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Influence of frequency-dependent dynamic soil stiffness and interacting
parameters on elastic and inelastic response of soil-structure systems

Behnoud Ganjavi'*, S. Reza Mousavi?

1- Assistant professor, Department of civil engineering. University of Mazandaran, Babolsar, Iran
2- M.Sc, Department of civil engineering. University of Mazandaran, Babolsar, Iran

ABSTRACT ARTICLE INFO
In seismic analysis and design of structures, it is generally assumed that Received: 14/07/2017
. L . e Revised:28/10/2017
the soil beneath the foundation is rigid and, thus, its flexibility is not taken Accepted:05/11/2017
into account. Soil flexibility can affect the response of structures through
complex phenomenon of dynamics soil-structure interaction effect. It is Keywords:
believed that effective soil and structural parameters could in some case Soil-structure interaction,
— . . L Displacement amplification
significantly influence seismic response of structures in different manners factor,
and conditions. In this study, through an intensive parametric study, the Base shear,
) Cone model,
effect of key parameters of soil-structures for both constant-strength and Excitation Frequency

constant-ductility conditions are examined. In this regard, the effect of
foundation mass, structure and foundation mass moment of inertia,
structure-to-soil stiffness ratio, structural aspect ratio, the ratio of
structural mass to soil mass, and, more importantly, the effect of
frequency-dependent soil dynamic stiffness on the elastic and inelastic
response of superstructures are investigated. The results of this study
indicate that excitation frequency dependence, foundation mass and mass
moment of inertia have insignificant effects on the base shear coefficient,
displacement amplification factor of soil-shallow foundation systems.
Nevertheless, other parameters such as soil foundation-to-structure mass
ratio and dimensionless frequency and aspect ratio could have
considerable effects on the response of the soil-shallow foundation SDOF

systems.

All rights reserved to Iranian Society of Structural Engineering.
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3 Ductility

4 Ganjavi and Hao
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8 Inelastic Displacement Ratio
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o] [em/s]  [em] [g]  [em/s]  [cm]
LA - Hollywood Stor FF 1 6.61 1971 228 0.2 217 159 02 16.9 12.9
Calexico Fire Station 2 6.53 1979 10.5 0.3 225 9.9 0.2 18.7 15.9
El Centro Array #11 2 6.53 1979 12.6 0.4 44.6 21.3 0.4 36.0 25.1
El Centro Imp. Co. Cent 3 6.54 1987 18.2 0.4 48.1 19.3 0.3 41.8 21.9
Westmorland Fire Sta 3 6.54 1987 13.0 0.2 323 22.3 0.2 235 15.0
Capitola 4 6.93 1989 15.2 0.5 38.0 7.1 0.4 29.6 49

Hollister - South & Pine 4 6.93 1989 27.9 04 63.0 32.3 0.2 30.9 19.7
Hollister Differential Array 4 6.93 1989 24.8 0.3 442 197 03 35.8 14.6
Beverly Hills — 14145 Mulhol 5 6.69 1994 17.2 0.5 66.7 122 04 59.3 155
LA - Saturn St 5 6.69 1994 27.0 04 41.6 5.0 0.5 37.2 4.4

Santa Monica City Hall 5 6.69 1994 26.5 0.9 41.6 15.2 0.4 25.0 74
Kakogawa 6 6.90 1995 225 0.3 26.9 8.8 0.2 20.8 6.4

Duzce 7 751 1999 154 0.3 58.9 44.1 04 55.7 25.0

CHY036 8 7.62 1999 16.0 0.2 448 340 03 41.7 19.5

Fortuna Fire Station 9 701 1992 204 0.3 381 167 03 339 20.9

* (1) San Fernando; (2) Imperial Valley-06; (3) Superstition Hills-02; (4) Loma Prieta; (5) Northridge-01; (6) Kobe, Japan; (7) Kocaeli,
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