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. blast waves

rapidly varying loads

. scaling approach

peak overpressure
time of arrival

. positive phase duration

ABAQUS

. free field muzzle blast wave

Friedlander waveform

. transient nonlinear explicit analysis
. heat affected zone

. one-inch rule

. rayleigh damping

. modal analysis
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In this paper, a method for modelling blast loads, in-
duced as a result of firing guns installed on ship decks,
and also their local structural response have been stud-
ied. First, it is attempted to give a better estimation of
the distribution of the impulsive loads induced through
firing deck guns, by improving an existing modelling
method based on a scaling approach. Formulation of
a free field muzzle blast wave using Friedlander wave-
form is discussed. The values of the parameters involved
in the Friedlander waveform function, including the pick
incident overpressure, blast arrival time and phase dura-

tion, are then expanded in detail. The formulation is fur-
ther extended for far fields. The developed formulations
are implemented in a computer code, enabling the user
to obtain the distributions of pick incident overpressure,
blast arrival time and phase duration for different loca-
tions lying on the surface of the structure under consid-
eration. The outputs of the computer code are available
in either graphical or tabular formats. The developed
code, in combination with a finite element code, may be
used for structural assessment of blast loaded structures.
Then, the accuracy of the developed algorithm is evalu-
ated against experimental data for a stiffened steel plate
subjected to lateral blast loads. The values of maximum
deflections obtained numerically and experimentally for
the stiffened plate are compared against each other. It
is revealed that the developed algorithm is capable of
performing useful analyses for modelling blast loads and
investigating their effect on structures. In the next step,
using the expanded modelling procedure, the distribu-
tion of blast wave loads affecting the deck of an alu-
minium boat is estimated and, then, the local structural
response of the deck structure to such loads is studied
applying a non-linear finite element method. The anal-
yses performed are of a non-linear transient dynamic
type, and the effects of structural damping, and also
heat affected zones due to welding, are considered in
them.

Key Words: blast wave load, non-linear transient dy-
namic response, structural damping, heat affected zone,
finite element method, scaling approach.
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