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Scaling Technique of Earthquake Record and its Application to Pile
Load Test for Model Driven into Pressure Chamber

=
Choi, Yong —Kyu

Abstract

Baged on Trifunac’s empirical model to transform earthguake acceleration—time history
in the time domain into Fourier amplitude spectrum in the frequency domain, an earth-
quake scaling technique for simulating the earthquake record of certain magnitude as the
required magnitude earthquake was suggested. Also, using the earthquake record of magni-
tude(M) 5.8, the simulated earthquake of magnitude(M) 8.0 was established and its appli-
cation to dynamic testing system was proposed. The earthquake scaling technique could be
considered by several terms:earthquake magnitude(M), earthquake intensity(MMI),
epicentral distance, recording site conditions, component direction and confidence level
required by the analysis. Also, it had an application to the various earthquake records.
The simulated earthquake in this study was established by two orthogonal horizontal
components of earthquake acceleration—time history. The simulated earthquake shaking
could be applied to the dynamic pile load test for the model tension pile and the model
compressive open—ended piles driven into the pressure chamber. In the static pile load
test, behavior of two piles was very different and after model tension pile experienced 2 or
3 successive slips of the pile relative to the soil, it was failed completely. During the
simulated earthquake shaking, dynamic behavior and pile capacity degradation of two piles
were very different.,
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Map showing the locations of two earthquakes epicenters

and the SEMS instrument station
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Fig. 2 Recorded acceleration—time history of the
Upland earthquake(m=5.8)
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Fig. 10 An example of test data measurement of plie head movement. axial load degradations in the inner

tube and the outer tubes during simulated earthquake shaking
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