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Charge Stand-off Scaled

Tested . .
beams mass distance distance
(kg) (m) (m.kg-1/3)
B2-2 0.87 0.65 0.68
B3-1 0.86 0.6 0.63
B3-2 1.1 0.65 0.63
Bl-4 0.5 0.5 0.63

Table.1. Tested specimens at reference [24]
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Fig. 7. Comparison between deformation of experimental
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Compressive strength (MPa) 25
Tention strength (MPa) 3
Density (Kg/m3) 2500
Possion’s ratio 0.2
Elasticity modulus (GPa) 20
Table. 2. General properties of concrete
5,8 o y0r Slasie ¥ g
Yield stress (MPa) 240
Density (Kg/m3) 7850
Possion’s ratio 0.3
Elasticity modulus (GPa) 210

Table. 3. General properties of bars
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Fig. 9. Studied bridge’s map in the present study
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ABSTRACT

Terrorist operations have spread around the world. However, it is necessary to prepare for the
dangers of terrorist operations. Explosions can cause severe damage to structures and even destroy
them. Explosive stress is one of the most destructive loads a structure can experience. Many of the
existing structures are vulnerable to loads caused by the blast wave, so their resistance to such loads
should be checked to determine critical points of structures. Bridges are considered as important
target structures for terrorist operations. However, given their importance, it is necessary to find
methods to reduce the vulnerability of bridges due to explosive loads. In this study, the behavior of
deck (beam- slab) of regular bridges against explosive loads was investigated. To ensure the
accuracy of the modeling, a concrete beam, which was examined experimentally under explosive
loads, was modeled in ABAQUS software. The results of the finite element model were compared
with the experimental results, and the accuracy of the model was ensured. Then, the studies were
followed by the evaluation of Shahid Sanikhani bridge in Tehran. The finite element model of the
bridge was created in ABAQUS software. To investigate the application of the bridge deck under
blast loading, TNT was applied to the slab in the weights of 45.4, 100, and 150 kg and at distances
of 0.5, 1.2, 1.83, 2.54, and 3.2 meters from the deck surface. To improve the performance of the
deck against explosive loads, a new construction method was proposed. The method is presented in
such a way that there is no significant change in the used materials, and, in general, the cost of the
construction. In this method, only the height of the slab of the deck is slightly increased. In fact, in
the proposed method, similar to the Cobiax or U-Boot systems, the height of the deck increases by
creating empty holes in the slab.

In this study, the safe weight of explosive materials as well as the safe distance of the explosive
load from the bridge deck, were investigated. The results of this study showed that increasing the
weight of the explosive materials will lead to an increase in the displacement created in the bridge
deck and will lead to the spread of damage. In addition, increasing the distance of the explosive
materials from the surface of the deck will reduce the damage. Based on the calculated results,
using the proposed method, the vulnerability of the deck to explosive loads is greatly reduced.
However, due to the ease of implementation and the lack of change in the volume of used materials
and the cost of construction, in order to increase the deck's resistance to explosive loads, the
proposed system can be used.
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