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Introduction



Damage to Christchurch 

Buildings after M7.1 

2011



Christchurch: consequences of a passive 
approach













PERFORMANCE OF MASONRY BUILDINGS AND CHURCHES IN THE 

22 FEBRUARY 2011 CHRISTCHURCH EARTHQUAKE Dmytro Dizhur

et al., Bulletin of the NZ Society for Earthquake Engineering, 44:4,pp 

279-96.
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Force paths in a simple 

building



Basic considerations

• Source of inertia loads

• Face-loaded walls

• Supporting floor/roof diaphragms

• In-plane loaded walls

• Foundations
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Retrofitting approaches



Retrofit Approaches

1. Improving seismic performance







Retrofit Approaches

2. Provision of new structural systems





Retrofit Approaches

3. Weight reduction



Retrofit Approaches

4. Consider pounding of adjacent buildings

Tie buildings together



Examples of retrofitting































Resources



Key Resource

“Seismic assessment of existing 
buildings” 

Published Nov. 2018

https://www.building.govt.nz/building-
code-compliance/b-stability/b1-
structure/seismic-assessment-
existing-buildings/





Unreinforced Masonry 

Buildings C8

• Typical Building Practices in NZ

• Observed Seismic Performance

• Factors Affecting Seismic 

Performance

• Assessment Approach



Unreinforced Masonry 

Buildings C8 (continued)

• On-site Investigation

• Material Properties and Weights

• Member/Element Capacities

• Global Capacity

• Earthquake force and Displacement 

Demands



Table C8.2: Historical techniques used for 

URM buildings and common features











Final thought

Retrofitting should respect existing 

architecture





Refer to “Moments 

of Resistance” by 

Taylor, Preston and 

Charleson



Thank you

Questions?





Additional slides if needed 

for question time



Seismic Safety Policy regarding 
existing buildings in New Zealand and 

an approach to avoiding pounding

Andrew Charleson



Building Act 2004

The core framework for managing 
earthquake-prone buildings took effect 
from 1 July 2017 (through an 
Amendment Act)



The 2017 system affects owners of 
earthquake-prone buildings, territorial 
authorities (local councils), engineers, 
other building professionals and 
building users.



Definition of earthquake-prone

If a building, or part of it, will have its 
ultimate capacity exceeded, and would 
collapse in a moderate earthquake.

(Less than 33% of the strength of a new 
building (NBS))



• In determining the %NBS the engineer 
must:

• have a clear understanding of the 
structure and how it will respond in an 
earthquake, and

• be confident that there are no aspects of 
the structure that require more specific 
or detailed investigation and assessment; 
ie no potential Critical Structural 
Weaknesses that could lead to a %NBS 
that is less than 34%NBS.



Procedures

1. Territorial authorities  (TAs) identify 
potentially earthquake-prone buildings (ISA)
2. Owners must obtain engineering assessments 
of the building carried out by qualified engineers 
(DSA)
3. TAs determine whether buildings are 
earthquake prone, assign ratings, issue notices 
and publish information about the buildings in a 
public register
4. Owners must display notices on their building 
and remediate their building.



Key Resource

“Seismic assessment of existing buildings” 

Published Nov. 2018

https://www.building.govt.nz/building-
code-compliance/b-stability/b1-
structure/seismic-assessment-existing-
buildings/



Contents

• Assessment objectives, principles, 
procedures and analysis techniques

• Initial seismic assessment (ISA)

• Geotechnical considerations

• Concrete, steel and timber buildings

• Moment frames with infill panels

• Non-structural elements

• Report and assessment templates



Register of earthquake-prone buildings







Timeframes for action

Seismic risk area: High

TAs must identify potentially earthquake-
prone buildings by: Priority 1 Jan 2020, 
Other 1 July 2022

Owners of buildings must carry out seismic 
work within (time from issue of EPB 
notice): Priority 7.5 years, Other 15 years





Why retrofit?



Procedures

1. Territorial authorities  (TAs) identify 
potentially earthquake-prone buildings (ISA)

2. Owners must obtain engineering 
assessments of the building carried out by 
qualified engineers (DSA)

3. TAs determine whether buildings are 
earthquake prone, assign ratings, issue 
notices and publish information about the 
buildings in a public register

4. Owners must display notices on their 
building and remediate their building.


