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I IHTRODUCTION

The prablem of the buckling of arches 1o ond wnich has
received considerable attention in the past, VWhen an arch
subjected to lateral loading reachee an elastically unstable

¢ondition, there are two posaible modes of buckling as follows:-

Figure 1. Buckling mode for a high arch under
‘yniformly distributed lateral load.
(1) 1f the rise of the arch ("b" as shown in figure 1} is
of the same order as the radius of the arch H, then it is possible
for the arch to buckle at the criti:;l lateral load in the mode &s
indicated hy the deshed line in figure 1. DBuckling of this type
can be asgumed to ba "inextensiecnal' as dimscussed by Timoshenho,

and Gare {1).



Figure 2. Possible buckling mode for a low arch -
under uniformly distributed lateral load,

(2} If the rise "h" of the arch is much smaller than the
radive R of the curvature {as shown in figure 2.), then the induced
axial thrust plays an important role in the elastic stability.

The arch may become unstable apd suddenly reverse its curvature,
Jumping, or "enap buckling", from the solid line position to the

dashed line position. This elastic lateral buckling of a hinged low
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arch, hes been studied by Timoshonko, and Gere, {1} & Fung, &nd
Keplan, {(2}. The cﬁrrﬂﬂpﬂndi;g low arch with tlamped ends has bogn
loveatigated by Gjelevik, and Bodner, (3) & Scbreyer, and Masure, {4},
The buckling ¢riterion used in reference 7 and relerence 2
i the ¢lassical one which is hased on the Etabiiity with respect to
infinitesimal displecements about thﬂlequilihrium rositions. But im
referencs J and refefence % the buckling load is calculated on the
basis of an energy ecriterion, which is 1tself based on finite Aigw

placementia.

Purpose of ResearTch

The object of this research iz to 8tudy the inetability and
the elastic lateral buckling behevier of a low arch having &n indtial
axial thrust, which would causa en ipitial bowing, subjected to &
central lateral concentrated load. Therefore the buckling defoiw
maticn would be "extensionel" rather than “inextensional’, To
determine the critical laternl losad required to produce the snap
Puckliang in tho bowed strut, and i% will be. shovn that the varia-
tion of initial curvature end the types of end fixing of tha bowad
strut have a very impoét&nt effect on the critical lateral load.

There¢ are iwo buckling e¢riteria as introduced above, and the
energy criterion ylelds 2 crltical buckling load higher thon that
obtained from the classical one, It is not evident which of thesa
two criteria corresponds to the real practical situntiou. Therefore, in
this recearch,; the theoreticel values for tho Linged éﬁdﬂ 0f 2 bawed

r

strut caleculated from both of these criterias will be compared with
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the experimental Tesultis.

Aoatn 6f Rovvoroh

Two ilmportant factors which affect the eritical laterasal
concentrated load of a constant crogg-sectional bowed stru¥. will
ha gtudiad herein;

a) The types of end fixation.

b] The initial curvature

.Tha experimentsl work investigated the sbove effects by
testing eighteen speacimens made of mild stesl with dimensians of -
48" long, E" wide mnd ﬂ" Ehick. All of them were egually divided
{nto two adifferent groups, one for binged ends and ancther one for
¢lamped ends to investigate the effact of {a). Tha specimens of
sach group were tested in ilpitial curvatures corresponding to values

" M

of h ranging from D.EDD" to 1.500" for the effect of (b).
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