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Overview of Presentation















• AS/NZS 7000 Appendix C: Special Forces has a section 
on Earthquakes

• “Wind loadings are usually the main determining 
factor in the design of overhead line towers”

• Conductors essentially don’t influence the design (but 
include their mass)

• Conductors can be considered a linear spring, not 
worth it for distribution.

• Number of methods to assess but simple Equivalent 
Static force method is best. 

• Liquification: have to build infrastructure everywhere 
hard to avoid. Consider serviceability.

Seismic portion of Overhead Line Design



• NZ loading code AS/NZS 1170
• Part 5 is Seismic and is NZ specific
• Based on research of fault lines and probabilities.
• Separate commentary

New Zealand’s Seismic Code





• Seismic force proportional to the weight
• Code is a method to develop the co -efficient.
• Period of the structure is important

Development of the Code



• Ch(T) –Spectral Shape
• Dependent on the soil type and period 
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• Ch(T) –Spectral Shape
• A and B rock
• C, D and E soft



• Z –Hazard Factor
• Location, how close to 

a fault line and 
likelihood of the fault 
rupturing and severity 
of rupture



• R –Return period
• Importance level and design life
• Given in AS/NZS 7000 Table 6.1



• R –Return period
• ULS vs SLS



• R –Return period



• R –Return period



• N(T,D) –Near fault factor
• Extra loading if close to a stated fault line
• Unlikely to contribute as kicks in for long period 

structures



• Sp –Structural Performance Factor
• Kμ – Du c t ility Fa c to r
• Ba se d  on  th e  d u c t ility a n d  n on -lin e a rity 
• Ca n  re d u ce  th e  d e m a n d  if th e  syste m  h a s d u c t ility
• De te rm in e  if you  w a n t  th e  syste m  to  re m a in  lin e a r o r 

n on -lin e a r
• Da m a g e  a ft e r a n  e ve n t



• Sp –Structural Performance Factor
• Kμ – Du c t ility Fa c to r

• Force  d isp la ce m e n t  cu rve s

Lin e a r Non -lin e a r



Parts and Components

• Something in the code which 
is not well understood

• Secondary structure supported 
by the primary structure

• Description from commentary: 
Items of plant, machinery and 
services

• Example: Transformer 
connected to a pole

• For the design of the 
connection to the structure



• C(0) –Site Hazard Co -efficient
• As previously shown but for a period of 0

• CHi –Floor Height Co -efficient
• How high the part is attached to the structure

• Ci(Tp) –Part Spectral Shape Co -efficient
• Uses the period of the part and how it will move



• Cph –Part Response Factor
• Takes into account the level of ductility that the part 

can sustain
• Note need to show that part under the seismic force 

can achieve the ductility stated.
• Usually taken as 1



• Rp –Part Risk Factor
• The risk of the part if it were to fail.



• NZS 1170.5 Vertical action. Generally less that weight 
of the structure so not an issue.

• Similar method as for horizontal. 
• But for Parts and Components (transformers) need to 

consider the vertical action for the connections.

Vertical Actions



HB331 Example
• Section 15.7
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HB331 Example
• Section 15.7



Conclusions

• Earthquakes don’t follow the code, based on 
probabilities

• Need to understand the return period being 
considered as AS/NZS 7000 is different to AS/NZS 
1170

• ULS and SLS and what damage they equate to
• When to consider something as a part. 



When to consider Seismic Design

• Transformers mounted on poles.
• Ground that is liquefiable or susceptible to lateral 

spread
• Most cases s eismic doesn’t actually govern





Questions



Thank you

wsp.com/ nz
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