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Abstract

Two beam/column elements are developed in order to analyze the geometric nonlinear plane
frames including the effects of internal hinge and transverse shear deformation. In the case of
the first element (finite segment method), tangent stiffness matrix is derived by directly integrating
the equilibrium equations whereas in the case of the second element (finite element method) elastic
and goemetric stiffness matrices are calculated by using the hermitian polynomials including the
effects of internal hinge and shear deformation as the shape function. Numerical results are presen-
ted for the selected test problems which demonstrate that both elements represent reliable and
highly accurate tools.
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32l 4. Hinged right-angled frame with internal hinge subjected to a lateral force at x=0.8L.
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33| 6. Hinged right-angied frame with internal hinge subjected to a lateral force at x=1.2L.
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3@ 8. Hinged-clamped right-angled frame with internal hinge subjected to a lateral force at x=L and
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F&|. Stability function for a beam element with the internal hinge

°F.<0 oF,>0
B>0.01 B>0.01
% cos ) % cosh
= 0B gy o= PCOmB
3y 3y’
3 sin 3 sinh
o= 5B PRLLL PN
3y 3y’
0<B<0.01 0<B<0.01
1 38428+2/5 ~ . 35 25+2/5
VT ss (1+ 35y VIT s (1+35)
1 . 115 115
= —fB? )= + 32
V=135 TP sy V= 3s TP T asy

o] 7|4y~ =sinB— P cosp(sf+ 1)
yt = —sinhf+f conhf(sf+ 1)
sf=1,-°F/(GA), S=1,-EI/(GA-L?
B=L-v/I°F\l/[EL-(1+sh)]
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