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Synopsis

A hybrid study of nonliner, seismic soil-structure interaction was made by a
numerical analysis of the governing equations of dynamic equilibrium, in which the
nonlinear stiffness of the system was evaluated experimentally by pseudo-dynamic
testing and the frequency dependence of the dynamic characteristics were taken into
account by use of a new time domain numerical integration scheme based on
Hilbert transformation in the frequency domain. 1-pile and 2-pile models of four
large scale foundations were used. The mechanical characteristics of the systems
were determined from static and forced vibration dynamic tests. An amplitude
scaling technique was used for the three accelerograms obtained.
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Fig. 2. Experimental set-up. Iig. 3. Test speciments. s rLEb0
Table 1. Paramelers of test speciments 7 Fig. 3 ThH 5,
Ebﬂqplleb 3 i)rjles 9 pll—(:b fefil, 1KLL

upper acutuator (em) 1340 340 340 340 | 3 AU B
lower acutuator (cm) 190 190 190 190 e EEB 1w
| center of gravity (em) 197.5 | 184.1 | 166.2 | 166.2 M S 3 AT
mass (tonf+ sz/cm)k _10.0151 | 0.0166 0.01907 0.0406» QL ko 1A
moment of inertia (ton/+ CmE.?_A_,E:,ﬂ,@:LN .339.5.479‘13 Zffio T 1 AR

* Unit weight of reinforced concrete=2.4tonf,” nf

*TIecight is measured from ground surface
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Fig. 4. Soil condition around the piles.

Table 2. Parameters of steel pile

Eodulus of clastis - £ (kgf/em®)| 2.1X10°
section moment of inertia / (em') 1.547x10*
embeed length of pie 1, () 60

area of steel section A (cm?)

1033

| weight per unit length w (hef/m)| 810
diameter D (mm) ) 3858
thickness ¢ {mm) 7 9.5
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Fig. 5. Model of foundation.
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