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Topics

1. Study of fault nucleation process of
uniform Westerly granite sample
under triaxial compression

2. Study of fault nucleation process using
precise location of acoustic
emission (AE) and surface strain

mapping

3. Study of geometry effect of fault on
rupture propagation



Close look at the fault nucleation process

Duration of the fault formation process, including the
nucleation process, of brittle rock sample is usually
very short (< 1 sec.).

To see the fault nucleation process in
detail.

®Use a very stiff loading frame.
@ Sarvo-control.

®High-speed recording.




1. Study of fault nucleation process of uniform
Westerly granite sample under triaxial
compression
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Surface fractures
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X-ray CT image
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X-ray CT image
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Fault nucleation process
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2. Study of fault nucleation process using precise

location of acoustic emission (AE) and surface
strain mapping

Waveform Recording System |

WM32KS
: Amp Chanels : 32
Loadmg SyStem Samp. rate: 50ns GPIB PC#1 -
‘ ‘ 40dB Samp. length: 1 KW
Buffer size: 8MW/chn
__| Resolution: 12bit
Load cell Dead time: 200usec
| ||

Clock Signal Ethernet
Data Recording System
PEAK DETECTOR
Amp PC#2
2CHN, 55d8B 170 board o
20dB
SWITCH BOX GPIB
To PULSE GENERATOR A/D D/A board -
Strain Gages 24chns, 10KHz, 16bit
Load cell
Pressure sensers DMK -8KS
Channels: 8x2 e
Frequency: DC-5KHz




AE waveform data measurement
and processing system
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AE activity during fault formation
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Nucleation zone model
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Fault nucleation process of a pre-existing,
non-uniform, healed joint
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3. Study of geometry effect of fault on
rupture propagation

=)

1 Semiconductor strain gauge
(Shear strain)
| Metal foil strain gauge

(Relative displacement)
® O PIT (AE)




3. Study of geometry effect of fault on
rupture propagation
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3. Study of geometry effect of fault on
rupture propagation
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A typical unstable slip
event
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(a) Relative Displacement (10" m/div)
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A typical unstable slip

event
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®Double event

® Sub-event 1 stopped
at the bend.

® Sub-event 2 propagated
over the entire fault
plane.
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A typical unstable slip

event

N

®Double event

® Sub-event 1 stopped
at the bend.

® Sub-event 2 propagated
over the entire fault
plane.
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Relative displacement of sub-event 2

Relative Displacement (2:{106 mAliv)
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Time delay of the second sub-event (At)
VS
Relative displacement of the first sub-event (Au )

1
T observation
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Time delay of the second sub-event (At)
VS
Relative displacement of the first sub-event (Au )
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Time delay of the second sub-event (At)
VS
Relative displacement of the first sub-event (Au )

1
T observation simulation
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Local Stress Drop (MPa)

Local stress drop
VS

Time from the previous event
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