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Abstract

In order to investigate the behavior of pile foundations in level ground under earthquake motions and the failure of the
pile-foundation structure behind quay walls caused by liquefaction-induced lateral spreading of ground, two types of
E-Defense shaking table test, “non-liquefiable ground test” and “lateral-spreading test,” were performed as a part of the
In these tests, two specimens were prepared in
The

non-liquefiable ground tests of five specimens with different natural frequency were carried out under various input

Special Project for Earthquake Disaster Mitigation in Urban Areas.
containers as large as currently possible so as to enable reproducing actual phenomena on the shaking table.
motions. The testing results reveal the effect of the difference between the structure’s natural frequency and deposit’s
predominant frequency on the piles. In addition, the lateral-spreading test of the model of liquefiable deposit with a

pile-foundation structure behind sheet-pile-type quay wall demonstrates the influence of liquefaction on the sheet pile and

the failure behavior of the pile foundation.
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Photo 2.1 Specimen (Type III-1) on the table.
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Table 2.1 Properties and indices of Albany silica sand.
Density of soil particle ps=2.63 g/cm3
Maximum void ratio € max = 0.783
Minimum void ratio € min=0.513
Mean grain size D 5y=0.20 mm
Uniformity coefficient U.=1.64
Coefficient of curvature U.=1.13
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Fig.2.2  Grain size distributions of Albany silica sand and

Toyoura sand.
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Pile foundation.
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Table 2.2 Measurement sensors installed with the
specimen.
g
2w
3 g P
2 £ 2
sl g |22 £ | 3
Type of sensor & = 2 E S B
Strain gauge 476 48 524
Accelerometer 63 28 24 82 197
Veolcity transducer 4 4
Displacement transducer 2 11 24 37
Earth pressure transducer 52 16 68
Load cell 27 27
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Photo 2.7 Examination of compaction.
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Photo 2.8
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Compaction of sand.
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Installation of the footing.
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Table 2.3 Testing program. Values in the table indicate the target maximal acceleration in a horizontal direction.
Input motion Takatori Taft Akasaki
Direction(s) xX-y-z Xy x y Xy-z Xy x ¥y X-y-z x-y X ¥y
30 30 30 30 30 30
Test case A Structure type II 9 9 90 90 90 90
30 30 30 30 30 30
Test case B Structure type IV 9 9 90 90 20 90
30 30 30 30 30 30
Test case C Structure type [ 90 90 90 90 90 90
110 110 110 110 110 110
30 30 30 30 30 30 30 30 30 30 30 30
Test case D Structure type III-1 2 2 %0 90 20 20 9 %0 90 90 20 9
30,90, 110 30 30 30 30
Test case E Structure type I1I-2 300, 600 90 9 % 90

UNIT: gal = em/s?
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Fig.2.7 Relative density distribution of the deposit.
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Table 2.4 Change of surface level and densities of the deposit.
Case A Case B Case C Case D Case D Case E Case E
(before shaking) | (before shaking) | (before shaking) | (before shaking) | (after shaking) (before shaking) | (after shaking)
Height (m) 6.381 6.364 6.364 6.362 6.351 5.878 5.810
Density (g/cm’) 1.705 1.709 1.709 1.710 1.712 1.709 1.729
Relative density (%) 70.5 71.9 71.9 72.0 72.9 72.0 78.0
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Fig.2.13 Acceleration time histories of rings at north side (Test Case D: Takatori motion, maximum acceleration level of 80 gal,
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(g)-(i) z=+0.4m (the depth of 0.1m from the footing top).
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z =+40.4m (the depth of 0.1m from the footing top).
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Strain gauge 216 48 34 298
Accelerometer 83 22 24 12 24 165
Displacement transducer 11 11 6 28
Water pressure transducer 117 72 13 202
Earth pressure transducer 104 16 13 133
Load cell 18 18
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Table 3.2 Structure’s natural frequencies and deposit’s predominant frequencies obtained by the results of microtremor.
Before saturation After saturation After test
(before test)

Structure's natural

7.7
frequency

Deposit's predominant 92 75 76

frequency
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