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Fig. 1 A sketch map for the passive confining pressure SHPB system
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Fig. 2 Schematic diagram of the specimen subjected to passive confining pressure
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Fig. 3 Photos for the installation of sleeve, specimen and pressure bar
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Table 1 Test results of static mechanics parameters for concrete materials

tre I 5 v,/(m/s) o./MPa E/GPa E,/GPa P
C30A 4331 46. 37 20. 71 43.61 0.238
C30 C30B 4700 67.06 25.53 53.19 0.138
S (E 4516 56.70 23.12 48. 40 0.188
C40A 4366 55.38 23.68 44,19 0.221
C40 C40B 41755 65. 89 27. 49 53.45 0.192
S (E 4589 69.10 27.97 49. 66 0.200
C50A 4 446 66.52 27.95 45. 88 0. 256
C50 C50B 4731 71.68 27.98 53. 44 0.144
SEHE 4589 69.10 27.97 49, 66 0. 200
C60A 4494 80. 53 34. 89 49,03 0.163
C60 C60B 4813 86. 26 34. 46 56. 36 0.171
S H{E 4 654 83. 40 34.68 52.70 0.167
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Fig. 4 Stress-strain curves of the C30, C40 concrete materials at the gun pressure of 1. 6 MPa
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Fig. 5 Stress-strain curves of the C30, C40 concrete materials at different strain rates
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Dynamic mechanical properties of concrete materials subjected to

passive confining pressure produced by a steel sleeve

LI Xiang-long '*, LIU Dian-shu', FENG Ming-de”, LI Sheng-lin', YAN Zhi-guo’
(1. School of Mechanics & Civil Engineering s China University of Mining & Technology
(Beijing), Beijing 100083
2. Beijing Shengrunfeng Investment Advisory Co. s Ltd. , Beijing 100020)

Abstract: The 75-mm-diameter split Hopkinson pressure bar (SHPB) technique was applied to experi-
mentally obtain axial or radial stress and strain peaks, average strain rates of different concrete speci-
mens laterally confined by steel sleeves under different impact loads. The damage values of concrete
materials were calculated, the damage situations of concrete materials under impact load were de-
scribed, and the experimental results were analyzed. It is indicated that ductibility and damage resist-
ance of concrete materials increase under passive confining pressure. The failure strains of concrete
materials under passive confining pressure is 1. 8~2. 8 times as large as that in the conventional SHPB
experiments. Failure stress is above 150 MPa, which is 2~5 times as large as the static failure stress
without passive confining pressure. The result is helpful for the investigation on security protection
and failure law of concrete under the lateral confining conditions.

Key words: mechanics of explosion; dynamic mechanical properties; passive confining pressure; con-

crete; strain rate
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