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I. The three equations of static equilibrium for an arbitrary planar structure are as follows
YE=0;, I M=0 ; Y M=0,

where the subscript y represents the y axis.of a planar Cartesian x-y coordinate system,
and the subseript 4 and B represent t\#n;inﬁ_un.the:ju plane. Please prove that, for the
three equilibrium equations to be valid. the line connecting points 4 and B must not be

perpendicular to the y axis (or. equivalentl};_ﬁmslmm be parallel to the x axis). (25%)
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Please compute all the support reactions, the mid-span member forces and the mid-span

deflection of the beam as shown. The ﬂe@rﬁ@iﬂit}:‘ clfﬂ’le beam is £f.  (25%)
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3. Please compute and plot the bending moment diagram of the frame structure as shown.

The flexural rigidity of all the structural members is E1. (25%)

4. Please derive the stiffness matrix for a planasbeam element. The beam element should
have 6 degrees of freedom.  (25%)




