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Abstract: Earthquake-induced soil liquefaction is one of the leading causes of significant earthquake
damage worldwide. It is also a complicated phenomenon of long-standing interest in the geotechnical
earthquake engineering community. Assessment of soil liquefaction potential is an essential task in en-
gineering practice. This paper provides an overview of the development and evolution of the proce-
dures for evaluating soil liquefaction triggering during the last five decades. The focus here is on the
more recent advances in the simplified procedures for soil liquefaction potential evaluation from both

deterministic and probabilistic analysis perspectives. Over the past two decades, these simplified pro-
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cedures have been advanced, especially in two aspects: (1) advance in both quantity and quality of

the databases of case histories, in which sites were characterized by one or more in situ tests (such as

the standard penetration test, the cone penetration test, the shear-wave velocity measurement, and

the dynamic cone penetration test) , and (2) recognition of various uncertainties and development of

probabilistic evaluation procedures. Insights are provided herein through a critical review of these ad-

vances. Discussions are also extended to a few correction factors that relate to the cyclic stress ratio

and the cyclic resistance ratio in situ tests under a set of reference conditions. Cross-comparisons are

made among selected representative methods of liquefaction potential evaluation, and issues encoun-

tered in these evaluations are discussed. Lessons learned from decades of research, development, and

practice of soil liquefaction potential evaluations, as summarized in this retrospective review, offer a

prospect for next-generation liquefaction triggering evaluation procedures.

Keywords: soil liquefaction; earthquake; liquefaction triggering procedure; deterministic correlation;

probabilistic correlation; research advances
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Table 1 Corrected factor and adjustment parameter equations for calculating CSR recommended by R.W. Boulanger et al"”
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Fig.38 Dorbry et al™” proposed constant cyclic shear strain liquefaction triggering chart calibrated with the field case histories of

the uncompacted recent clean and silty sands: recent artificial fills and the natural silty sands in the Imperial Valley of Cali-

fornia
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