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x=zm@—u)i§gmu—mv+xm (4)
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Fig. 4. Slip caused by a sinusoidal foundation motion.
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Table 1. Earthquake motions.
Horizontal motion

Max. Ace. (gal) |Max. Velocity (kine) | Max. Dis. (cm)
Hachinohe, 1968, NS 248.63 —36.31 10.02
—245.27 —24.75 7.13
El Centro, 1940, NS (Factored) (Factored) (Factored)
o —245.27 21.80 —8.61
Taft, 1952, N21°E (Factored) (Factored) (Factored)

Vertical motion

Max. Ace. (gal) |Max. Velocity (kine)| Max. Dis. (em)
Hachinohe 97.68 —11.16 7.08
El Centro (Factored) (Facsored) (Fasiored)
Taft (Factored) (Faotored) (Fastored)
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LOTHBHZ LN Fig. T OofERELT AL EMIh3 L ERS.
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1

w=4y,(t—1o) +xt0i?gpd(t_to)zipd(y_yto) +y04(t—1) (8)
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Relative Dis. (Slip)
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Fig. 8. Examples of slip response due to horizontal earthquake motions.
(0,=0.08, 0z=0.04)
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(=maximum slip with vertical motion/maximum slip with only horizontal motion)
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Fig. 12. Examples of slip response to earthquake motion in El Centro (1940).
(a) 0,=0.11, £=0.333, Amplification factor of vertical ace. motion=3,
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Fig. 12, Examples of slip response to earthqake motion in El Centro (1940).
(b) p,=0,115, x=0.333, Amplification factor of vertical ace. motion=3.
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Fig. 13. TFriction-controlled mass on Fig. 14. Amount of slip in case of

inclined foundation. inclined foundation.
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Fig. 15. Amount of slip for various angle of slope.
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Fig. 16. Criteria of slip occurrence on inclined foundation.
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Fig. 17. Effect of vertical motion to slip occurrence on inclined foundation.
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19. Slip of a Friction-Controlled Mass excited by Earthquake Motions.

By Yozo FuJino,
Institute of Structural Engineering, University of Tsukuba,
Yuzo SASAKI,

Kyushu Electric Power Corporation
and

Motohiko HAKUNO,
Earthquake Research Institute.

For certain structures, such as a soil embankment or piled blocks, slip caused by an
earthquake motion is of concern from the viewpoint of the aseismicity of the structures.
A rigid mass driven by Coulomb friction from a randomly moving horizontal or inclined
foundation is used as a simple model in the analysis, and the dynamic responses of the
mass subjected to earthquake motions are calculated. In a mass on a horizontal foundation
subjected to horizontal earthquake motions, its maximum slips are found to be sensitive
to the type of the input earthquake motions. Next, the effects of vertical motion to the
maximum slip are considered. It is found that the maximum slip is generally increased
in the presense of vertical components of an earthquake motion. However, the ratios of
increase due to the vertical motion are sensitive to the type of the earthquake motions
and to the coefficients of static and dynamic friction. It is shown as well that the verti-
cal motion is not negligible to the slip of a friction-controlled mass on an inclined founda-
tion,




