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Effect of bolt length and slope rate on optimum anchorage angle
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Abstract: The optimum anchorage angle is the important parameter in the design of anchoring engineering. In order to study
the effect of bolt length and slope rate on the optimum anchorage angle, a numerical model for slopes is established using
FLAC™. 1t is found that the anchor length and the slope rate have great influence on the optimum anchorage angle. The results
show that: (1) With the increase of anchor length, the factor of safety decreases at first and then remains stable, so there exists
an effective length. The effective length decreases with the increase of anchorage angle. (2) The increase of anchorage angle
will lead to the safety factor first to increase and then decrease, so there exists an optimum anchorage angle. The optimum
anchorage angle will decrease linearly with the increase of bolt length. (3) When the anchorage angle is less than the optimum
anchorage angle, the slope rate only has small impact on the safety factor. When the anchorage angle is the same as the
optimum anchorage angle or larger than the optimum anchorage angle, the impact of the slope rate on the slope stability
becomes more obviously, and the larger slope rate leads to the larger optimum anchorage angle.
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Fig. 1 Numerical model of slope
1.2 §4F89 FLAC #&8Y
R SCHE T FLAC™ () B 45 44 8T cable SKASLL
BEFFHI D774T 0, cable S5k FA o il JLT 250, 4
RIS BRI 2 ok S HEFFR A D 4 52 1)
HATHH R R A S B S5 2B, JF B
IMVERPRL, A, B iR, AREARBUSEE, B
WL 2 HANR 1 R,
1 HITYENZESE

Table 1 Parameters of anchor
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Fig. 2 Relationship between anchor length and factor of safety
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Fig. 3 Relationship between anchorage angle and factor of safety

under different anchor lengths
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Fig. 4 Relationship between anchor length and optimum

anchorage angle
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Fig. 5 Relationship between anchorage angle and maximum
anchorage force under different anchor lengths
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Fig. 6 Numerical model of slope with different slope rates
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Fig. 7 Relationship between anchorage angle and factor of safety

under different slope rates
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Fig. 8 Relationship between slope rate and optimum anchorage

angle
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Fig. 9 Relationship between anchorage angle and maximum

anchorage force under different slope rates
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Fig. 10 Maximum anchorage force corresponds to anchorage angle

under different slope rates
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