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Investigation with Respect to the Design of
Aseismatic Structures on Loose Ground

By the Architectural Institute of Japan, Tokyo

Abstract

After the Niigata Earthquake of June 16, 1964, the Architectural Institute of Japan set up an organi-
zation for investigating the ground condition in the afflicted areas within Niigata, Yamagata and Akita
prefectures, excluding the Niigata City area, where another investigating team had started the study on
the ground condition. The actual condition of the damage was put under ohservation in an attempt to
find out a proper explanation of the inter-relation between the damaged structures and its ground con-
dition,

The locations of the boring were selected to include both of the two regions, namely, one region
where the damage was due to settlement, landslide and other movements of the ground surface, and
another region where the damage was principally due to the vibration of the ground surface. Further,
their vicinities where no or little damage was observed were added.

The study of soils consisted of the tests of standard penetration, specific gravity of scil particle, water
content and particle grading analysis. In case of viscous soil, the tests of liquid limit and plastic limit
were also made,

Conclusions from this investigation are zs follows :

1. The damage due to the ground movement occurred mainly at the places where the ground consisted
of sand up to the surface and N-values of its vicinity were less than 5. There were spouts of sand and
water when the ground.water level of the place was close to the ground surface. The percentage of
damage became less in the region where the N.value increased rapidly with the depth.

2. Liquefaction of the sand layer and sand soil was observed in such places where the ground-water
level was very close to the ground surface and the N-values were less than 10 at the depth of more than
10 m under the ground,

3. Damage to wooden buildings was slight even on the sandy ground if its N-value became more than
10 at such shallow depths as 1 to 2m under the ground. However, the ground settlement was observed
at the interior foothills of dunes along the seashore.

4. The damage to wooden buildings due to vibration was conspicuously heavy and that due to ground
movement was comparatively slight in the regions where the ground consisted of silt and clay, anﬁ N-
vaiue was less than 5 at the surface.

5. Clay walls and reinforced concrete walls were damaged by vibration even in the region where N.
value was mare than 10 at the surface if the place was close to the epicenter.

Actual circumstances with respect to the aspect and percentage of damage, soil formation and N-values
for each region were presented, and the observations and their explanations were also given. But it is
necessary to develop these investigations into more quantitative ones by analyzing and adjusting these
data. In order to solve these problems, the author regards it as a definite necessity to install more seismo-
graphs in varicus regions and to file up and analyze the boring data of these places.
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Locstions of borings and damage rate.
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Natural features of location of borings and classification of damage.
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M—3 Severe damage owing to uneven seftlement and conspicuous spouting of water and sand.
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E—4 Severe damage owing to uneven settlement and conspicuous spouting of water and sand.
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f#-~7 Damage by vibration, settlement, and spouting of sand and water, simultaneously.
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[¥l—8 An area very close Lo the epicenter.
The damage is rather small here. Damage due to vibration is found: the walls
of wooden buildings fell, and shear cracks in a reinforced concrete building (.
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This area is very close to the epicenter, nevertheless the damage was rather small.

Damage due to vibration is found; that is, the walls of the wooden buildings fell,
and @) shows the shear cracks in a reinforced concrete building.



