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Implications of failure of NSE

Air conditioning ducts collapsed

Electrical cable ladders and lighting collapsed

Pipes broke loose

Ceilings collapsed

Partitions and glazing damaged

Sprinkler pipes broke and soaked carpets, electrical 
wiring and office equipment

No severe injuries (but could have been).  

Major issue – Business Interruption 

In most cases the damage sustained to non-structural elements in recent NZ earthquakes 
could have been significantly reduced if they had been installed with appropriate clearances 
and seismic restraint.
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Implications of failure of NSE

Source: FEMA P-1024 “Performance of Buildings and Non-structural Elements in 
the 2014 South Napa Earthquake”, dated February 2015.
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Challenges to achieving good 
performance of NSE in earthquakes

1. Coordinated Construction Documentation

Fragmented requirements in NZ Standards

Specimen design for façade, glazing, building services.  Contractor DB

Seismic restraint of NSE usually covered by Performance Spec

2. Contractor and Sub-Contractor installation

Multiple sub trades not well coordinated – result - lack of clearance

Responsible for coordinating NSE and their restraints within completed documentation

3. Enforcement

Independent body inspects & certifies sprinkler system to Code Compliance Cert

Lack of follow up and inspection for façade, glazing, partitions, ceilings and building 

services are installed in accordance with relevant standards.
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What is causing damage to NSE?
1. Elements with no seismic restraint
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What is causing damage to NSE?
2. Elements that are unable to withstand building deformations
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What is causing damage to NSE?
3. Elements without sufficient clearances
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What is causing damage to NSE?
4. Coordination/Construction/Inspection



WSP Opus

Comparison of Building Standards
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Design & Construction Coordination
Opportunities to coordinate multiple services, partitions, ceilings, structure
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Possible Solutions
Introduce design and coordination for the seismic restraint of non-structural elements during 

the design phase.

Allowance for both building owner and tenant requirements 

Consider coordination of seismic restraints for multiple services in congested areas.  This is 

likely to result in reduced costs, reduced construction timeframes and improved buildability.

ECI – to ensure primary and secondary services are taken into account and installation 

experience is incorporated into the design. 

Larger ceiling spaces.  Insufficient ceiling space can lead to conflicts between services, 

seismic supports, structure and partitions. 

Independent inspections of the installation to confirm that it meets the requirements of the 

relevant standards.
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Design cost to provide compliant NSE

The professional fees to design and undertake full 3D coordination of the seismic restraints 

for non-structural elements is around 0.5 – 1% of the construction value for new-build.

Fletcher Construction have advised that they allow 2.5% of the new-build construction value 

to design and coordinate non-structural elements if it has not been done during the design 

phase

The reason the cost is greater when done by the Contractor during the construction phase 

is because there is a greater amount of coordination required to work in around already 

completed design.

Retrofit costs and programme can be substantially more.
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Construction costs

Construction costs to install code compliant seismic bracing to ceilings, partitions and building 

services elements is relatively small
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Summary

In most cases the damage sustained to non-structural elements in recent earthquakes 

could have been significantly reduced if they had been installed with appropriate clearances 

and seismic restraint.

Challenge is to move toward:

Fully integrated design

Elements that are designed by the Contractor are integrated into the design documentation

Sub-trades construct in accordance with the integrated design

Ensure appropriate inspection occurs to confirm that the non-structural elements have been 

constructed to meet the requirements of the relevant standards


