Lecture 18 Review Questions

If you know the shear force along a beam (large V), how do you
find the beam displacement in the y direction (small v):
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Discussion for indeterminate beams

Statically indeterminate beams are those for which we are unable to solve for reactions
simply from the rigid body equilibrium analysis. This is the case since the number of
unknowns exceeds the number of equilibrium equations available. As we found for
axially-loaded rods and torque-loaded shafts, we need to solve deformation analysis
equations simultaneously with the equilibrium equations in order to determine the
reactions on the beams.

Reread the earlier discussion on the analysis of determinate beams. All of the points
made there also apply to indeterminate beams, with the exception of point a). In point a),
we need to revise the wording for indeterminate beams to state that we are not able to
solve for reactions at the first step. Here, for indeterminate beams, we will leave the
reactions as unknowns, and later enforce compatibility relations to produce the additional
equations needed for a solution.

Note that reactions for determinate beams are independent of material and cross section
properties of the beam since these reactions depend only on the distribution of applied
loads. For indeterminate beams, material and cross section properties (EI) influence the
values found for the reactions.
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Example 11.10

The beam 1s made up of a material with an elastic modulus £ and has a cross-sectional
second area moment /, both of which are constant along the length of the beam.
Determine the reactions at A and B.
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Example 11.11
Determine the deflection curve for the beam shown below. The beam is made up of a
material with an elastic modulus £ and has a cross-sectional second area moment 7, both

of which are constant along the length of the beam.
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