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Tab. 1 Record of sonic wave measurement of samples
T A Ve IVs
*s) (mv) (m/s) (m) “s) s)
. ( ) 16.0 - 117.2 V6188 0099 0.2 20
25.5 ) Vs 3882 0.3 18
. 19.6 0.17 Vp5153 0 101 0.2 20
32.4 - 3.76 Vs 3117 0.3 18
16.0 1.71 V6235 0.2 20
15 27.3 41 Vs 3700 0. 101 0.3 18
20. 8 0.03 Vp 4804 0.2 20
2 32.4 - 2.34 Vs 3086 o1 0.3 18
22.2 0.39 Vp 4459 0.2 20
23 37.2 - 1.07 Vs 2661 0099 0.3 18
T T A
21 (2 3%, A> (2~ 3)d ., Ei .
) (K) Ei= [dVE(3VE — 4V3) 1/(Vs - V3) (4
(Ea ) (G) () s E (GPa); d (g/
. (VR Vs) (d) em'); ;D (m);A
(- . (m);d (m)
. (K):
= (Ve Vs = 2120 [(Ve IVs) = 1]} (3) . (GPa) .
Ea: ,
K= d(7i - 373) (5)
’ (G):
D= (GPa), :
G= dvs (6)
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Tab. 2 Results from sonic wave measurement of rock samples
(g/em’) (m /s) (m/s) (GPa) ( GPa) (GPa) (GPa)
1 2.7 6533 4135 0 17 107. 64 46. 17 53.68 22. 91
2 2.7 6533 3843 0. 24 98. 53 39. 88 62. 07 35.49
3 PAKGY) 6250 4065 0. 13 100. 76 44.45 45. 81 16. 18
4 2.6 6188 4074 0 12 98. 67 44.15 42.99 13. 56
5 2.7 6188 3793 0. 20 93. 50 38.99 51.79 25.79
6 ( ) 2 ® 6188 3882 0. 18 95. 31 40. 54 48.95 21. 93
7 ) 2.6 6037 3587 0. 23 84. 00 34.23 51.31 28. 49
8 2 &8 5952 3546 0. 22 82. 55 33.70 50.01 27. 55
9 272 5833 3798 0. 13 88. 83 39.24 40. 23 14. 07
10 2. 68 5312 3148 0. 23 65. 30 26. 56 40. 21 2251
11 ( )» 2. 67 5155 3086 0. 22 62. 08 25.43 37.05 20. 10
12 2. 60 5153 3117 0. 21 63. 33 26. 14 36.58 19. 16
13 ’( )’ 2 14 5051 3300 0. 13 52. 56 23.30 23.52 7. 99
14 2. 71 6513 3667 0. 27 92 41 36. 44 66. 37 42. 07
15 2. 67 6235 3700 0. 23 89. 79 36.55 55.06 30. 69
16 s 2.70 6084 3086 0. 12 96. 86 43.37 42. 11 13. 19
17 s 2 4 5682 3205 0. 27 63. 50 25.06 45.36 28. 65
18 s 272 5543 3579 0. 14 79. 61 34. 84 37.12 13. 89
19 R 255 5380 3113 0. 25 61. 70 24.71 40. 86 24. 39
20 2. 51 4811 2833 0. 23 49. 74 20. 14 31.24 17. 81
21 s 263 4808 3086 0. 15 57. 59 25.05 27.40 10. 70
22 250 4673 3003 0. 15 51. 77 22.55 24.53 9. 50
23 s 2 52 4459 2661 0. 22 43. 66 17. 84 26.31 14. 42
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Fig- 2 Relation between the Poisson % ratio and the ) ) ) )
Fig. 3 Relation between dynamic and static

longitudinal& rotational wave ratio R
modulus of elasticity
3
Tab. 3 Comparison between the physical mechanics parameter from monospindle

compressive test and that from sonic wave test

(%)
(MPa) ( GPa) (GPa) ( GPa)
2 54, 9864 43.62 0.21 39, 88 0.24 ~8.572 14. 29
3 52 6195 39.02 0.15 44, 45 013 13.92 133
5 107. 5723 49. 54 0.385 38 99 0.20 ~21.30 - 4805
9 73, 3384 47.47 0. 40 39, 24 013 - 17.34 ~67.5
10 52 5144 23.01 0.34 26, 56 0.23 15. 43 - 3235
12 37. 0203 23.22 0.24 26, 14 0.21 12.58 125
13 , 18 5252 30.01 0.22 23,30 014 236 - 3636
14 65. 0229 50. 00 0.16 36, 44 0.27 ~27.12 68. 75
16 , 125, 6351 56.59 0. 20 43 37 012 ~ 23.36 40
23 117. 6266 46.65 0.53 34, 84 014 ~25.32 - 7358
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STUDY AND APPLICATION OF SONIC WAVE
PROPERTIES OF CARBONATE ROCK

MEN G Qing-shan, W ANG Ren
(Key Laboratory of Rock and Soil Mechanics, the Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract Sonic wave measuring of carbonate rock in karst area are taken in laboratory, and the research
shows that the wave speed of marlite and brecciola is higher than that of common limestone, and the wave
speed of middle degree weathering limestone is higher than that of strong degree weathering limestone. The
wave speed of calcareous dolomite is higher than that of common dolomite and conglomerate dolomite. The
degree of corrosion and minuteness structural plane affect the wave speed of carbonate rock. The density of
limestone is bigger than that of dolomite, and the wave speed of limestone is bigger than dolomite. The
dynamic modulus of elasticity, shear modulus and bulk modulus of limestone are bigger than that of
dolomite. There is linear relationship between the density of carbonate rock and the longitudinal or rotational
wave. lithologic difference of carbonate rock can be judged with density, wave speed, longitudinal and
rotational wave speed ratio or Poisson § ratio. The relationship between dynamic and static modulus of
elasticity is introduced in light of sonic wave measuring and mechanical testing. The mechanical parameters
for calculating and designing of engineering can be derived from this relationship.

Key words Carbonate rock; Sonic wave measurement; Karst area; Elastic modulus



