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Abstract: The excavation work of rock mass under high ground stress is faced with the problem of joint loosening
caused by dynamic unloading. In order to propose a scheme to control the looseness of joints, a combination of theo-
ry and numerical simulation was used to explore the mechanism of dynamic unloading induced joint loosening. The
formula of joint loose displacement was derived based on elastic wave theory. The dynamic relaxation method was
used to initialize the ground stress, and calculate the joint opening distance under different unloading paths, un-
loading time and ground stress conditions. The results show that the joint opening distance is inversely proportional
to the unloading time and proportional to the ground stress level. Under the same conditions, the exponential path
unloading causes the largest opening distance, the simple harmonic unloading is the second, and the linear unload-
ing is the smallest. The root cause is still related to the length of unloading. The numerical simulation results are in
good agreement with the theoretical results, and the reliability of the numerical simulation results is verified. It is
suggested that the drilling blasting parameters such as the charge structure and the hole spacing be extended in the
project to extend the unloading time, thereby the joint loosening effect can be controlled effectively.
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Fig. 1 Jointed rock mass excavation unload diagram
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Fig. 2 Unloading curve diagram
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Fig. 3 Theoretical calculation results of joint rock mass dis-

placement under different initial stresses
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Fig. 4 Numerical model (unit: m)
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Fig.5 Dynamic relaxation realization method
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Fig. 6 Displacement time history curves of jointed rock mass under different unloading time conditions
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Fig. 8 Displacement time history curves of jointed rock mass under different initial stress conditions
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