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Effect of initial geo-stress dynamic unloading during tunnel excavation
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Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)
Abstract: Effect of the initial geo-stress unloading on the circular tunnel boundary is studied, and the damage area is calculated
by use of combined method of theoretical analysis, numerical simulation by Dynamic FEM and verification with field
monitoring vibration data. The results indicate that the damage area induced by the dynamic unloading is larger than that
induced by the static unloading during blasting excavation. The main factors, which affect the dynamic stress of unloading, are
side-face stress coefficient A and angle 6. The larger the A is, the more remarkable the unloading effect is, and the damage area

is much bigger under given unloading rate. The results of theoretical analysis are validated by the monitoring damage data.
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Fig. 1 Mechanical model of circular tunnel during excavation
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Fig. 2 Equivalent image of initial stress dynamic unloading
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Table 1 Damage area of static unloading and dynamic unloading

of circular tunnel
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