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ABSTRACT

The current research is a parametric study of the behaviour of pipes buried
in the soil under blast loading. The effects on the physical properties of
liquid, air, soil, pipe and TNT were investigated. The arbitrary Lagrangian-
Eulerian method was used in LS-DYNA software and the effects were
compared. The results show that the pipe experienced increased pressure
and stress as the fluid density of the soil decreased. This indicates that an
increase in fluid density of the soil decreased the pressure and stress
imposed on a pipe and vice versa. The results show that higher density soil
caused higher pressure and stress transfer to the pipe. Explosions in lower
density soil resulted in less damage to the pipe because the soil acted as a
damper under the waves of explosion. Knowing the soil type performance
relating to stress and pressure on the buried pipes subject to explosions
indicates that pipes with high resistance should be used in soil of high
density to resist the transmission of high stress and pressure to the pipes.
Pipelines buried in soil with a lower density can use pipes with lower
resistance because the soil will act as a damper and transmit less stress and
pressure to the pipes. Peak pressures for gas, oil and water have become
equal to 976.67, 588.6 and 580.91 MPa, respectively. This indicates that
the higher the fluid density is; the less pressure will be imposed on the pipe.
Pressure on gas has been increasing than oil and water pipes 39.73 and
40.52 percent respectively.
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