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Abstract

One of the typical examples of liquefaction damage of the ground during the earthquake is breakage and loss
of function due to the floating of underground buried objects or underground structures. Regarding damage to
liquefaction of underground objects, there are many research results of manholes, and many cases of loss of
function due to floating have been reported. Regarding drinking water storage tanks that are required to be used
immediately after disaster from the viewpoint of regional disaster prevention, although considering seismic
resistance as the main subject, studies on floating up measures have not been done much at present is there.
Therefore, in this research, we devised a water reservoir with a drainage function as an effort to develop a
liquefaction countermeasure type earthquake resistant water storage tank, conducted shake table tests to verify the
drainage function, confirm the effectiveness of the countermeasure did.

Key words: Liquefaction, Liquefaction countermeasure, Water storage tank, Uplifting, Shake table test
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Fig. 4 Grain size distribution curve of Toyoura sand.
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Photo 12 Rigid soil container. Fig. 31 Large scale earthquake simulator (NIED).
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Table 6 Specification of shake table.

Loading capacity 500 ton

Table size (area) 14.5m x 15m (217.5m2)

Power supply Hydraulic pump system
Shaking direction Horizontal (1-dimensional)
Excitation force 3,600kN (four 900kN actuators)

940cm/s2 for 200 ton

Maximum acceleration
500cm/s2 for 500 ton

Maximum velocity 100cm/s

Maximum displacement |+/- 22cm

FE 13 R
Photo 13 Shake table.
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Table 7 Comparison of liquefaction countermeasure type water storage tank.
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Table 8 List of main soil tests. Table 9 Physical properties of Ube Silica sand (No.6).
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fn#&No. mik "B

1 SRR EAIE (3%, 1, 3, 5Hz, 20gal)

2 3K 3Hz 50gal

3 IE3%K 3Hz 105gal

4 SIKEREEAIE (IE3XIK, 1, 3, 5Hz, 20gal)

5 E3E 3Hz 161gal

6 SIREEBITE (3K, 1, 3, 5Hz, 20gal)

7 KR 3Hz 444gal

8 SRR BIE (3K, 1, 3, 5Hz, 20gal)
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Fig. 38 Input wave (Shake test No.2).
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Table 12 Gap between the water storage tank and the model ground around the tank model.
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Fig. 43 Relationship between input wave and the gap caused by the water storage tank model.
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