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3.9 Diffusion of Vertical Loads into Structure. The
description of the computation of vertical shear and
bending moment (Sections 2.2 and 2.4) by integration
of the longitudinal load distribution implies that the
external vertical load is resisted directly by the vertical
shear carrying members of the hull girder such as the
side shell or longitudinal bulkheads. In the case of a
ship framed by a closely spaced transverse framing
system without the support of longitudinal girders this
condition is approached. In such case, the fluid pres-
sure loads on the bottom as well as the weight of cargo
and other deck loads are largely transmitted to the
side shell by the transverse frames. The double bottom
structure, however, has longitudinal as well as trans-
verse supporting members and the "tween deck beams
are usually supported at their inboard ends by longi-
tudinal girders. Such longitudinal structural members,
therefore, transmit part of the weight or pressure load
to the transverse bulkheads which, in turn, transfer

the resultant loads into the side shell or longitudinal
bulkheads in the form of localized shear forces. In a
longitudinally framed ship, such as a tanker, the bot-
tom pressures are transferred principally to the widely
spaced transverse web frames or the transverse bulk-
heads where they are transferred to the longitudinal
bulkheads or side shell, again as localized shear forces.
Thus, in reality, the loading, ¢(2), applied to the side
shell or the longitudinal bulkhead will consist of a
distributed part due to the direct transfer of load into
the member from the bottom or deck structure, plus
a concentrated part at each bulkhead or web frame.
This leads to a discontinuity in the shear curve at the
bulkheads and webs. Fig. 46 provides a simple means,
based upon orthotropic plate theory, for estimating
the proportion of total load transmitted to each edge
of a panel of such structure. In this figure, the symbols
are defined as in the preceeding Section 3.8.

In the derivation of the figure it is assumed that the
stiffening members are numerous and closely spaced
in each direction so that the bending stiffness of the
total panel is well represented by the average values
of combined plate and stiffener. The curves may, there-
fore, be reasonably applied, for example, to a double
bottom structure in which there are closely spaced
transverse floors and several longitudinal girders.

Fig. 47 illustrates the components of the load that
are transferred to the side structure and to the trans-
verse bulkheads, which form the boundaries of the
panel of bottom structure. It is observed that the load
transferred into the transverse bulkhead at its lower
edge is resisted by vertical shearing forces in the bulk-
head-side shell joint. These latter shearing forces have
the effect of concentrated loads insofar as the primary
hull girder is concerned. This effect of the concentrated
bulkhead edge loads on the primary hull girder shear
force is illustrated in the lower part of Fig. 47.
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Fig. 46 Proportion of total lood, 20/, camied by transverse boundaries (uniform load, P = pab) (D"Arcangelo, 1969)
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Fig. 47 Force on of two hoids and on g bulkhead, with corresponding shear curves






















