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ABSTRACT

It is necessary to study the responses of underground tunnels to dynamic
loads, especially explosive loads at different depths relative to the soil
surface, due to the vital importance of these structures and the need for
their greater stability compared to surface structures. This requires the
analysis of the stability of this type of structures, under the influence of
explosive loads, using structural dynamics. In this research, to analyze the
dynamic response of the numerical model of the most used sections of
tunnels, including circular, horseshoe and rectangular, under the
influence of deep projectile explosion scenario with 500, 250 and 1000 kg
TNT costs by Ansys LS-Dina finite element software (ANSYNA LS-D). we
will pay. In modeling, assuming the tunnels are located at a depth of 50
meters above the ground, the penetration and explosion of the projectile
occurs up to 30 meters deep in the soil. In the following, we will examine
the velocity of the particles at a specific point in the tunnel crown, the
maximum stress created during the explosive loading time and the amount
of explosive energy absorbed by the sections of the tunnels and compare
each. The results show that the von Mises stress in the tunnel with a
rectangular cross section is higher than other tunnels due to the
concentration of stress on the sides. Also, the tunnel with a circular cross
section with the highest energy absorption resulting from the explosion
showed a good performance in comparison with the rectangular and
horseshoe sections.
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