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Fig. 1 Structure of new type of recoverable anchor
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5 Fig. 4 Distribution of shear stress along anchoring section with
different disposing spacings in rock theoretical analysis
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Fig. 5 Distribution of shear stress along anchoring n
section with different disposing spacing ) Stk
in soil theoretical analysis
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Fig. 6 Calculation model for anchors
4
7 2
1
Table 1 Dimensions of calculation models
for anchors in rock and soil m
b c h L b c h L

1 4.00 1.00  2.00 4.00 40.00 1.00 20.00 10.00
2 4.00 1.25 2.00 4.00 40.00 2.00 20.00 10.00
3 4.00 1.50 2.00 4.00 40.00 3.00 20.00 10.00
4 4.00 1.75 2.00 4.00 40.00 8.00 20.00 10.00
5 4.00 2.00 2.00 4.00 40.00 18.00 20.00 10.00
6 4.25 225 2.00 4.00 40.00 20.00 10.00
7 5.00 3.00 2.00 4.00 7
8§ 5.00 2.00  4.00 . L. .
Fig. 7 Three-dimensional finite element model
4 5
6= L _3.96MPa 10
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Table 2 Mechanical parameters for models and anchoring interfaces
/MPa /kPa /° K.,/MPa Ky/MPa

26000 0.17 2500 58 2000 1000

4400 0.30 500 35 2000 1000

26000 0.17 2500 58 200 100

44 0.25 44 27 200 100
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Fig. 8 Distribution of surface displacement of rock with different disposing spacings
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Fig. 9 Distribution of shear stress along anchoring section with different disposing spacings in rock numerical calculation
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Fig. 10 Distribution of surface displacement of soil with different disposing spacings
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Fig. 11 Distribution of shear stress along anchoring section with different disposing spacings in soil numerical calculation
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3
8 10 Table 3 Peak values of surface displacement of
3 rock and soil with different disposing spacings
/mm
3 /m
1.75m
1 27.19 14.17
1.25 23.37
1.5 23.12
1.75 22.81
8m 2 22.74 13.38
2.25 22.73
12.31 mm 9.85mm. 3 .16 12.85
4 9 5 11 8 12.31
4 18 9.85
22.26 8.88
4
2
4
Table 4 Peak values of shear stress along
anchoring section with different disposing spacings
/MPa /MPa
/m
18 m
5.75 6.83 63.19 75.19
1 5.43 6.24 36.24 39.34
2 5.59 6.47 42.02 47.42
3 5.64 6.59 46.67 53.78
8 55.66 64.57
. 18 59.59 70.32
a. Kelvin
b. . 1.75m
2m
c. . 18 m
2~4m
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Effects of the new type of recoverable anchor groups with
different disposing spacings
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Abstract In order to analyze the effects of disposing spacing of the new type of recoverable anchor groups on the
anchoring properties the formulas for the shear stress along the anchoring section with different disposing spacings were
first deduced based on Kelvin' s solution. Then the distribution of shear stress along the anchoring section was calculated
using the general parameters of rock and soil. Finally three-dimensional finite element consolidation models for the new
type of recoverable anchor groups with different disposing spacings were established numerical simulations were
conducted and the correctness of the theoretical analysis was validated. The results indicate that the results calculated
with the proposed formulas are in agreement with those of the numerical simulation. The effect of different disposing
spacings in rock on the anchoring properties is very small but in soil it is very large. As the disposing spacing is
reduced so is the peak value of the shear stress along the anchoring section. This should receive special consideration in

project construction.

Key words recoverable anchor disposing spacing effect of anchor groups numerical simulation





