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Table 1 Geometry parameters of specimens under different impact conditions

N p/MPa v/(mes ) D/mm //mm B/ n iRk s
X7 0.55 3.283 48. 20 100. 51 56 %

X6 0.55 3.903 48.63 100. 22 56 %

X4 0.58 4.867 48.53 99. 85 56 %

X11 0.58 5.023 48.25 100. 06 56 %

X3 0. 60 5. 445 48. 46 99. 91 52 %

X5 0. 60 5.993 48.73 100.13 56 %

B10 0. 54 2.510 48. 61 100. 41 15 1 g
B12 0.55 3.356 48. 61 100. 40 15 1 2 1) B 38
B4 0.55 3. 794 48.68 100. 33 15 1 1 B3l
B13 0.55 4,082 49. 66 100. 21 15 1 12 ) 5 3
B5 0.58 5.082 48.75 100. 73 15 1 & 1) 5L
B6 0. 60 6. 004 48.55 100. 51 15 1 1 B3l
Cl1 0.55 3.563 48. 48 101. 89 30 1 12 1) 51
C4 0.55 3.913 48.73 99. 98 30 1 (ALY $i]
Cl1 0.55 4.167 48.67 101. 39 30 1 2 1 B 3E
C5 0.58 5.116 50. 12 99. 81 30 1 1 1] 51
C6 0. 60 5.581 48. 74 101. 41 30 1 T2 1 5%
C3 0. 60 5. 699 49, 64 100. 91 30 1 2 1 B 3E
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Fig. 1 Dynamic stress-strain curves of intact specimens

at different strain rates

X A A 2 F A PR S 1 S 0 A R RN g AN 8 S 3 R . WAL A IO T IO A T TR 3 R R

DIAROC , RAE T BOR R JEE

H AT 2 AN ) B A 3R B B R TR 250K 7 I NE 78 39 A T b g RS B sl /) L i 0 22 L 3
P AR AR AR O, YN AR e=28.12 s "B IR SZ B ) R VE L BEAS WO B RUBEIR . T AR
IR R 31,76 s I B R EUE TR I E AT TR I m Ty i B R T k. Y e
=38.59 s ', Z A RGTUE Y U 1) BRI ;e =54, 94 I PR BR S R B N TR



5% 43 R S e AR AR T R AU N S A BB R Bl ) R B e

(a) £=28.12 57!

P

(b) £=31.76 5
——

(c) €=38.59 57! (d) £=54.94 s

2 R AR R 52 S P B AR 25
Fig. 2 Failure patterns of intact specimens at different strain rates
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Fig. 4 Failure patterns of 15° jointed specimens at different strain rates
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Fig. 5 Dynamic stress-strain curves of 30° jointed

specimens at different strain rates
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Fig. 6 Failure patterns of 30° jointed specimens at different strain rates
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Table 2 Energy distribution of different specimens subjected to SHPB dynamic impact

N v/(m s ") e/s! E/] E./] E./] Eq/] E,/E
X7 3.283 28.12 55.67 22.74 14. 49 18. 45 0.3314
X6 3.903 31.76 81.57 22.38 34.53 24.66 0.3023
X4 4.867 38.59 119.16 40. 23 34.17 44.76 0.3756
X11 5.023 39.73 133.50 63.58 24.65 45.27 0.3391
X3 5. 445 45. 39 158.32 72.45 30. 49 55.38 0.349 8
X5 5.993 54.94 189. 25 100. 90 26. 25 62.10 0.3281
B10 2.510 20.07 29.57 21.15 2. 40 6.02 0.2036
B12 3. 356 25,17 55.72 32.23 8.55 14. 95 0.268 3
B4 3.794 32.28 71.95 51.08 3.82 17.05 0.2370
B13 4.082 35.71 80. 92 38.58 9.48 32. 86 0.406 1
B5 5.082 44.67 136.01 77.57 7.25 51.19 0.376 4
B6 6.004 47.16 186. 31 88.15 15.01 83.16 0.446 4
C11 3.563 30.12 67.56 45.77 4.74 17.05 0.252 4
C4 3.913 33.78 74.81 58.23 1. 64 14.93 0.199 6
C1 4.167 37.26 85.59 40. 69 7.08 37.82 0.4419
C5 5.116 42. 34 134.49 58.05 23.26 53.18 0.395 4
Cé 5. 581 50. 85 161. 88 117. 04 7.23 37.62 0.2324
C3 5.699 52.79 163. 74 85.63 9.31 68. 81 0.420 2
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Fig. 7 Energy-strain rate curves of intact specimens
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Fig. 8 Energy-strain rate curves of 15° jointed specimens
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Fig. 9 Energy-strain rate curves of 30° jointed specimens
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Fig. 10 Energy dissipation rate varying with strain rate
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Experimental study for effects of strain rates and joint angles
on dynamic responses of simulated rock materials

Li Xianglong', Wang Jianguo®, Zhang Zhiyu', Huang Yonghui’
(1. Faculty of Land Resources Engineering , Kunming University of Science and Technology ,
Kunming 650093, Yunnan, China;
2. College of Civil and Architectural Engineering » Yunnan Agricultural University ,
Kunming 650201, Yunnan, China;
3. Faculty of Electric Power Engineering » Kunming University of Science and Technology ,
Kunming 650500, Yunnan, China)

Abstract: By using a split Hopkinson pressure bar (SHPB) technique, impact experiments were car-
ried out on the jointed rock specimens simulated by cement-based mortar specimens. The dynamic re-
sponses of the simulated jointed rock material with different joint angles at different strain rates were
analyzed including stress-strain curve characteristics, failure modes, energy transmission and dissipa-
tion. The experimental results show that, with the increase of strain rate, the dynamic elastic moduli
increase, and the specimens become more fragile. The peak intensity decreases with the increase of
the joint angles whereas when the strain rate increases to a certain extent, the influence of the joint
angles on the rock damage formation is no longer obvious. The incident energy, the reflective energy,
the transmission energy., and the dissipation energy of the different specimens nonlinearly increase
with the increase of the strain rate. The energy dissipation rates of the specimens with inclination joint
angles are higher than those of the intact specimens with the increase of the strain rate.

Key words: solid mechanics; dynamic response; SHPB; jointed rock; joint angle; strain rate; dissipa-
tion energy
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