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Tab.1 Basic mechanical parameters of marble specimens

;43 P 5 PR B B PR AR A H W N B8 £
/(g cm ®) /MPa /MPa /MPa : /MPa /¢
2,729 3.66 80. 63 45,21 0. 356 1,35 46.59
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Tab. 2 Preload and mutation point relationship fitting table(5~50mm diameter indenter)

EJER HUnmE W RAERES

MRS PN ow/MPa ox/MPa Dev
-1 5 434. 3 21.11 28.31 1. 341
I-1-1 5 423.1 21.02 27.01 1. 285
-2 10 1674.6 20. 29 20. 80 1.025
I-2-1 10 1675. 4 20. 44 20. 69 1.012
-3 15 3968. 6 20. 46 19.42 0. 949
I-3-1 15 3975. 3 20. 66 20. 31 0.983
-4 20 6349. 1 21.21 19. 96 0.941
I-4-1 20 6347. 3 20. 96 19. 39 0.925
I-5 50 15778.9 21.55 20. 49 0. 951
I-5-1 50 15776. 2 21.43 20. 85 0.973
1I-1 5 757.3 39.55 56. 20 1.421
II-1-1 5 758. 3 40. 01 54. 25 1. 356
1I-2 10 3036.5 40. 66 44.16 1. 086
1I-2-1 10 3037.4 40,72 41. 74 1.025
1I-3 15 6777.3 39. 35 37.70 0. 958
1I-3-1 15 6778.2 39. 46 37.21 0. 943
11-4 20 12144. 1 40. 66 38.10 0.937
11-4-1 20 12143. 2 40. 23 38. 46 0. 956
1I-5 50 59365. 2 41. 39 39. 86 0.963
1I-5-1 50 59363. 4 40. 85 39. 95 0.978
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Tab. 3 Preload and mutation point relationship fitting table(6 ~9mm diameter indenter)

ERHEAR BUmEE BRI RAEMNS

Ll $/mm Py /N o1/ MPa ox/MPa Dev {f
-1 6 652. 3 20. 11 25.44 1. 265
Mm-1-1 6 648.9 20. 08 26. 06 1. 298
IT-2 7 877.4 21.05 25.58 1. 215
-2-1 7 875.6 20. 98 24.92 1.188
-3 8 1025.7 20. 22 21.13 1. 045
M-3-1 8 1022. 4 20.17 21. 30 1. 056
Il -4 9 1244.6 20. 54 21. 24 1.034
M-4-1 9 1248.5 20.62 21.18 1.027
V-1 6 1274.5 41.12 53.54 1. 302
V-1-1 6 1270. 2 40, 86 52.18 1.277
V-2 7 1556. 3 40. 33 50. 61 1. 255
V-2-1 7 1552. 4 40. 24 46.52 1. 156
V-3 8 2032. 4 40. 18 41. 31 1.028
[V-3-1 8 2034.9 40. 22 42,47 1. 056
V-4 9 2516.7 39. 98 41, 34 1.034
V-4-1 9 2518.5 40. 07 41.99 1. 048
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Investigation on indenter size effect in
Kaiser effect excitation verification

MA Chun-de"?, LONG Shan', HU Shun-xi' s WANG Ye-shun'

(1. School of Resources and Safety Engineering, Central South University, Changsha 410083, Hunan, China;
2. Center for Advanced Studies, Central South University, Changsha 410083, Hunan, China)

Abstract: In view of practical requirement that the on-site crustal stress measurement by acoustic
emission (AE) method should use a small and convenient loading device to excite acoustic emission
signal of rock, this paper proposes a solution to increase the excitation stress by reducing the diameter
of indenter. For this reason, using MTS testing machine, PCI-II acoustic emission instrument and
other instruments, Kaiser effect excitation behavior verification experiments for five groups of
prefabricated stress rock specimens with different indenter diameters (5mm., 10mm., 15mm, 20mm
and 50mm) were carried out, respectively. After determining the critical range of indenter diameter
for Kaiser effect of rock to be 5~ 10mm, further experiments for four groups of specimen with
different indenter diameters (6mm, 7mm, 8mm and 9mm) were carried out. Experimental results
show that the indenter with 8 mm diameter can excite and accurately show the rock Kaiser effect, but
the indenter diameter still has a certain effect on Kaiser effect. Compared with prefabricated stress,
the phenomenon of “delayed appearance” or “early appearance” occurs in the measured catastrophe
point stress. At the same time, the internal stress distribution of marble specimens with different
diameters is simulated by FLLAC3D software. Based on results of acoustic emission experiment, the
mechanism of end effect and indenter diameter on Kaiser effect of rock specimen is analyzed and
explained. Above results have certain guiding significance for accurate on-site measurement of crustal
stress by using AE method.

Keywords: Kaiser effect; Acoustical emission (AE); size effect; uniaxial compression; FLAC3D



