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Investigating the Destructive Effect of Explosions at Different Distances on

Concrete Retaining Walls

M. H. Taghavi Parsa*, A. Geravand
Imam Hossein University
(Received: 11/01/2020; Accepted: 15/09/2020)

Abstract

Concrete retaining walls gratitude to their significant-high mass are considered a protective barrier and explosion
resistance. The fabricated walls generally made of reinforced or fiber-reinforced concrete. This study deals with
investigating the destructive effects of the explosion on retaining walls made of reinforced and fiber-reinforced
concrete. For this purpose, the intended wall simulated by Abaqus software with various blast loads at different
distances. Then, to investigate the damage caused by the explosion, the explosives were modeled in three positions
attached to the wall, at a distance of one meter and at a distance of ten meters from the wall, perpendicular to the
highest midpoint of the structure and the junction of wall and ground. The modeling results showed that the
explosion at the connection of the wall to the ground has more destructive effects than the detonation at the highest
point of the wall. The failure load of the reinforced concrete wall and fiber-reinforced concrete at the junction of
the wall to the ground equals 5 kg C4 and 10 kg TNT and 15 kg C4 and 15 kg TNT at attached and distance of one
meter from the wall respectively. The failure load was equal to 60 kg C4 and 70 kg TNT and 90 kg C4 and 100 kg
TNT for reinforced concrete and fiber-reinforced concrete wall respectively at a distance of 10 meters from the
wall and at the junction of the wall to the ground. Also, the explosion at the position attached to the wall and one
meter from the wall showed local effects on the wall and occasion local damage. However, the explosion at a
distance of ten meters did not act locally due to the large distance of the explosion from the wall, and more
explosives are needed to destroy the wall at this distance.

Keywords: Explosion, Abaqus, Reinforced Concrete Wall, Fiber-Reinforced Concrete, Failure.
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® Brittle failure strain

1 Smeared crack concrete model
2 Concrete damaged plasticity model
® Brittle cracking
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