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FOURTH ANNUAL ISET LECTURE-RECENT DEVELOPMENTS 
·IN TIlE EVALUATION OF SOIL LlQUEFACfION 

H. BoLTON SmIDt 

ABSTRACT 

Earthquake I.ducecl Uqueractlon of saturated cobesiODless depoolts il a 
dramatic ca.... of dam... 10 structures due to slnkln,. OItcesslv. dldDJ and 
uneven settlements. Uaht Itructures may ftoal upward.. Foundation may 
cIlsplaoo lalerally causln. atructural failure. WhIle liquefaction has been 
repotted in numerous earthquakes. It wal moot dramatic durlDJ the NllJata 
and Alaska earthquakes of 1964. Much InformatloD bas been pined rocontly 
related to c;arthquake inducecl liquefaction. 

It would seem Ibat Iho deal,. enall100l may evaluate the liquefaction 
potential of a cohosion1eos soU deposit based upon Ibo deta obtained from tho 
laboratory tesl results or by lb. luidsDCO derived from the field porfonnanco of 
sand deposits durlDJ !he recent earlbquokos. Insltu cbaractorild .. like .tandard 
penetration test value are of considerable utilitY. The uDdontandlnl of the 
liquefaction bas DOW advanced to a polDt where comparable mulls can be 
obtained whichever procedure is usod as Iho basis for doIion docisisns. 

INTRODUCTION 

One of the most dramatic causes of damage to eoglneerlog structures 
during earthquakes has been tho development of liqUlll'action in saturated sand 
deposits, manifested either by tbe formation of boils and mud-apouts at the 
ground surface (see Fig. I), seepage of wator through ground cracks and in 
some causes by the development of qUickaand-like conditions over substantial 
arcas. Where the latter phenomenon occurs, buildln&1 may sink lubstantiaUy 
into the ground or tilt excessively, light-weight structures may 1I0at upwards 
to the ground lurface and foundations may displace laterally causing structural 
failures. 

While liquefaction has been' reported in numeroUs earthquakes (Seed, 
1967).nowherc has the phenomenon been more dramatically illustrated in 
recent yean than in the Nilgata. Japan earthquake of 1964 and tbII Alaaka 
earthquake of the same year. However much information has heen.pined 
for recent studies related to other earthquakes and it is the purpoae of this 
paper to sum~ these recent developmen". ' 


















































