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Deep geophysical and geotechnical characterisation of
the Canterbury Plains

— Shear wave velocity profiles

- Site period

Combine with other studies to provide a better
understanding of ground motions recorded during CES
and forward modelling of future events

Assess NZ51170.5 framework and other international
site classification approaches

Application of best practice surface wave investigation
techniques in New Zealand
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Posiglacial marine
deposits

Christchurch City area

Posiglacial fluvial

<] Late Miocene
57 Volcanic rock

(Forsyth et al. 2008)



THE UNIVERSITY

Investigations & OF AUCKLAND
171°30' 172°00' 172°30' 173°00'

‘-u. ‘ ﬁ; 4 9%1;”7;&("
; ! N -

iapoi

Heathcote

Valley I -43°30'

F A Strong motion stations™ @Ak
O Active + Passive Arrays (2014
‘ ‘ ‘ + H/V (2014)
. - 8 Active + Passive Arrays (2013) .
-44°00' /™ EE—— T I I — —1 —44 00'

171°30' 172°00' 172°30' 173°00'



( 7 UNIVERSITY OF ‘
|m

ARKANSAS

Shear Wave Velocity Testing at each Site
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Zir;e:rarra\;r?f 24-48 Active Source MASW using Rayleigh
.5-Hz vert/horz .
geophones and Love Waves and P-wave Refraction

Equal spacing of 2m
(94 m long array)

Four different
source-offset
locations (5, 10, 20 &
40m)
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Circular Arrays of 10
broadband
seismometers (20s T)
Array diameters of
50, 250, 500, and
1000 meters
Recording time of 30-
240 mins per array
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Ambient-Wavefield (MAM) and Horz to
Vert Spectral Ratio (HVSR) Testing
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MultiChannel Analysis of Surface Waves (MASW)

Microtremor Array Methods (MAM)

Frequency Domain Beamformer (FDBF)

High Resolution f-k (HRFK) and Modified

Horz to Vert Spectral Ratio (HVSR)
Processed based on SESAME

Analysis Spaitial autocorrelation (MSPAC) )
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H/V Spectral Ratio

e Site period estimates based on H/V spectral ratio
e Broadband seismometers (20 s period +)
e 30-60 min ambient noise records

e Site period to basement (NZ51170.5 site period)
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Site Period - Canterbury
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Christchurch Geology
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(Forsyth et al. 2008, Cox et al. 2015)
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Impedance contrasts

HVSR Plot - CMHS (Adjacent to Port Hills) HVSR Plot - Garrick Park HVSR Plot - Fitzgerald (Adjacent to CBD) —_— M::Dev
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Site Period - Gravel
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Site Period — Volcanics
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Site Period — Basement
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