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B. Bradley
Recordings in proximity to the CTV site

• No ground motion recordings at the CTV site 
 during the major Canterbury earthquakes

• However, 4 ground motion instruments in the 
 vicinity of the CTV site
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B. Bradley
Recordings in proximity to the CTV site

• There is significant spatial variability in ground 
 motion intensity over short distances, 

 particularly for high frequencies
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B. Bradley
Recordings in proximity to the CTV site

• Variability at high frequencies (i.e. short 
 vibration periods) evident in response spectra 

 comparison of the four ground motion 
 recordings

Nearly a factor of 2 

 difference in SA(T=1.5s)
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B. Bradley

Instrumentation at the CTV site

• Instrument deployed at the CTV site in March 
 2012

• Ground motions observed at the site since 
 March 2012 can be compared with those 

 concurrently observed at the nearby 
 permanent strong motion stations, in order to 

 investigate any potential peculiarities
• Only events >ML

 

4.0 were considered (with 
 peak ground acceleration up to 5%g)
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B. Bradley

Instrumentation at the CTV site
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B. Bradley4th September 2010 ground motions vs. 
“design ground motion”
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B. Bradley4th September 2010 ground motions vs. 
“design ground motion”

• Seismic hazard deaggregation –
 

SA(T=1.0s)
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B. Bradley4th September 2010 ground motions vs. 
“design ground motion”

• Ground motion durations from the Darfield 
 earthquake were larger than predicted
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B. BradleyComparison with ground motions from the 
Alpine fault in Christchurch

• Ground motions in Christchurch from an inferred Alpine fault 
 earthquake (Mw8.1; R130km) will be similar to those in Tokyo 
 from the Tohoku earthquake (Mw9.0; R110km).
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B. BradleyComparison with ground motions from the 
Alpine fault in Christchurch
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B. BradleyComparison with ground motions from the 
Alpine fault in Christchurch
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B. BradleyComparison with ground motions from the 
Alpine fault in Christchurch
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B. BradleyComparison with ground motions from the 
Alpine fault in Christchurch
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B. Bradley

Vertical ground motions
• Vertical ground motion spectra at short periods are greater 

 than the horizontal spectra  near the earthquake source
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B. Bradley

Vertical ground motions

• This was observed in the CBD during both 
 4/9/2010 and 22/2/2011 earthquakes

Important vertical 

 vibration modes likely 

 in this period region

16

BUI.MAD249.0524A.16



B. Bradley

Vertical ground motions
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B. Bradley

Vertical ground motions

• Numerous structural collapses have been 
 attributed to the effects of vertical ground 
 motions
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