and the approximate expression of the
optimal parameters of the HFTID is obtained. The damping effects of HFTID and TID vibration control
system are compared. The results show that the HFTID can further reduce the transmissibility of
vibration control system compared with TID. Finally, taking a multi-storey isolated structure as an
example, the isolation effect of the HFTID is compared with TID. The results show that the HFTID has
greater advantages in reducing the peak value and root mean square value of seismic response than TID,
which verifies the effectiveness and practicability of HFTID in reducing seismic response. HFTID has a
potential application prospect for seismic isolation of buildings and bridges, vehicle suspension systems

and other mechanical isolation problems.

Key words:isolation;tuned inerter damper;friction element;seismic response;optimal design
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