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Dynamic Site Characterisation - Seismic Geophysical Testing

Goals for dynamic site characterisation:
« Develop profiles of S-wave and/or P-wave velocity (Vs and V;)
« Evaluate site period (T,)

Invasive Testing Methods:

« Source and/or sensors placed beneath the ground surface
Conventionally, lowered into boreholes
More recently, directly pushed into the ground

* Localized measurements of Vg and Vp

Non-Invasive Testing Methods:
« Source and sensor arrays at the ground surface
« Spatial averaging of material properties



Dynamic Site Characterisation - Seismic Geophysical Testing

Invasive Testing Methods: Suited to liquefaction studies

« Source and/or sensors placed beneath the ground surface S _
Conventionally, lowered into boreholes V_s'bas_ed simplified liquefaction
More recently, directly pushed into the ground triggering procedures:

* Localized measurements of V¢ and V; * Kayen etal. (2013)

« Andrus and Stokoe (2000)



Invasive Testing Methods

Conventional, borehole-based methods:
* Downhole seismic testing (DH)
* Crosshole seismic testing (CH)
« PS suspension logging

Direct-push methods:
« Seismic cone penetration testing (SCPT)
 Downhole equivalent
« Seismic dilatometer testing (SDMT)
 Downhole equivalent
* Direct-push crosshole seismic testing (DPCH)
« Crosshole equivalent



Direct Push Crosshole Testing (DPCH)

(a) Cross Sectional View

Well-suited to testing near-surface, soft soils l_.v Source Rod Receiver Rod
y Impact ﬂ

« Testing method outlined in Cox et al. (2018) and
focus of my PhD research -

1.5to 2.5m

* Rapid development and increased use following . Sround Surface
2010-2011 Canterbury Earthquake Sequence: p-wave

* Ground Improvement Trials
« Liquefaction Case Histories
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(b) Plan View

Cone instrumentation: 4[ _
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Example DPCH Data

Rt (%) & gc (MPa)
-10 0 10 1

Develop profiles of Vp and V¢
with depth

Fully-saturated solls indicated
by V, > 1,500 m/s

Depth (m)
N




DPCH Applications: Ground Improvements

Test unimproved ground & between and
across ground improvement elements

Red Zone ground improvement trials and
beyond:
Alexander et al. (2019), Hwang et al.
(2017), Wotherspoon et al. (2017),
Stokoe et al. (2016), Wotherspoon
et al. (2015), Stokoe et al. (2014)
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DPCH Applications: Sample Disturbance

Shear wave velocity to evaluate disturbance of high-quality soll
samples (e.d., gel-push samples)

* Bender element testing on laboratory specimens
* In-situ measurements from DPCH testing near borehole



DPCH Applications: V¢ & V, = Void Ratio?

Porosity Relationship (Foti et al. 2002) BH  ac(MPa) Vg (ms) Vg (ms) Void Ratio
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