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Blast Loading Effect on the Bearing

Capacity of Shallow Foundations
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Imam Hossein University
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Abstract

Bearing capacity of shallow foundations under blast loading depends on various factors such as the severity of the
explosion, buried depth of the foundation and its materials, but comprehensive study hasn’t been done on the impact of
these factors on the bearing capacity of this kind of foundations. The method of calculating bearing capacity of
foundations under blast loading follows that after applying initial stress due to the soil gravity, during different loading
in each step, the foundation will be placed by uniform stress. After analysis of the model in the static mode, the model
will be analyzed under the blast loading again, and then the average settlement of points below the foundation is
calculated. This procedure is performed for various stress levels and finally the settlement-stress graphs are plotted.
This stress increasing continues until the soil failed under the blast loading. Then bearing capacity of the foundation
under the blast loading is estimated by the cross-tangent method on the settlement-stress graph. The results indicate
reduction of the bearing capacity and the asymmetrical settlement of the foundation under blast loading. Also under the
blast loading like the static condition, bearing capacity is increased by increasing the buried depth.

Keywords: Bearing Capacity, Explosion, Numerical Modeling, Shallow Foundation.
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Researcher Code/software Cell size (mm) Explosive Soil
Polyak and Sher (1978) Mathematical model - Solid —liquid model Rigid surface
Rodinnov and Terentev (1985) Mathematical model - Solid —liquid model Rigid surface

Absil et al. (1997) AUTODYN 2 475 g composition B -

Do et al. (1999) FLUENT and LS-DYNA - - -
Williams and Poon (2000) LS-DYNA 75kgC4 Cohesion less soil
Laine and Sandvik (2001) AUTODYN 8 10.4 kg composition B Cohesion less soil

Niekerk (2001) MSC. Dytran - 800 g Pentolite -
Wang (2001) LS-DYNA - 100 g C4 Cohesion less soil

Cheng et al. (2002) AUTODYN and MSC. Dytran 10 5 kg TNT

Fairlie and Bergeron, (2002) AUTODYN 25 1 kg C4 Cohesion less soil
Gupta (2002) LS-DYNA - 907.2 g Pentolite -
Jacko et al. (2002) AUTODYN - 500 gr TNT -
Persson et al.(2003) AUTODYN - 0.125/0.5/1/4 kg PETN -
Rhijnsburger (2003) LS-DYNA - 10 kg TNT Rigid surface
Fiserova et al. (2004) AUTODYN - 100 g TNT Cohesion less soil
Olofsson (2007) FLAC - - -
Niroumand and Kassim (2009) AUTODYN 10 100 g TNT Cohesion less soil
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