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Study on the Estimation of Earthquake-Induced

Settlement of Clay Layers

Hiroshi MaTsupaA and Eiichi HoSHIYAMA

Abstract
It has been observed by the cyclic simple shear test that the seismic settlement of a clayey layer is

considerably large compared with the settlement induced by the secondary compression; for kaolinite

clay, the settlement induced by cyclic shear strain even reaches 5 % in strain, and that such a settlement

depends on the cyclic shear strain amplitude, number of strain cycles, and the overconsolidation ratio.

Practically, the seismic settlement has been confirmed in Japan and in Mexico. So, this problem cannot

be disregarded in the present situation that the structures have become precisely and also it is necessary

to clarify the settlement characteristics of soft ground induced by earthquakes.

In this paper, the method to estimate the seismic settlement of a clayey ground is proposed.

As a result of estimation, the settlements of 0-3cm are obtained for the case of the soil profile in

Mexico City. These values reasonably agree with the results obtained by leveling at the 1985 Mexico

Earthquake.
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Fig. 9 Typical record of cyclic simple shear test.
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Table 1 Comparison of the estimated results with observed results.
ymax (%) | N | n / (%) Ba/ 9'vo error (%)
‘max Ydyn/ Ymax Ydyn
’ v ane (calculated) | (observed) ?
200 0.383 0.077 — —
100 0.402 0.080 - -
0.200 11 0.063
50 0.477 0.095 0.074 17.0
30 0.515 0.103 0.092 45.7
200 0.240 0.139 0.324 49 .4
100 0.255 0.148 0.303 39.8
0.580 11 0.217
50 0.310 0.180 0.295 36.1
30 0.360 0.209 0.266 22.4
200 0.225 0.249 0.571 50.3
100 0.250 0.276 0.534 40.6
1.105 16 (.380
50 0.285 0.315 0.474 24.7
30 0.390 0.431 0.478 25.8
200 0.224 0.452 0.750 26.5
100 0.258 0.521 0.725 22.2
2.020 23 0.593
50 0.285 0.576 0.659 11.1
30 0.420 0.848 0.680 14.7
Divide the soil layer with L
th1cwk1ntehssthHi C1knnteossn H]ayers (1) h=0.054 G=3.19MPa
i Y=1.23tf/m’
I
[ Observe G,, h., p.. h=0.054 G=10.12MPa
11 (I1) Yy=1.25tf/m?
Calculate the shear strain in
each soil layer at any time.
(111) h=0.054 G=15.25MPa
Determine the equivalent Y=1.37tf/m’
uniform cyclic strain level - -
and the number of cycles for t(})f;g:f%;%.&MPa
the irregular strain- (1)
time history.
Calculate the settlement in h=0.054 G=19800.0MPa
strain Ae. in each soil layer (V) y=1.76tf/m?

by the experimental equations.

The total settlement is
obtained as AH=ZA€1.-H1..

Fig.10 Flow chart.
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Fig.11 Soil profile and lumped mass idealization.
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Fig.13 Normalized displacement response spec-
trum for simulated earthquake.

Table 2 Estimated settlement in the case of soil profile as shown in Fig.11.

ElCentro |Hachinohe| Kaihoku Brid. Niigata Taft Simulated
(NS) (NS) (Tr) (EW) (N21S)
5/12/'40 | 5/16/'68 6/12/'78 6/16/'64 | 7/21/52
Input
Max.a= | h=0.054 | AH(cm) 0.32 2.83 0.18 3.00 0.75 0.85
34.4gal | n=30
Input
Max.a= | h=0.054 | AH(cm) 52.52 48.77 25.98 63.25 41.47 49.67
341.7gal | n=30 J
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