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SAND LIQUEFACTION IN THE VICINITY OF STRUCTURAL
FOUNDATION UNDER HORIZONTAL AND
VERTICAL SHAKINGS

By Hisao Goto, Masaru Kitaura and Tatsuya OKAMURA

Synopsis

This study deals with experiments on the liquefaction of soft surface layers and the settle-
ments of a rigid structural foundation and the surface layers caused by the liquefaction, under
horizontal and vertical shakings. Two directional motion has been achieved by making use of
a shaking table and a small vibration generator.

It is shown that under two directional shaking the liquefaction and the settlement of the
structural foundation are not always caused in proportion to the excess pore water pressure,
notwithstanding the excess pore water pressure under two directional shaking is greater than
that under horizontal shaking. However, in some cases there are test data which mean the
settlement under two directional shaking is greater than that under horizontal shaking.

On the basis of these results, the phase lag and the excitation frequency ratio are also
discussed between the horizontal and the vertical motions of two directional shaking.
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Fig. 1. General view of experiments.
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1(‘;/6) Table 1. State of sand layer.
/ ~._State of Sand Layer Dry ' Wet
; Specific Gravity 2.63
g LA L Bulk Density (g/cm®) |  1.64 | 1.93
50 5 3 Water Content (%) 0.7 I 30.3
& y Initial Void Ratio 0.60~0.65 | 0.79~0.84
L= Grain Size (mm) 0.07~2.0
~
/ Uniformity Coefficient 3.6
i Relative Density (%) 60 ! 30
0 H
001 01 1 10

Grain Size (mm)

Fig. 2. Grain-size distribtuion curves.
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123 XS BRETAE ED I, EBEN LEICEERET OEN Dry, QEICIZIEE O IERE:HIET 2
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PlED &S aEE%E, A OIRREBPIEERIE (ATv~v) 2BACELTEBLY, BKik
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Fig. 4. Relation between final settlement and input levels Asg, Asy, dry sand.

(a) Settlement of the ground Dgy without the model embedded.
(b) Settlement of the model Dy,
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Fig. 5. Envelopes of time histories of settlement, excess pore water pressure Wy~ Wy, response
accelerations and input acceleration Asg, wet sand, horizontal shaking.
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HEDXSISRBREAT T A—2 REBPLVAV) 2BACELTEML, RPICHITS Fig. 4
LA LI KERETREAD VAV OBEKRLE UTRIR LIS O Fig. 6 TH 3, Mickk ETEMmMNRO
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Fig. 6. Relation between final settlement and input levels Asg, Asy, wet sand.

(a) Settlement of the ground Dgy without the model embedded.
(b) Settlements of the model Dy and the ground Dgy with the model embedded.
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Fig. 7. Relation between excess pore water a8 : ! | |
pressure W3 and input levels Asg, Asv 0 10 20 30
(X, @ denote W; in horizontal shaking f ( HZ)

without and with the model embedded,
respectively. 2\, @ denote W; in vertical
shaking without and with the model
embedded, respectively.).

Fig. 8. Relation between final settlements
Dyv, Dgr and excitation frequency f,
wet sand (Agg or Agsy is equal to 200
gal.).
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Fig. 9. Envelopes of time histories of settle- Fig. 10. Envelopes of time histories of settle-
ment of the model Dy, response accel- ment of the model Dy, excess pore
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