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A Study on the Evaluation of Soil Nonlinear Characteristics
by Seismic Recorded Data at Downhole Array
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ABSTRACT

The soilstructure interaction(SSI) analysis is essential to sail site where shear wave velocity is less than 1,050 m/sec and soil nonlinear characteristics
for this kind of soil site have to be considered in SSI analysis. In order to consider soil nonlinear characteristics in the SSI analysis, simple and relicble
soll nonlinear evaluction technique with seismic recorded data at downhole array is proposed in this study. The SSI andlysis is carried out in order to
prove the relidoility of the proposed evaiuation technique with Hudlien large scdle seismic test(HLSST) site in Taiwon. The analytical resulis are
compared with Hualien eorrhqhoke recorded data and the analytical results with SHAKE progrom which is prevailed ot present.

As a resulf, the proposed evaluation technique shows a good agreement with both the Hualien earthquoke recorded data and the analytical
results with SHAKE program and the relfiability and usefulness are confirmed.
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Vs = 133m/s, v=0.38
pr=1.69g/cm3, h=0.02

Vs = 231m/s, v=0.48

Backfill 1 ’
Vg = 400 (300) m/s, v = 0.38

pt=2.33 g/em3, h = 0.02

pr=1.93g/cm3, h=0.02 Backfil 2
— s = 400 (300) m/s, v = 0.48
pt=2.39 g/cm3, h = 0.02
' WAVAXT
Sand 1 4.0 m 2.5
gt i i
" LOm~y Gravel 1 Vg = 333mfs, v=0.47
Gravel 2 - Gravel 2
1 4 p=2.42g/cm3, h=0.02
GL-12m:
\ Vg= =0.
Gravel 3 Gravel 3 ° 476mfs, v=0.47
pr=2.42g/cm3, h=0.02
GL'ZOIII / \
Backfill 3 * Gravel 1 Gravel 2 prime zone *

Vs = 383m/s,v=0.48
pr=2.42g/cm3,h=0.02

Vs = 250m/s, v = 0.47

Vg = 250mJs, v = 0.48
pt=2.42 g/em3, h = 0.02

pt =239 g/em3, h = 0.02

tes:
Values in parentheses are those of the modified ground model.
Zones designated by asterisk (*) have been introduced in the modified ground model.
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Shear strain(%) | G/Go | h(%) | Shear strain(%) | G/Go | h(%) | Shear strain(%6) | G/Go | h(%) | Shear strain(%) | G/Go | h(%)
0.00044 10 20 0.00047 1.0 20 0.00049 1.0 20 0.0005 1.0 26
0.00053 0.99 20 0.00057 0.99 2.1 0.00059 10 20 0.0006 09% | 263

0.0007 0.98 2.1 0.00075 096 2.2 0.00078 0.98 2.1 0.0008 0.981 275
0.0008 096 2.2 0.00094 094 24 0.00098 0.96 22 0.001 09% | 287
0.0013 0.94 23 0.0014 0.89 29 0.0015 0.92 26 0.0015 0.930 322
0.0018 0.91 25 0.0019 0.85 34 0.0020 0.89 29 0.002 0900 | 355
0.0026 087 28 0.0028 0.78 42 0.0029 0.83 35 0.003 0850 | 4.10
0.0035 083 32 0.0038 0.73 49 0.0039 0.79 41 0.004 0812 | 456
0.0044 0.81 35 0.0047 0.69 54 0.0049 0.75 46 0.005 0779 | 499
0.0053 0.78 39 0.0057 0.65 6.0 0.0059 0.72 50 0.006 0.750 540
0.0070 0.74 45 0.0075 059 6.9 0.0078 0.67 56 0.008 0.702 6.07
0.0088 0.70 5.1 0.0004 054 76 0.0008 063 6.3 0.010 0.664 6.60
0.013 063 64 0.014 047 88 0.015 0.56 74 0.015 0590 | 7.72
0.018 0.57 75 0.019 0.41 98 0.020 0.50 83 002 0534 | 863
0.026 047 95 0.028 0.34 11.0 0.029 042 96 0.03 0445 | 10.09
0.035 0.39 114 0.038 0.29 119 0.039 0.37 10.6 0.04 0380 | 11.24
0.044 0.33 130 0.047 026 124 0.049 0.33 11 0.05 0328 | 1218
0.053 0.29 143 0.057 024 12.8 0.059 0.29 118 0.06 0294 | 1281
0.070 0.24 16.0 0.075 020 134 0.078 0.24 127 0.08 0.241 13.80

Go=initial shear modulus

Notes : G=shear modulus
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