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ABSTRACT

One of the aims of structural engineers is to improve the behavior of
structures and reducing their responses under dynamic lateral loads. The
structural control systems are advanced techniques to reduce the structural
responses against vibration, and Tuned Liquid Damper (TLD) is a well-
established tool for the control of structures. In this study, the effect and
behavior of TLD under 7 far-field earthquake and 7 near-field earthquake
was investigated in ANSYS software. To assess the performance of TLD on
the control of structural responses including displacement, acceleration, and
velocity, the effect of four different design parameters i.e., tank length, water
height, water ratio, and mass ratio (with 27 different designed alternatives
based on closed-form relationships proposed in the literature) were studied.
The results showed that when the water ratio and mass ratio of cubical
container under near-fault records equal to 0.375 and 5% respectively, the
structural responses reduced; also, the mass ratio 5% and water ratio 0.125
improve the responses of structure under far-fault records. The increase of
the water depth is much more effective on performance of TLD than the
decrees of the container length. In general, and among the considered
alternatives, the performance of the damper with a lower water ratio and
higher mass ratio improves all studied performance criteria. Also, the well-
designed TLD could reduce the acceleration better than velocity, and velocity
better than displacement.
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No Year Earthquake Station PGA (9) PGV (cm/sec) PGD (cm)

Near-Fault Records (Forward-Rupture Directivity)

1 1992 Cape Mendocino Petrolia 0.66 90.16 28.89
2 1994 Northridge Olive View 0.84 130.37 31.72
3 1992 Erzincan Erzincan 0.50 64.32 21.93
4 2004 Parkfield Fault Zone 1 0.50 64.15 12.64
5 1984 Morgan Hill Anderson Dam 0.29 28.00 12.19
6 1979 Imperial-Valley Brawley Airport 0.16 35.85 22.39
7 1994 Northridge SCH 0.82 126.86 30.12

Far-Fault Records

8 1952 Kern County Taft 0.18 17.50 8.79
9 1979 Imperial Valley Calexico 0.27 21.24 9.03
10 1989 Loma Prieta Presidio 0.10 12.91 4.32
11 1994 Northridge Century CCC 0.26 21.19 7.85
12 1994 Northridge Montebello 0.18 9.41 1.51
13 1971 San Fernando Castaic 0.27 25.90 4.87
14 1940 Elcentro Elcentro 0.34 37.38 22.80
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