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EVALUATION OF LIQUEFACTION POTENTIAL
BASED ON S.P.T. RESISTANCE

By Toru SHIBATA

Synopsis

A more comprehensive collection of site conditions at various locations where some type
of liquefaction or no liquefaction was used to determine the relationship between liquefaction
resistance ratio, standard penetration resistance and effective overburden pressure. The
results are shown in Fig. 5, and the field value of cyclic stress ratio separating liquefiable
from non-liquefiable conditions can be determined with acceptable accuracy from Eq. (7).
Furthermore, the background of support for these Fig. 5 and Eq. (7) was considered and
the comparisons of author’s proposal with previous methods, H. B. Seed (1976) or Iwasaki-
Tatsuoka (1978), were made.
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Table 1. Known cases of liquefaction & non-liquefaction (Sandy soil)
Earthquake | Date | Water T \DePMIN vate o2 o B L | Sene ) Behavior | Ref.
Nijgata 1964 | 0.6 5.3 11 0.49 |0.17 | 0.32| 0.16 L 4)
6.1 11 0.55 0.31| 0.17 L
12.3 16 1.05 0.29 | 0.31 L
0 8.3 9 0.66 |0.17 |0.33| 0.22 L 4)
12.3 18 0.98 0.31 | 0.31 Non
1.3 3.0 6 0.37 [0.17 |0.21| 0.08 Non 6)
5.0 14 0.53 0.24| 0.13 Non
Miyagiken-Oki | 1978 2.0 4.0 22 0.56 |0.245|0.30| 0.17 Non 7
2.0 2.3 6 0.41 [0.214]0.21| 0.09 L Vp)
3.3 8 0. 50 0.24| 0.12 L
7.3 17 0.86 0.29| 0.25 L
0.85 1.2 5 0.18 [0.18 |0.21| 0.04 Non 4)
2.2 10 0.26 0.27| 0.07 Non
0.9 3.2 8 0.35 [0.18 |[0.28| 0.10 Non 4)
0.5 3.2 5 0.31 [0.18 |0.32| 0.10 L 4)
13 3.0 6 0.37 |0.18 [0.25] 0.09 L 4)
1.82 2.3 4 0.37 | 0.18 | 0.20| 0.07 L 4)
0.85 2.2 6 0.26 |0.18 |0.26| 0.07 L 4)
4.2 10 0. 42 0.30| 0.13 L
2.15 3.2 9 0.47 | 0.18 |0.21| 0.10 Non 4)
0.25 2.0 4 0.19 10.19 | 0.35| 0.06 L 8)
3.0 7 0.27 0.36 | 0.10 L
5.0 20 0.43 0.36| 0.15 Non
8.0| 26 0. 67 0.38| 0.25 Non
3.4 13.0 16 1.38 10.18 |0.25| 0.35 Non 8)
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Fig. 3. Maximum shear stress induced by
earthquake vs. S. P. T.-resistance
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Fig. 4 Maximum shear stress ratio induced
by earthquake vs. S. P. T.-resistance
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Fig. 5. Ratio of S.P. T.-resistance N and maximum-stress-ratio L vs
effective overburden pressure
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Fig. 6. Background of support for relation of Fig. 5 or Eq. (7)
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