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Fig. 1  Anchoring load and bearing structure
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anchoring section and soil
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Tab.1 Parameters of anchoring structure for calculating
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v/ (kN/m*) ¢/MPa P/kN v, G'/MPa E./MPa f.,/kPa o/° r,/m
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Effect on Single Anchorage Based on Characteristics

of Internal Friction for Surrounding Soil

WANG Jun', CAO Pin’, OU YANG Xiangsen', LIANG Qiao', LIU Jie'

(1. Department of Architecture Engineering, Hunan Institute of Engineering , Xiangtan 411104, China

2. School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract; The past study of single-anchored anchorage did not consider the important influence of the inherent

mechanical properties of the anchored geo-material on the anchorage effect, and even did not attempt to optimize

the designed parameters in anchorage engineering. Based on the dual-strength frictional properties of the soil’

adhesion and internal friction, the self-supporting mechanism of soil anchoring structure was investigated according

to the compositional characteristics of the total shear displacement of the mortar anchor and the residual bearing

zone in soil. By using the shear stress exponential distribution of the interface and elastic theory and taking into

account the internal friction of the soil in the residual load-bearing zone under debonding conditions, a formula was

established for calculating the nonlinear shear stress at the boundary between the residual load bearing zone and the

main load-bearing zone. Based on the conditions of static balance, the formula for calculating the lower limit of the

anchorage section length of an anchor was proposed. It demonstrated by a an case study that in the interface of the
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residual load-bearing zone, the maximum value of the shear stress considering the friction coefficient in the
anchored soil was reduced by 13.9% as compared with the one without considering the friction coefficient, and the
obtained length of the anchorage section of the anchor rod could be reduced by 12.5%. The frictional
characteristics of the anchored soil can provide useful reference for the anchorage stability, the improvement of

ultimate anchorage capacity and the reduction of construction works and cost.

Key words: anchoring engineering; effect of inner friction; residual bearing area; shear stress; anchored length



