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Solution for Assignment on Column Buckling

Starting with the differential equation of equilibrium for column buckling Ely" + Py"=0, and its
solution y(x) = Acoskx+Bsinkx+Cx+ D, in which k =+/P/EI , it is required to formulate the
buckling load P for a column fixed at both ends.

Solution:
Displacement and Derivative:
y = Acoskx+ Bsinkx+Cx+D

y'=—Aksinkx+ Bk coskx+C

Boundary Conditions:
BCl:atx=0..y=0=y(0)=0

BC2:atx=0..y'=0=y'(0)=0
BC3:atx=1..y=0=y()=0
BC4:atx=1..y=0=y'(0)=0

The above equations lead to the following four equations
A+D=0

Bk+C =0
Acoskl + Bsinkl +Cl+D =0
—Aksinkl + Bk coskl +C =0

Determinant approach:
Express all the boundary conditions in a matrix form to obtain:
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—ksinkl kcoskl 1 0||D 0

Either vector (A, B,C, D>T =<O,O,0,0>T which leads to the trivial solution y(x) =0 or the
determinant must vanish.

As you may observe, the determinant leads to the same solution as the intuitive approach. While
it is more systematic, it can be lengthier to implement.
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