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EVALUATION OF BUCKLING STRENGTH OF CYLINDRICAL 
SHELL ROOF MODELS BY VIBRATION METHODS 

R. RADHAKRISHNAN* 

INTRODUCTION 

The present trend in shell construction is to make them as thin as possible which 
makes it desirable to know more about buckling strength. At present very little is known 
about the stability of cylindrical shell roofs. It is the aim of this paper to propose a 
non-destructwe testing method to predict the buckling load of thin cylindrical shell roof 
models made of plexiglas. 

The mathematical similarity between simple problems in frcc vibration and elastic 
instability is well known. In a beam-column, the effect of axial compressive force P is 
to decrease the natural frequency of transverse vibration. In addition, the variation of 
the square of the frequency with P is linear and finally the frequency falls to zero when 
P approaches P or which is the buckling load of the beam-column. The question naturally 
arises about the genItality of the variation and whether such a behaviour can be expected 
in structures other than simply supported beams. Physical intuition would lead one to' 
beIieve that if axial compression does decrease the natural frequency, frequency of any 
structure would fall to zero when buckling is reached (5). 

In order to investig~te, the validity of the above proposed n;tethod, tl> predict the 
bll(;jding load, of cylindrical shell roofs for which many methods ar~ not' avi!1lible, 
thepre~aI apd exp<:riment!ll studies were made, by the author 011 closed' cylinder~ 'at .firlt, 
thenonopencirc:ular <lYlindericai shells made of plel<iglas and finally oli filiI seale models 
of micrQC,Qncrete. Tbis work deals with the experiments on pl~xig(j1S shell roof mOdels of 
different s~ns. ' , 

REVIEW OF LITERATURE 

Dulacska(21 (1965) has derived a general expression connecting vibration and buckling 
of an infinitely long cylindrical shell roof. , 

Steinert'l) (1967) has done some limited number of tests on cylindrical shell roof 
models of plexiglas and tried to establish experimentally the linear relationship between 
the square of the frequency lind the lateral load. 

• EXPERIMENTAL SETUP AND PROCEDURE 

The Plexiglas shell roof models (Fig. I) were of radius 33.4 em and of span 100 cm" 
78 cm and 56 cm. The thickness of the shell was 3 mm and the shell was laterally loaded 
by means of dead weights. These shells were manufactured by Mis. Josef Weiss Plastic 
Company, Miinchen, West Germany. 

Fig. 2 shows the diagramatic representation of the loading for the plexiglas model 
shell roof which consisted of circular mild stccl discs of 90 mm diameter weighingSOOg and 
100g. 34 such discs were used a time for each step of loading. Each dise was supported 
by a four legged stirrup as such the load was applied on the surface of the shell over 136 
point. thus realising uniformly distributed loads. The four legged stirrups were not 
directly resting on the shell but on small aluminium discs of 12 mm diameter. The 
aluminium dises were fixed on to the shell by a patended paste . 
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