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Abstract: The rheological property of anchorage interface is one of important problems of anchorage time-effect in underground
engineering. Aiming at the defects of hard contact formulation in normal direction and discontinuity from bond to slip in tangential
direction when analyzing long-term stability of underground engineering, a contact formulation which is an exponential softened
pressure-overclosure relationship in normal direction and a continuous nonlinear constitutive model in tangential direction are
proposed. The model solves the problem of converging hardly and reflects the process of shear rheological behavior truly and
reasonably because of its consideration of normal stress. By the further development of ABAQUS code, the nonlinear rheological
model of anchorage interface is applied to analyzing time-effect of anchorage in underground engineering. The main achievements
are conducted as follows: anchor stress will increase with shear rheology of anchorage interface, the location of anchorage peak stress
will change and move towards the end of anchor with the lapse of time. The research results provide the theoretical basis for deeply
researching the reliability of anchorage in underground engineering.
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Fig.1 Contact pressure vs. clearance for hard contact
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Fig.3 Exponential softened contact formulation
in normal direction
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Fig.5 Program flow of rheological model
of anchorage interface
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Table 2 Mechanical parameters of materials
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