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Experimental investigation on acoustic emission of red sandstone in
Wuyishan scenic area under uniaxial compression
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(1. Key Laboratory of Geohazard Prevention of Hilly Mountains ,Ministry of Land and Resources ,
Fuzhou, Fujian 350002 China ;2. Department of Civil Engineering and Architecture ,
Wuyi University, Wuyi, Fujian 354300, China)

Abstract; Three red sandstone samples of the cretaceous Chong-an group were taken according to the
engineering geological conditions in Wuyishan scenic area. Experiments on acoustic emission ( AE)
characteristics of three red sandstone samples are carried out on electro-hydraulic servo universal testing
machine ( HUT ) under uniaxial compression. The mechanical properties of rocks and AE characteristics
including stress-strain curves, AE energy and ringing counts are obtained. The relations among AE parameters
and stress-strain by time are analyzed in detail. On this basis, the failure process of red sandstone was divided
into four stages: rock mass compaction stage, elastic deformation stage, plastic stage, rock fracture stage. AE
energy and ringing counts have changed a lot in four stages. AE energy of rock burst are 2 x 10°(mv x ps)
above, and at this time of ringing counts are at around 2 x 10*. Compared with elastic deformation stage and
rock fracture stage, the plastic stage’ s rock AE accumulated energy and ringing counts flatten out, which
indicates there is a relatively tranquil period before the rock burst. The main frequency of rock failure is 25
and 50 KHz by fast Fourier transform analysis ( FFT). The experimental results provide the basic data for
monitoring technology design of rock stability based on AE in Wuyishan Scenic Area.
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Fig.1 Experimental installation of Acoustic emission
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Table 1 List of experimental samples
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Fig.2 Stress-strain curves of three experimental samples
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Fig.3 Relations between strain-stress and AE energy and ringing counts of experimental samples
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Fig.4 Relations between strain-time-cumulative AE energy and ringing counts of sample JQ-1
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