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(Abstract)

In rencent years landslide and large scale permanent ground displacements caused by lique-
faction during earthquakes have been disclesed in very gentle stoping on nearly flat areas
by the authors. Large scale permanent ground displacements must have occurred due to the
slide of overlying layers along the loose fine sand layer in a depth which had liquefied
during the earthquake. From this point of view the ground disasters by large scale permanent
ground displacements have been reappraised in the areas of Niigata city during the 1964
Niigata earthquake. It has been proved that such permanent ground displacements occurred

in wide areas by liquefaction in Niigata city.
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Fig. 1 Schematic profile showing the formation of sand volcanoes by liguefaction
in puddy field in Wakami-cho.
1. The surface soil slide down along the sloping liquefied sand layer.
2. Tensior cracks were formed in the surface soil by a holizontal tensile stress.
3. The liquefied sand with a high pressure erupted from the cracks forming sand volcanoes.
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Fig. 2 Schematic diagram showing the formation of sand volcanoes in the quay to
the east of Akita-ko station.
1. Sarface soil layer and pauement slid down displace along the sloping liquefied sand
layer in the arrow direction.
2. Tension cracks were formed in the surface layer and pavement by a horizontal tensile stress.
3. The liquefied sand with a high pressure erupted from the cracks forming sand volcanose.
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Fig. 3 Ground hazard areas by the 1964 Niigata earthquake reappraised.
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Fig. 4 Large scale ground displacements by the 1964 Niigata earthquake in

Ogata-cho, Niigata city (Nambers shows the point where eyewitnesses existed).
— displacement vector =~ cracks
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Fig. 5 Large scale ground displacements by the 1964 Niigata earthquake in

Shimo-yama area, Niigata city. ==cracks — displacement vector
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Fig. 10 Large scale ground displacements by the 1964 Niigata earthquake at old
Shimoyama primary school, Niigata city.
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