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Table 1 Material properties of the model.

Unit weight | Shear wave | Poisson’s | Damping
(tf/m®) velocity X
(kN/m®) (m/sec) ratio factor
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Spring const.; k,=ks=k;=2.0x10° tf/m?
(1.96% 108 kN/m®)

Cohesion; C;=3.4, 10tf/m? (33.3, 98.0 kN/m?)
Friction angle; ¢ y=30°

Joint
element
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Fig. 7 Influence of the magnitude of spring
constants on the response.
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Table 2 Relationships between time interval,
accuracy and magnitude of spring
constants of the joint element.

Spring constant | Time interval Error (%)
(tf/m?®) Horizontal Vertical
(kN/m?) 4t (sec) displacement | displacement
5
Q%1% 0.002 8.0 23.2
5
(lg:gﬁg,) 0.001 2.2 3.3
5
(gl,gjg§}85) 0.0005 0.4 0.5
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Fig. 8 Examples of response curves when sliding
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Fig. 9 Hysteresis loop for shear direction on the
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Fig. 11 Hysteresis curve for normal direction
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Fig. 12 Subdivision of the contact surface.
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Fig. 14 Shear and yield stresses at subdivisions
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Table 3 Maximum acceleration and predominant
frequency of exciting accelerograms.

El Centro J.P.L. Hachinohe
NS | UD |S&E| UD | EW | UD
Maximum
acceleration 342 206 208 126 203 96
(gab)
Predominant
frequency 1.15 8.55 2.88 2.95 0.83 1.25
(Hz)
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Fig. 15 Subdivisions where sliding occured.
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Table 4 Comparison of safety factors against sliding
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Fig. 16 Safety factors against sliding on each
subdivision.
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Table 5 Comparison of safety factors against
sliding between static and dynamic
analyses of 2-dimensional models;
Model 2 D, Model 2 DM.

between static and dynamic analyses; Model Model Model 2D Model 2 DM
2 (f1=6.46 Hz). (f1=5.47 Hz) (f1=6.46 Hz)
Input El Centro El Centro JP.L. Hachinohe
\ El Centro JP.L. Hachinohe
S.S.F.
S.S.F. (static) 1.85 3.47 3.06 (static) 162 1.80 3.5 2.3
T.S.F. T.S.F.
(dynamic) 4.07 7.89 6.22 (dynamic) 1.62 1.78 3.38 2.23
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