Phenomenological description of acoustic emission processes
during high-pressure sand compaction
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Introduction
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Decrepitation of fluid inclusions

Decrepitation of fluid inclusions was also
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Comparative of results obtained with different AE features

ey | Ampiigo | counts | Energy | Frequency | ampitide | counts | energy | Orain breakage (represented in orange) can be detected up to the second

stage at room temperature and up to the fourth stage at 100°C when
analysing AE frequencies, amplitudes and energy. However, in both cases
the results of AE counts showed a spread of this phenomenon up to an
additional stage.
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We performed uniaxial compression tests on sands using acoustic emission (AE) methods to detect the
onset of breakage. Force and displacement were measured together with the corresponding AE signals.

The testing program consisted of 1-D compression tests up to a pressure of 122 MPa (12t) with The conclusions based on AE results are as follows:

temperatures up to 100°C. Each 1-D compression test consisted of a loading/unloading path, each one
made of 6 stages. Pressure was stepwised rised at different rates and for different temperatures (up to
100°C) in 2 ton stages. After each compression step, pressure was hold constant during 120 s to minimize
the effect of deferred phenomena.

1. At room temperature, grain failure was acoustically detected for axial loads up to 40 MPa (2nd stage of the test). However, at 100°C, this
phenomenon can be identified for loads up to 80 MPa (4th stage). This additional breakage of sand particles at higher temperatures could be
explained by the decrepitation of fluid inclusions, which also produces grain crushing.

2. Grain breakage caused by decrepitation of fluid inclusions could also be detected in duration vs amplitude crossplots, since short (low duration)
and strong (high amplitude) hits associated with grain crushing became more important for the test performed at 100°C.

The threshold for AE events was set to 45 dB and pre-amplifier at 40 dB. The AE sensors were placed at

the external surface of the compression device, by using a rubber band for room temperature tests, or a o _
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prepared for the test. activities in sand Is helptul to assess the settlement.
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