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Thompson, BD Young, RP and Lockner, DA, (2009). JGR, Vol. 114,
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Quantitative Laboratory AE
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oo Natural Hazards
Application to Volcanic Seismicity
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Engineering Application. Hydraulic Fracturing
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Goodfellow SD, Nasseri MHB, Maxwell S and Young RP, Hydraulic Fracture Energy Budgets: Insights from the laboratory, GRL 2015
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Engineering Application. Hydraulic Fracturing
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Rock Fracture Dynamics

Facility (RFDF)
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and experimental data

+ Laboratory validation of high
performance models

+ Fundamental understanding
of failure processes

+ Building constitutive
relations for rock failure
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& toronto  True-Triaxial Geophysical Imaging Cell and
Polyaxial Testing Machine

*Polyaxial servo-controlled loading system; 6800 kN axial, 3400 kN lateral

*Polyaxial (true triaxial) and triaxial geophysical imaging cells

*Temp. up to 200 °C

*Full waveform continuous Acoustic Emission (18 sensor 3D array sampled at 10MHz — up to 8hrs)
+3D velocity measurement system ( including 6P and 12S axial sensors)

*Pore pressure control and 3D permeability along independently controlled axes
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True-Triaxial Testing (TTT): Geophysical Imaging Cell

One of the few True Triaxial
Rock Deformation Facilities .
with Integral Geophysical saraclasrattis
Imaging for laboratory =
experiments and modelling
of rock fracture:
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SEAL - ‘MICKEY MO!
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(MMS)

- 3D geophysical segpmase e
measurements provide
data to validate models

« 3D directional
permeability
measurements

« Coupled hydraulic,
stress, and thermal
conditions

« Laboratory simulation of
the engineered
subsurface environment
of the Earth




| & | UNIVERSITY OF

&y TORONTO

Transducers for I/e/oc/ty and AEin TTT
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T TT Source Characterization of AE
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Ghaffari, H.0. Nasseri, M.H.B. & Young, R.P. (2014), Nature Scientific Reports
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Nasseri, et al. (2014), IJRMMS
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AE Location and Failure Planes
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Permeability Prediction, Statistical Approach
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Thank you
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