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T-joints of offshore drilling platform with branch tube under axial compression
and corresponding experiments were carried out by us, The computing results are
compared not only with our experimental resultsv‘(elastic—plastic), and also with
previous computed results and experimental results (elastic), All these computing
results are quite close to the experimental results, These show that the present
method is feésible, This provides a new way for the elastic-plastic analysis of

thin shell structures and worth for practical purposes,
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An Energy Criterion for Plastic
Buckling of Cylindrical Shells Under

Impuisive Loading

Ru Chongging IWang Ren

(Department of Mechanics Peking University
Abstract

In the case cf imvulsive loading. we believe the buckling takes place within
a very short time f,-—— the respond duration of the motion, stability of the dom-
inant motion depends on the behavior of the dominant motion within (0, #;)and
so the investigation of the motion after f; is not necessary, and in the calculation
of cnergy, the initial disturbing energy that causes the perturbation is negligible,

The basic idea of the proposed energy criterion is;

for a system under a certain impulsive loading, when any kinematically admi-
ssible perturbation is imposed on its dominant motion, if the energy absorbed or
dissipated by the system due to the perturbalion is always larger than the work
done by the load on the perturbation, then, the dominant motion of the system is
a stable one,

If the kinematic equation of the perturbed motion w(x, t) is represented by,

f W, w)y =0 (1)

where f is a linear differential operator in which the coefficient for the acce-
leration w >0 within 0<<x<CL,V is the inpulsive velocity, Then, the fundamental
criterion can be stated as, The dominant motion is stable if for any admissi-

ble perturbatlion w (x, {) , we have
o L plf .
Fa,w=§ § 70, w0 dtde>o (2)
0

The response duration ¢, can be treated as a function of the loading parameter
and calculated from other consideration, the dot denotes time derivative,
Note especially, the perturbation w (x, #) in addition to satisfying the geo-

metric constraints, also possesses the following characteristics,
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a, The energy of the initial perturbation determined by w (x, t) is small
and can be neglected when computing F (¢, w)

b, Buckling does not occur at the initial moment, so the initia values of w
and its derivatives w, r. to x (needed to describe the -buckled state)
taken by their averages can be neglef:t'ed as compared to their final values
al t=t,,

These characterize the perturbation at the very beginning of buckling,

Denote all admissible perturbation that possess these two characteristics to form

a set B, then, the sufficiency condition for stability may be writlen as;,

F W, w) >0 (3)
weB

From this proposed modified energy criterion is derived scme simple methods
and formulae to estimate the buckling wave number aud thresheld velocity for
circular cylindrical shells, stringer siiffened cylindrical sneil under axial impact
and rectangular plate under inplane impulsive ioading, The competation is much
simplcr than ithose derived from the concept of amplification fartor currently used,
The comparison with existing computed and laboratory results shows good

agreement,



