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Abstract: Eight groups of laboratory model tests are carried out in order to study the restraint effect of the
rock mass around the grout body on the compressive capacity of the grout body. The test results show that the
compressive capacity of the grout body is affected significantly by the restraint effect of restraint body, and in-
creases greatly as the diameter of restraint body increases. When the grout body is destroyed under compres-
sion, the bottom is in the form of inverted conical failure, and the restraint body is divided into three blocks by

three radial penetrating cracks, the included angle of adjacent cracks is approximately 120°. Based on the test
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phenomena, compression-cone model for calculating compressive capacity of the grout body is established, and
the calculation method for compressive capacity of the grout body is put forward. The calculation results are in
agreement with the test results.

Keywords: compression-type anchor; grout body; compressive capacity; model test
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Fig.1 Production process of specimens
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Tab.2 Compressive and tensile test results

e ZH KK E W 1 R 2 Y T
Rl PR A fa/MPa 0.4 41. 66 46.27 43.29 43. 74
[ B 1A fu/MPa 0.4 4.90 4,32 4. 35 4.52
[l PR A4 feur/MPa 0.4 57. 80 65.32 63. 96 62. 36
HE AR Sfene/MPa 0.5 31.05 30. 85 32.65 31.52
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Tab. 3 Triaxial test results
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0.4 0.5 0.4 0.5 0.4 0.5 0.4 0.5
iR 1 4.5 3.3 44 29 iR e 4 4.3 3.5 42 30
Rk 2 3.4 4.2 40 32 ik 5 4.2 3.8 44 31
e 3 3.8 4.1 39 27 ik 6 4.4 3.9 43 31
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Tab. 4 Laboratory model test results of grout body for compression-type anchor
NG e F/kN fo/MPa s/mm F/kN f./MPa ky ky AR/ %
G50-1 60. 66 38.16 0.91
G50-2 59. 27 37.29 1.07 57.88 36.41 — — 12.0
G50-3 53.70 33.78 1. 24
GH50-1 63. 54 39. 97 1.09
GH50-2 54.75 34. 44 0.97 59. 49 37.43 - 1.03 14. 8
GH50-3 60. 19 37. 86 1.05
G200-1 62.27 39.17 1.24
G200-2" 39.14 24.62 0.70 62.27" 39.17" 1.08" — 46.7
G200-3" 47.16 29.67 0. 87
GH200-1 62.23 39.15 1. 29
GH200-2 58. 24 36. 64 0. 82 61.70 38. 81 1.04 0.99 10. 3
GH200-3 64.62 40. 65 0.93
(G350-1 76. 44 48. 09 0.91
(G350-2 77.35 48. 66 1. 11 75.78 47.67 1.31 — 5.0
(G350-3 73.55 46. 27 1. 26
GH350-1 86. 06 54. 14 1. 44
GH350-2 73.97 46.53 1.17 79.57 50. 06 1. 34 1. 05 15.2
GH350-3 78.68 49. 50 1. 35
G500-1 104. 06 65. 46 1.32
G500-2 117.73 74.06 1.33 107. 54 67.65 1. 86 — 15.7
G500-3 100. 82 63.42 1.16
GH500-1 97.51 61. 34 1.14
GH500-2 112.78 38.16 1.29 105. 88 66. 60 1.78 0.98 14. 4
GH500-3 107. 34 37.29 1.18
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Fig. 4 Cracking of restraint body Fig. 5 Restraint effect of restraint body
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Fig. 6 Load-displacement curves of group body
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Tab.5 Comparison between calculation results and test results of compressive capacity

W ?(;/MPa f11/MPa f12/MPa f1/MPa f2/MPa M/ % A/ %
G200 38.97 30. 44 33.94 32.19 44. 20 —17. 40 +13.42
G350 48. 84 46,17 53.17 49. 67 46, 87 “+1.70 —4.03
G500 67.10 61.91 72.40 67.16 47.55 +0.09 —29.14
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