www.chinacaj.net
5 44 B 5 P2 R S I Vol.44 No.5
2019 4 5 1 JOURNAL OF CHINA COAL SOCIETY May 2019

XU 2R, 77 22, A PR A IR S A A g S A [ 1] 52441, 2019,44(5) 1465 -

1472. doi:10. 13225/j. enki. jees. 2019. 6019

LIU Yang,LI Yuan,QIAO Lan,et al. Dry coupled ultrasonic testing technology and its application in testing rock dy-
’ namic and static parameters[ J |. Journal of China Coal Society,2019,44(5) ;1465—-1472. doi:10. 13225/j. cnki. jccs.

BB 2019.6019

THRAEFRNEIRAREsG#HSEMNAN A

Aot E & 2 AT

(1. bR R R SR TARSEE, bt 100083 ; 2. bR K ML TRk, AL 5T 100083 )

OB EAREAMAERREE AR XA FAZTA EEANERE KSR A p
NI RP EIRTBFIER Y A BMRET L2 AmAWNELNFAETNESATE
A Ay F R B RO A G Ty AR A A MR G R RIRE, B AAR A B RS ERGR Sk x Ak

PR ERSG LEEARE TSI KL, AT F4846 54865 Rk K,
B AF F ok RS MR KR, R ARAR T R LR R AT A R B AR R E AL
ReeY TR R R A%, BEATE — R BERIA I An T8 50 mmx100 mm 7 K 5 & H B3
HBIR B A BRATE AN F R KRN T A ERBRAEHS HEBERES 2R AW,
B, AFFAA T TARE S8 5 Nk RE R %, 5 R DA 5 ik iE B BT, SR 2 B AL
RAFCEAAN, XA A TR—RBAMARERERRRE HBEHW B, LS HEABRBESZTX AN
W AAERMK, X AAGE T FiREEEBRFEMNRITE RGO ERSIERREST HEE
HEAMHBEZTRETRE, #—F0 AT TFRGEEMPENZRKFIRERA, BRI #HE
NFEHRBRENG N B S BRI R g h KNSR Py Zo R ERSHAAR, LA — 28

TATHE,
KBIR. TR, ECOKXFURE,DHESLE
FESES . TD315 M EkFRAERD: A X E4HES:0253-9993(2019)05-1465-08

Dry coupled ultrasonic testing technology and its application in testing
rock dynamic and static parameters
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Abstract : The nonlinear characteristics of rock mass become increasingly prominent with the increase of depth,and its
mechanical parameters can be accurately measured and monitored in real-time, which provides a necessary basis for
rock mass change characteristics and stress monitoring in the process of in-situ stress relief. At present, however, rock
mechanics parameter measurement is mostly based on laboratory mechanics test. Timeliness and fitting method will
bring errors to test results. Conventional coupled ultrasonic transmitting and receiving probes have high requirements
for the flatness of the contact surface,so it is impossible to achieve long-term monitoring in the field borehole. Based on

the dry-coupled point-contact acoustic probe velocity measurement technology , through the design of acoustic emission
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and reception probes,the stability of the circuit board and the research of denoising algorithm,a digital wave velocity
acquisition system with instantaneous acquisition and wireless transmission functions has been developed. Based on the
same area taken from the scene processing $50 mmx100 mm granite rock and ground stress relieve core ,the laboratory
mechanics test and the determination of wave velocity were conducted , respectively, to obtain corresponding static and
dynamic modulus of elasticity. The results show that firstly, the self-developed acoustic velocity acquisition system
based on dry coupling point-contact has a good adaptability to different working contact surfaces,and the data error is
within the allowable range of the specification. Secondly , for rock samples with the same lithology and different scales
and forms in the same region,the dynamic and static elastic modulus relationship is applicable to each other. This pro-
vides a basis for calculating the dynamic elastic modulus of rock mass based on dry coupling point-contact acoustic ve-
locity measurement and calculating its static elastic modulus. Furthermore , based on the digital acquisition system of
dry-coupled point-contact acoustic velocity measurement, it is feasible to collect and analyze the dynamic and static

mechanical parameters of rock mass in real time during the process of in-situ stress core relief and long-term monito-

ring of rock mass.

Key words:dry coupling;hollow inclusion ; digital acquisition ;dynamic mechanical parameter
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Fig. 1  Self-developed dry-coupled ultrasonic probe
and traditional ultrasonic probe
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module is set
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Table 1 Calibration of dry point contact acoustic probe

WF 1 2 3 4 5

Y/ (m-s™') 5852 5848 5853 5851 5857
BERE S/ (m - s™') 3190 3192 3195 3192 3194
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Fig. 6 Longitudinal and shear wave velocity measurement
layout of rock samples
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