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Abstract: Anchor bolts are widely used in geotechnical anchorage engineering. In situations where anchorage
segments of limited length cannot be embedded into a rock layer, anchor bolts are typically installed in stable
cohesive soils. However, the shear behavior of the interface between the cohesive soil and the grouted anchorage
body of an anchor bolt is not yet fully understood, often resulting in a significant discrepancy between the design
bearing capacity and the measured capacity of the anchor bolt. To address this, a slight modification was made to

Wk AHE: 2024 - 09 - 26; fEEIEHA: 2025-04 -25

ELWB : mdE ARRIEESIE (2021101600) ; ABEESBIBMITHSINE (202213) ; EAGIR LR K EPHA E A" GREAH
JRREE SRS JPilEEE (FIKLGH2023K001)

Supported by the Natural Science Foundation of Fujian Province (Grant No. 2021J01600), the Foundation of Fujian Provincial Department of Transportation (Grant
No. 202213) and the Opening Fund of Key Laboratory of Geohazard Prevention of Hilly Mountains, Ministry of Natural Resources (Fujian Key Laboratory of
Geohazard Prevention) (Grant No. FJKLGH2023K001)

EEEY: WAl (1966 -) , 5, L, 1990 FE TEET Ry LE AL, BUEEER. BLESIW, FZAIHHBRBERL AR E /T
ST ECE SR TAE. E-mail: dzhang@fzu.edu.cn

DOI: 10.3724/1000-6915.jrme.2024.0746



«2154 « EA S TR 2025 4F

the conventional strain-controlled direct shear apparatus. Subsequently, shear tests were conducted on this interface
under varying contact pressures, different surface roughnesses, moisture contents of the soil, and cement mortars
with varying water-cement ratios. The modes of shear failure and the shear stress-shear displacement relationships
of the interfaces under these conditions were examined. The key findings are: (1) the shear stress-shear displacement
relationship at the interface typically exhibits a nonlinear strong softening behavior, with rougher soil surfaces
showing a more pronounced relationship; however, the degree of softening decreases with increasing contact
pressure; (2) the peak and residual shear strengths demonstrate a nonlinear relationship with respect to contact
pressure; (3) the shear displacements corresponding to the peak and residual shear strengths generally do not exceed
4 mm and 6 mm, respectively. Therefore, in cohesive soils, increasing the roughness of the anchor bolt hole wall
and moderately increasing the grouting pressure (or re-grouting at a higher pressure to enhance the contact pressure
between the soil and the anchorage body) can improve the bearing capacity of the anchor bolt. This experimental
study provides a foundation for accurately representing the shear stress-shear displacement relationship at the
interface between cohesive soil and the grouted body using a mathematical function, or for establishing an accurate
constitutive model for this type of interface using elastoplastic mechanics theory.
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