WO 2012/050880

1/6

PCT/US2011/053645

o

Toot body 130

Recehear Atray 125

Sl

S
“Q“‘q\:&.‘\\‘ﬁq{;

e

Clamped comprass- 8

onal source 15

2

T

2o
=
T

e
i

Pulzed comprassional |
or shear soueg 120

| Material 115 |

: Recsivar Artay 125

CrACK ODERY

{Zrack glosed s

Fracture in formation
intermitiently reffecls
pulse seguRnces

Figurs 1, Exampls arrangement for investigating cracks and other
damags that ron paralie! or sub-paraiial 1o the barehole
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Figure Za, Received Pulses from Void or Interface { Linear Response)
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Figure 2b, Received Pulses from Crack {Non-Linear Reaponse)
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Figure 3.
Ernvedope detector usad 1o distinguish
between finsar and norvlinear scatterors.
Acrackis incaled at position A, Figure
Ja shows the reflectsd low frequency
vibration with the high pulses
sugarinposed in the ypper panal. The
tower paret shows the same signal after
"8 Yoid {Linear} high pass fiteriag b eliminated e low
. ! frequancy wave., An arwalope detestor
niay be used o delideats the absolute
amplitude trend versus time.
Figuee 3hshoves the same peacedure
spplied to the reflection Form avoid at B,
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Figure 3b, Delsction of Non-Linear
Scatterer with Envelope Datector
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Figure 4, Example arrangemeant for investigating cracks and other
damage oriented substantially perpendicular to the horehols
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2 Figure 5a, Probe Pulse
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% Figure 5b, Regular Probe Pulse Sequence (Pump Silent)
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% Figure 5¢, Low Frequency Pump Cycles
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% Figure 5d, Probe Pulses Superimposed on Pump Cycle
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% Figure 5e, Modulated and Unmodulated Probe Pulses
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Figure Ba, Recsived wavsforms with no pump vibration {reference condition}
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Figure §o, Received waveforms duriog masimum low frequency difatation
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