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effects such as secondary loading and diffraction, in
a different study they also studied a simplified
decoupled approach to arrive at workable numerical
procedure incorporating FSI by Kirchhoff’s integral
equation on the wet surface of circular plates, and
the results were found to match with experimental
results. Shin and Hooker [5] investigated the damage
response of long stiffened circulars cylinders with initial
imperfections numerically using a strain hardened mild
steel. Rajendran and Narasimhan [6] conducted
experiments on HSLA (high strength low alloy) steel
circular plates and reported the dynamic radial and
longitudinal strains.

The modes of failure were analytically studied
and classified by Jones [7, 8] and Nurick [9] using
rigid plastic material models on impact on beams
subjected to air-blast loading these; these are: (1)
Mode I — large deformation (2) Mode II — tensile
tearing in outer fibers at the support (3) Mode III —
transverse shear failure at the support were observed.
Further the Mode I1 failure was elaborated into Mode
II* - partial tensile tearing and Mode Il(a) - complete
tensile tearing with increased midpoint deflection, the
Mode II(c) — central rupture with partial tearing, and
concluded that the Mode II and Mode III failures
culminated into rupture of plate and were closely
interrelated. Recently Ramajeyathilagam and Vendhan
[10] conducted underwater explosion experiments and
reported the central deformations of MS and HSLA
steel plates and brought out the importance of
incorporating strain rate in numerical simulation
procedures.

In the present work we have used these
experiments for validation of the numerical scheme.
Stiffened and un-stiffened WELDOX 460E plates
were used to study the response of the plates to
varying shock factor and plate thickness. The load
was modelled as an amplitude curve following an
exponential decay with initial peak, varying spatially
along the plate surface, typically as seen in an
UNDEX event. Applicability of Nurick and Backer
[11] empirical equations for large plate thickness and
underwater explosive loads has been discussed.

2. Modelling the Explosion Loading

The classical method of treatment to the problem has
been approached in modelling the explosion loading.
Previously established empirical relationships on the
UNDEX blast pressure propagation and decay has
been used in the present study. All the referred
equations to define the loading phenomenon are
relationships to charge mass and the standoff distance
for the region of interest [ 1], the exponential decaying
pressure profile is given by the following equation:
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where, P and decay constant (6) can be determined
by the following relations:
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In the above equations P(t), P are in MPa
and 0, I, E are in microseconds, kPa and kj/m2
respectively. In addition to the initial blast loading the
UNDEX event involves nonlinearities in fluid medium
in the form of cavitation at the fluid solid surface
interface. The total pressure at the fluid-structure
interaction gets modified due to the relative velocities
of the plate and the adjoining fluid; this phenomenon
is incorporated in the present study using the Taylors

theory as given by the following expression:
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