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Background 

 NZS4219 :2009 

– Provides seismic design requirements for services in buildings 

– Excludes Sprinkler System Piping 

• When written, NZS4541 had it right 

– Wellington 2013 Earthquake 

• Did the Fire Industry get it right? 

• Anecdotal evidence 

 Other trades did not! 

– Not withstanding 

• Standard for Sprinkler Systems likely to increase 

 

 

 

 

 

 

 

 

 

 

 

 

 



NZS4541:2013 

 Clause 403.12.2 

 

All pipework shall be designed to resist repeated forces due to seismic acceleration of 1.0 g acting on the mass 

of the pipework in any direction in addition to the gravity force. 

 

NOTE - This load may be greater than the requirements of NZS 1170.5, and may increase the support size but it 

eliminates the need for a more detailed study. 

 

Aon is aware that some parties consider: 

 

 This clause is an inadvertent error 

 This clause is inadequate 

 

 Proposal to amend NZBC 

– Replace 1.0g by the factor C calculated by NZS4219  Equation 3.2 
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NZS4219 Seismic Design Coefficients 

 A guide to its use 

 How to find the information you need? 
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NZS4219 Equation 3.2 

C= 2.7 CHZCpRc 

 
 CH= 3.0 above ground floor, or 1.0 at or below ground floor 

 Z= seismic zone factor (Location based) Slide 5 

 Cp= Performance Factor Slide 6 

 Rc= Component Performance Factor Slide 7 & 8 
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Seismic Z Factor 

 Refer  
– Informative 

• NZS4541:2013 Appendix Q  

– Normative 

• NZS4219 Table 3 or figure 2 

 

Examples 

 Auckland – 0.13 

 Rotorua  - 0.24 

 Wellington – 0.40 

 Arthur’s Pass – 0.60 

 Christchurch – 0.30  

 Dunedin – 0.13 
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Cp Performance factor 

 Anchors fixings or fastners 

• Cp= 0.85 

 

 Braces and Supports (for category P4 components)  

 

• Cp = 0.85 or from Appendix C 

 

 

 Appendix C 

– Steel Pipe flanged, welded or grooved  

•  Cp= 0.45 

– Steel Pipe, screwed joints   

• Cp= 0.65 
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Building Importance Levels 

 NZS4219 Appendix A 

 

 IL 1 – Structures with low hazard to life 

– Farm Buildings, towers in rural situations, Buildings less then 30m2 

• Unlikely to be sprinklered. 

 IL2  - Normal Buildings not IL 1,3 or 4 

– Single family dwellings, car parks 

– Careful review of potential IL3 buildings to see if IL4? 

 IL3 -  Structures that may contain people in crowds, contents of high value to the community or pose risks to 

people in crowds 

– More that 300 people in one area, primary schools with a capacity greater than 250, public assembly 

greater than 1,000m2, or commercial buildings with gross area greater than 10,000m2 

 IL4 – Structures with special post disaster functions 

– Medical emergency or surgical facilities 

– Police and fire stations 

– Buildings containing hazardous materials capable of causing hazardous conditions past boundary 

 IL5 – Special structures posing catastrophic risk to the community 

– Major dams. 
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Rc Component Risk Factor 

 Fire Fighting Systems (other than sprinkler systems) are a Part Category P4 

– Treat Sprinklers as P4 
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Component Risk Factor for Part Category 4 

Building Importance Factor 

1 & 2 3 4 

1.0 1.30 1.80 



Example 1 - Single level primary school in Northland  - 200 students 

C= 2.7 CHZCpRc 
 

 Single level building, therefore CH = 1.0 

 Northland  Z=0.13 

 Fastners, Cp= 0.85 

– Threaded Pipe, from Appendix C, Cp = 0.65. 

 IL2 Building, Rc= 1.0 

 

 C= 2.7 x 1.0 x 0.13 x .085 x 1.0 

      = 0.3g 
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Example 2 – Multi-Level Major Hospital in Wellington/Christchurch 

C= 2.7 CHZCpRc 
 

 Multi level building, therefore CH = 3.0 

 Wellington  Z=0.40   

 Fasteners, Cp= 0.85 

– Threaded Pipe, from Appendix C, Cp = 0.65 

– Grooved pipe, from Appendix C, Cp = 0.45 

 IL4 Building, Rc= 1.8 

 

 C= 2.7 x 3.0 x 0.40 x 0.85 x 1.8 

      = 4.95 g 
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King Canute 
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