ERUPTED SAND

FROM THE LIQUEFIED GROUND
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A number of sand boiling occurred in the coast of Tokyo Bay at Great East Japan Earthquake. A series of model tests was

conducted to simulate the phenomenon of sand eruption from the

crack of pavement. A model sand layer was prepared in

the small soil chamber and the surface was covered by an acrylic lid with a slit opening. Water penetrated into the model

sand ground from bottom to top. When the hydraulic gradient wel

| exceeded critical hydraulic gradient, sand eruption has

started. In this study, liguefaction was generated by the 1G shaking table test. It was observed that pavement subsidence
with liquefied ground settlement was necessary for the sand eruption. Horizontal movement of sand grains at the surface

of liquefied layer was observed in the early stage of sand boiling.

A trench excavation was conducted at Itako City, Ibaraki prefecture, to observe the trace of boiled sand which elevated
along cracks in the silt layer. Undisturbed soil samples were taken from the sand and silt layers of about 2 to 3 m deep. X
ray CT scanning was conducted for the undisturbed specimens to observe the micro structure of liquefied soil. The image
obtained from X ray CT indicated the path of boiled sand erupted from liquefied sand layer. The overall structure of
liguefied layer is mostly disturbed in contrast with laminar structures observed in a non-liquefied layer.
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Shaking table tests of sand boiling
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Movement of sand grains on the ground surface
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Pavement subsidence with liquefied ground settlement was necessary for the sand
eruption.
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\Horlzontal movement of sand grains at the surface of liquefied layer was observed )
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Observation of boiled sand erupted from liquetied layer
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XﬁCTZjF"V/"f‘i% X ray CT scanning
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The image obtained from X ray CT indicated the path of boiled sand erupted
from liquefied sand layer.
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The overall structure of liquefied layer 1s mostly disturbed 1n contrast with
\Jaminar structures observed in a non-liquefied layer. )
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