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A Comparative Study on the Evaluation Methodologies
of Liguefaction Potential

Yong-Jun Yoon

Department d Civil Engineering, Graduate School

Pukyong National University

Abstract

The term liquefaction has been applied to the process by which a saturated
cohesionless soil under external forces suddenly looses its shear strength and
behaves like a fluid. Various kinds of liquefaction-induced damage including slope
failures, bridge and building foundation failures, and flotation of buried structures
have been reported to occur during the earthquake.

Several methods to evaluate the liquefaction potential of saturated cohesionless
soils have been proposed in the literature. The existing methods largely depend
on the field test such as the standard penetration test, the cone penetration test,
or the stress wave test. The objective of this study is to investigate differences
depending on evaluation methodologies for the evaluation of liquefaction potential.
Factors of safety against liquefaction were evaluated based on Seed and Idriss
method, the modified Seed and Idriss method, Eurocode, the CPT method, and
the shear wave velocity method. The results were compared and analysed.

Ten different earthquake records were selected for the input earthquake and the
cyclic stress ratios of soil deposits were evaluated through the earthquake

response analysis by using the SHAKE91l The cyclic resistance ratios were
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evaluated based on the above mentioned methods and then the factors of safety
against liquefaction were estimated. The acceleration of base rock motion was
chosen as 0.154g and the design earthquake magnitude was chosen as 6.5 based
on the domestic standard.

According to the results obtained in the study, the earthquake response to the
given rock motion was appeared to be different depending on the input seismic
characteristic and the stratigraphy of the soil layer. In case of the factor of safety
against liquefaction, the Eurocode method generally provided higher values than
Seed and Idriss method. The modified Seed and Idriss method resulted in
inconsistent values depending on the earthquake response. The CPT method and
the shear wave velocity method may require additional data to verify their
effectiveness.

Finally, a standard input earthquake suitable for the domestic earthquake
environment should be provided to obtain a consistent factor of safety against

liquefaction of saturated cohesionless soils.

Keywords : Liquefaction, liquefaction potential, earthquake response analysis, cyclic

stress ratio, cyclic resistance ratio
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Earthquake No.
m) | 1 2 3 4 5 6 7 8 9 | 10
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& Idriss| 58 | 022 | 022] 032|032 033 | 033 | 026 | 038 | 044 | 0.29
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Eurocodel 23 | 025 [ 025 | 036 | 036 | 036 | 0.37 | 0.29 | 042 | 050 | 0.32
58 | 024 | 024 035]035|035] 036 | 028 | 041 | 048 | 031
oPT 43 | 028|028 | 041 041|042 043 | 033 | 048 | 057 | 037
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45 | 079|071 112 113 | 116 | 129 | 100 | 111 | 161 | 126
eeq | 57 | 0741066 | 099 | 106 | 133 | 1.14 | 097 | 095 | 157 | 127
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45 | 075| 075|090 | 075 | 084 | 073 | 087 | 074 | 068 | 0.76
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eeq |46 [ 067]070[071]071] 083 104|069 | 091|078 [ 070
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& Idriss |52 | 0311029039 | 029 | 041] 041 [ 0.28 | 040 | 031 035
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103 | 034 | 032 043|032 ] 045 046 | 030 | 045 | 034 | 039
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