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HYBRID EXPERIMENTS ON NONLINEAR SOIL-STRUCTURE INTER-
ACTION OF SOIL-PILE SYSTEMS AND SEISMIC OBSERVATIONS
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Nozar KisHi GarMRrRouD1 and Masaaki YOSHIKAWA

Synopsis

We developed an algorithm to study non-linear seismic soil-structure interaction
through a hybrid procedure using pseudo-dynamic testing method which is modified
to take into account frequency dependence and developed for foundation-soil sys-
tems. Four large scale pile foundations, 1-pile, 2-pile, 3-pile and 2-pile models,
were used.

For piles and pile group design purposes, the system’s responses in translation
and rotation are considered to be independent of the axial deformations. In order to
investigate and estimate this coupling and to study on the effect of increasing dead
loading on the swaying-rocking response of piled foundations, the 3-pile group
model was used. Four dead loadings of 10, 20, 30 and 40ton were applied to in-
crease the axial loads in the piles.

Some opportunities to observe seismic data for pile foundations were provided
when earthquakes occurred at the site of expriments. The comparison between the
computed and measured motions provided confidence in understanding the foun-
dation mechanism and on the usefulness of the simplified modeling used.
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Tablel. Parameters of pile foundations
1 pile | 2 pile |3 piles|9 piles
upper acutuator  (cm) 340 340 340 340
lower acutuator (cm) 190 190 190 190
center of gravity (cm) 197.5 | 184.1 | 166.2 | 166.2
mass (tonf* s*/cm) 0.0151 | 0.0166 | 0.0190 | 0.0406
moment of inertia (tonfeem+s®) | 2154 | 256.9 | 329.5 | 704.7

*Unit weight of reinforced concrete=2.4tonf/m*
*Height is measured from ground surface
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