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Liquefaction assessments at shallow foundation building sites

in the Central Business District of Christchurch, New Zealand
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6. Conclusions

Liquefaction of loose shallow sand and silt layers led to much
damage in the CBD during the Canterbury earthquake sequence,
especially in areas with significant ejecta [1,4]. The CPT proved to be
a useful site characterization tool in Christchurch. Its results enabled
liquefaction triggering evaluations using established simplified proce-
dures that were generally conservative. Severe liquefaction was esti-
mated in areas along the Avon River in the CBD for the 22 FEB 2011
Christchurch earthquake, which is consistent with the observations, but
liquefaction triggering was also estimated at CBD sites that did not
manifest liquefaction for the 4 SEP 2010 Darfield and 13 JUN 2011
earthquakes [4]. The overestimation of liquefaction triggering for these
events led to 1D post-liquefaction ground settlement estimates that
were generally similar to those estimated for the 22 FEB 2011
Christchurch earthquake, whereas significant building settlements
and damage in the CBD were observed only for the 22 FEB 2011
Christchurch earthquake and not for the 4 SEP 2010 Darfield and 13
JUN 2011 earthquakes [4]. Thus, while the CPT-based liquefaction
procedures provide valuable insights, analyses presented in Bray et al.
[4] showed it was difficult to capture the actual range of ground and
building performances in the CBD observed after each of the key events
of the Canterbury earthquake sequence.
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