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1- Shock wave

2- Bubble pulse

3- Impulse loading
4- shock front
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7- Whipping

8- Water jet

9- Damage severity

10 -Universal Distinct Element Code
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1- Expansions
2- Contractions
3- Oscillatory
4- Mushroom

5- Torus

6- High pressure
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LEGEND
I 3.50
23-Aug-2017 4:08:02
cycle 8000
time = 8.108E-01 sec 8.0 | /
table plot T
0.00E+00<tab 4> 3.08E-01 250 | (
-2.30E-27<tab 8> 3.89E-01 — |
Vs.
0.00E+00<X value> 8.73E+00 200 4
150 -
1.00
0.50
0.00
0.50
) 0.00 1.00 2.00
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1- Damping Parameters

2- Numerical Oscillations

3- Rayleigh Damping

4- Local Damping

5- Mass Proportional Damping

6- Stiffness Proportional Damping
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UDEC (Version 6.00) . oo(ejroon
LEGEND /A
0.00 : —
13-Apr-2017 17:31:57
cycle 87482
time = 3.296E-03 sec
history plot -1.00 -
Y-axis:
1 - yy-stress E—
2 - yy-stress —
3 - yy-stress e 2.00
X-axis:
Time
3.00
-4.00
5.00
6.00
N 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50
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Abstracts 7

The Influence of Explosion on the Underground Structures in
Watery Media

P. Rafaati*, B. Ghobadi

Abstract

Nowadays, underground structures are increasing day by day due to the population increase,
technology development, increasing of military threat and economic saving. The impact rate of
underground spaces against explosive loads caused by enemy invasion depends directly on the
success and effectiveness of passive defense. On the other hand, stability of the underground spaces
is very crucial in various lithological conditions. Due to the increased need for the implementation
of these structures, many of these projects may be carried out in unfavorable geological conditions.
Therefore, it is necessary to analyze the stability of these spaces for different lithology conditions.
In the present study, by means of numerical methods of discrete element, a code has been developed
by UDEC software. In the numerical developed code, the influence of water level on the tunnel
final support has been investigated. To investigate the effect of water level on the tunnel stability,
the pressure of 10 tons of explosives has been exponentially applied to the top of the tunnel.
Research indicates that as the water level rises, the damage caused by the explosion increases to the
tunnel support.

Key Words: Explosive Load, Tunnel Stability, Water Table, Numerical Method of Discrete
Element
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