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Tab. 1 Testing results of uniaxial compressive tests

%> HA/mm  KE/mm/ P/ (m/s) W/ MPa PR AR A s

UC-0.5 48. 85 25.98 4330. 6 237.5 6.1X1077
UC-0.6 49.75 30. 46 4230. 1 224.5 7.6X107°
UC-0. 8 49.70 39.76 4467. 4 187. 6 7.9X10 °
UC-1.0 49. 65 47.53 4028. 3 155.9 6.9>X107°
UC-1.2 49. 59 60. 34 4437.0 165.9 5.6X107°
UC-1.6 49. 74 79.63 3756. 1 108. 6 5.8X10 °
UC-2.0 49.52 100. 26 3931.6 94. 2 6.5>X1077
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Fig. 2 Stress equilibrium of specimens with different length to diameter ratios
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Tab.2 Typical failure modes of specimens with different length to diameter ratios under impact and static loading
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Fig. 4 Dynamic strength of granite specimens with Fig. 5 The effect of length to diameter
different length to diameter ratios ratios on the static and dynamic compressive

strength of granite specimens
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On the effect of length to diameter ratio of rock specimen
subjected to dynamic and static compression

LI Di-yuan, XIAO Peng, XIE Tao, LI Xi-bing
(School of Resources and Safety Engineering, Central South University, Changsha 410083, Hunan, China)

Abstract: In this paper,based on split Hopkinson pressure bar (SHPB) and INSTRON1346 hydraulic
servo testing machine, horizontal impact experiment and uniaxial compression experiment were carried
out for granite specimens with diameter of 50mm and different length to diameter ratios of 0.5, 0.6,
0.8, 1.0, 1.2, 1.6 and 2. 0, respectively, to study the effect of length to diameter ratio on rock
mechanical behavior under dynamic and static compression. Experimental results show that in dynamic
impact experiment, length to diameter ratio has a significant influence on stress equilibrium at both
ends of specimen. With the increase of length to diameter ratio (L/D>1. 2), the stress equilibrium
condition at specimen’s both ends is difficult to satisfy. The failure mode of specimen subjected to
SHPB impact loading has remarkable length/diameter ratio effect. As the length to diameter ratio
increases, the crushing degree of specimen decreases, and the failure mode transforms from axial split
failure to axial split and spall tensile failure mixed mode. Under the condition of approximately same
strain rate level, the dynamic compression strength of granite decreases with the decrease of length/
diameter ratio when L/D<C1. 2. There is obvious difference between dynamic and static compression,
in the later case, the uniaxial compression strength of rock increases with the decrease of length/
diameter ratio. For rock materials, the effect of length to diameter ratio on static compression
strength is more remarkable than that on dynamic compression strength. The main reason maybe is
that under static loading. the loading time between loading plate and specimen is much longer than
that in dynamic loading, which results in obvious end effect in static loading for specimen with smaller
length/diameter ratio. Thus, relatively higher nominal uniaxial compressive strength is obtained in
static loading.

Keywords: granite; compression strength; split Hopkinson pressure bar (SHPB) test; length to

diameter ratio; size effect



