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SPATIAL AND TEMPORAL CHARACTERISTICS OF ACOUSTIC
EMISSION ACTIVITY DURING DEFORMATION OF ROCK
SAMPLES WITH INHOMOGENEOUS FAULT
UNDER BIAXTAL COMPRESSION

Jiang Haikun” Ma Shengli® Zhou Huanpeng” Hou Haifeng”
Dai Lei” Zheng Jianchang"
1) Earthquake Administration of Shandong Province, Ji'nan 250014, China

2) State Key Laboratory of Earthquake Dynamics . Institute of Geology, China
Earthquake Administration, Beijing 100029, China

Abstract: The spatial and temporal distribution of acoustic emission (AE) during the de-
formation of samples containing an inhomogeneous fault have been studied under biaxial
compression condition. The results show that the fault strength and the loading time to
failure increase and the failure mode changes from instability to gradual failure with in-
crease of lateral stress ¢,. The pre-setting fault and its heterogeneity play an important
role in controlling AE spatial distribution during the deformation. The basic pattern of AE
spatial distribution is controlled by the pre-setting fault, especially the parts with inhomo-
geneous strength and the strong segment, and the localization of microfractures starts
from the positions with inhomogeneous strength. With increase of ¢, , the dense AE distri-
bution area spreads from the positions with inhomogeneous strength to the whole strong
segment gradually. AE temporal sequence is significantly affected by ¢,. The fault shows
abrupt instability in final failure, which occurs on a background of “enhancement-quies-
cence” in microfracture activity at lower ¢,. At higher ¢;, the fault shows gradual failure,
and the frequency of AE events increases continuously and AER increases exponentially
before and after the failure. The effect of 5, on b-value is also remarkable. b-value shows
precursory decrease in the weakening stage when fault behavior is abrupt instability, but it

shows balanced change when fault behavior is gradual failure.

Key words: inhomogeneous fault; biaxial compression; experimental rock deformation;

spatio-temporal distribution of microfractures; 6-value
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