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CANTERBURY EARTHQUAKES COMPLEX 
LAND DAMAGE - ASSESSMENT OF INCREASED 
LIQUEFACTION AND FLOODING VULNERABILITY
Tonkin + Taylor for Earthquake Commission and Chapman Tripp
Project Location: Christchurch

Vertical tectonic movement combined with liquefaction related land damage induced by 
the 2010-2011 Canterbury Earthquake Sequence (CES) caused extensive ground surface 
subsidence affecting 85% of the residential flat land properties in the wider Christchurch 
area. Detailed investigations revealed that in some areas the ground surface subsidence 
has resulted in an increase in the vulnerability of the land to both liquefaction and flooding 
in future earthquake and flood events.

On behalf of the Earthquake Commission (EQC), Tonkin + Taylor (T+T) undertook an 
extensive programme of works to assist them with the identification and qualification 
of these complex forms of land damage. This programme of works included: detailed 
technical studies to identify the mechanisms causing these forms of land damage; advice 
to the High Court that resulted in the confirmation that these forms of land damage 
are covered under the EQC Act; the compilation and management of unprecedented 
quantities of data related to this process; the development of tools and innovative 
assessment methods to be able to quantify the increase in vulnerability; processes to 
determine which residential properties qualified for these forms of land damage; and 
the application of T+T’s technical expertise to implement these assessment methods in 
a robust, consistent and timely manner for 140,000 residential properties in a way that 
considered all of the relevant data for each individual property.

T+T have developed an elegant solution to this problem that has also resulted in a 
significant contribution to the international body of knowledge around liquefaction and 
flooding hazards that has been recognised through international accolades and awards. 
Both the nature of the problem and the size and scope of its application are unprecedented 
globally.
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