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An analytical approach based on the Rayleigh method is adopted to calculate the buckling load
of an actual 46-m-high concrete pipe, taking into account the geometric stiffness, functions of
the concentrated forces, and self-weight of the structure. Stability analysis that included the
self-weight of structural elements was originally discussed by Euler (1774), but he did not
succeed in obtaining a satisfactory solution. The problem was finally resolved by Greenhill in
1881 [1].

The pipe is made of concrete and its geometric nonlinear behavior and imperfections are
linearized by reducing the structural stiffness, as can see in [2] and [3]. The material is
considered to be viscoelastic with reduction of the flexural stiffness, [4], to consider the material
non-linearity and creep is taken into account by the criteria from Eurocode 2 [5]. The ground is
modeled as a set of distributed springs.

Then, the critical buckling load is calculated analytically and dynamically defined to different
instants along time after the structure to be loaded. Modulus of elastic and specific deformation
on time are also obtained. Finally, the structural stiffness is evaluated. Reductions of 25.15% to
the modulus of elasticity and deformation, and of 21.08% to the critical load of buckling for analysis
performed at zero and four thousand days were found.

REFERENCES

[1] Timoshenko, S.P. and Gere, J.M. (1961) Theory of elastic stability. 2nd ed. New York:
McGraw-Hill Book Company.

[2] Wahrhaftig, A.M.; Brasil, R.M.L.R.F. and Balthazar, J.M. (2013) The first frequency of
cantilever bars with geometric effect: a mathematical and experimental evaluation, J. Braz.
Soc. Mech. Sci. Eng; 35: 457-467. doi:10.1007/s40430-013-0043-9.

[3] Wahrhaftig, A. M.; Brasil, R. M. L. R. F. (2016) Vibration analysis of mobile phone mast
system by Rayleigh method, Applied Mathematical Modelling.
d0i:10.1016/j.apm.2016.10.020.

[4] Brasil, R. M. L. R. F.; Silva, M.A. and Wahrhaftig, A.M. (2007) Non-linear dynamic
analysis based on experimental data of RC telecommunication towers to wind loading. 12th
International Conference on Wind Engineering: ICWE 12, Cairns, Australia, July 1-6.

[5] CEB-FIP Model Code (1990): Design Code. Comité Euro-International du Béton.
Lausanne.



mailto:alixa@ufba.br
http://lattes.cnpq.br/7971716903240686
http://link.springer.com/article/10.1007%2Fs40430-013-0043-9
http://www.sciencedirect.com/science/article/pii/S0307904X16305352?via%3Dihub

