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The assessment of the effects of nuclear blast waves on military equipment depends to a great
extent on numerical simulations and investigations in specialized blast simulation facilities,
such as the LBS 501 of the WTD 52, [1]. Such facilities can generate blast waves with large
positive durations in the order of several hundreds of milliseconds at amplitudes of up to and
above 100 kPa. The demanded numerical simulation methods must feature 3D fluid-structure
coupling capabilities and permit the predictive modeling of both the blastwaves in the
simulation facilities and in free field. Efficient and precise simulation models for the LBS 501
and for free field blast waves have been developed for the APOLLO CFD Code of Fraunhofer
EMI during the recent decade, [2-3]. In order to make these models available for a broader
community of experts, the same models have recently been implemented into the ANSYSAUTODYN software through specific user-subroutines. This extended version of
AUTODYN allows the simulation of the flow field in the LBS 501 (or other simulators)
through the application of a special boundary condition, which models the numerous jets
released from the pressure reservoirs of the blast wave generator system. Another newly
developed user-subroutine enables a Friedlander blast wave to be fed into a computational
domain through the domain boundaries. With this extension it becomes possible to simulate
the blast loading (nuclear as well as conventional) of an object in free field, when the center
of detonation is far off the computational domain. In the paper, we present the theoretical
basis of the models, their implementation in AUTODYN and validation though comparison
with experimental and theoretical data.
References
[1] A. Klomfass, U. Schwarz, K. Simon: Assessment of nuclear Blast Effects on military Land
Vehicles by numerical Simulation and Testing, EUROPEAN SURVIVABILITY WORKSHOP,
2008
[2] A. Klomfass, et al., Validation of Coupled Fluid-Structure Simulation against
Experiments in the Large Blast Simulator LBS 501. In: Proceedings of the 19th Conference
Military Aspects of Blast and Shock, Calgary, Canada, 2006
[3] A. Klomfass, G. Heilig, K. Thoma: Analysis of Blast Loaded Structures by Numerical
Simulation, in: Fluid Structure Interaction and Moving Boundary Problems, Editors: S.
CHAKRABARTI, C.A. BREBBIA, Publisher: WIT Press, UK, ISBN: 1-84564-027-6, 2005

11

