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Abstract: Aiming at the main structure of the anchoring system was often embedded in the rock
mass, and the existing calculation formula for the length of the anchoring section is too
complicated, and the geotechnical engineering practitioners mostly use the empirical method for
design and construction. The method of combining theoretical derivation and practical engineering

was adopted and started with the force analysis of the anchor rod micro-element. The force
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balance equation of the micro-element of the anchoring section was given and the formula of the
ultimate pull-out bearing capacity of the anchor was obtained. Based on this, the improved
formula for calculating the reasonable anchorage length of the bolt was derived. Combined with
the current specification, the effective variation range of the reasonable anchoring length of the
tension anchor was given. By changing the size of the incident angle of the bolt, the geometric
relationship distribution diagram of the internal force of the bolt was combined. After deducing
the change of the inclination angle of the anchor rod, the correction method of the length
calculation of the anchoring section was obtained. After exploring the variation law of the
diameter of the bolt body, the reasonable variation range was given. And based on an actual slope
project in Lanzhou City, the rationality of the reasonable anchorage length range of the anchorage
section calculated by this formula was verified. The results show that in the same supporting
structure, the anchoring length of the anchor rod with a large incident angle is usually increased,
which verifies the rationality of the proposed anchoring length correction method after the anchor
rod inclination angle changes. It is concluded that the main factors affecting the pullout resistance
of the bolt are the interface shear strength parameters, the length of the anchoring section, the
diameter of the borehole, etc., but the values must be increased within a certain range to
effectively improve the supporting capacity of the supporting system. 3 tabs, 8 figs, 21 refs.
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Fig. 1 Bonding stress distributions of load-concentrated anchors
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