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Buried Tunnel Summary

Surface Explosion Study on buried tunnels that are vital arteries in each country,
Dynamic Nonlinear Analysis has always been faced with many difficulties due to the
AUTODYN

implementation of these structures in the complex soil
environment. On the other hand, due to increasing security threats in recent years, evaluating the
behavior of these structures against blast loads has been felt more than ever. Therefore, in this study,
effects of surface explosion ona buried tunnel has been investigated using nonlinear dynamic analysis in
ANSYS-AUTODYN software. The effect of the blast wave propagation in soil is simulated with a full
geometry in a Three-dimensional (3D) environment and after ensuring the accuracy of the results, the
effects of the burial depth of tunnel protective slab and its dimensions in reducing the destructive effects
of the explosion is evaluated in a Two-dimensional (2D) environment. The results indicate that better
protection of the tunnel will be achieved if the slab is closer to the tunnel structure. Increasing the
thickness of the slab always reduces the effects of the explosion on the tunnel but the change in the length
of slabs cannot be a good indicator for prediction of the blast loads effects on the buried tunnel.

Introduction

As enemy weapons are in progress in kind and power, our purpose in this research is to find some
methods for making tunnelsmore safe facing blast loads. Security slabs are the toolsthat we use to guard
the structures of tunnels facing blast loads. Here, we study physics of this security slabs as well as their
geometries and distances from the tunnels. Evaluation of other effective parameters of a slab such as the
kind of materials and its cross-section seems to be acceptable for future studies of guard slabs of tunnels.

Methodology and Approaches

In this study, we simulate a complete condition of a surface blast, tunnel and its security slab, soil and air
environment. An Eulerian algorithm and dynamic nonlinear analysis are used in the ANSYS-AUTODYN
software to simulate the effects of blast loads on tunnel section. In this study, a 3D model is used for blast
load propagation in soil while a 2D model is used when we have axial symmetry.

Results and Conclusions

The results of this study show that pressures and effective strain on tunnelswill increase by increasing the
distances of slabs from tunnel structures, and when a security slab is placed closer to a tunnel liner, it
will be more effective than when it is closer to the ground surface. The results also indicate that
increscent of the length of the slab is not necessary to be more than a specified length. In addition,
increscent of the thickness of the slab is always effective in reduction of destructive blast loads on the
tunnel sections.
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