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Assignment 1

(a) Show that the master stiffness equations are:
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The corresponding 5th row and column are the values for ux3. The reason is due to node 3 is not

Les

2
-CS

|

o

0 o o ¢

Q

o o O

o

o

0O o o O

Q

2
—-Sc

-é&s

— Szc

-&s

0o

o O o o

Q

taking any horizontal force (mainly taken by the nodes 2 and 4).
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(b) Apply the BCs and show the 2-equation modified stiffness system
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(c) Solve for the displacements ux1 and uyl. Check that the solution makes physical sense for the limit
cases alpha = 0 and alpha = 90. Why does ux] “blow up” if H is different than 0 and alpha = 0?
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The horizontal displacement “blow up” due to the lack of equilibrium of momentum around node 3.
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The solution has lack of physical meaning due to the
infinite value for horizontal displacement. Indeed the
horizontal displacement is constrained by bar elements

(1) and (2).
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(d) Recover the axial forces in the three members. Why F1 and F3 “blow up” if H is different than 0

and alpha = 0?
Axiol o in elemed: (1)
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The solution for the axial forces “blow up” due to the infinite

displacement in x direction.

Assignment 2

£ = H .2
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Dr. Who proposes “improving” the result for the example truss of the st lesson by putting one extra
node, 4 at the midpoint of member (3) 1-3, so that it is subdivided in two different members: (3) 1-4
and (4) 3-4. His “reasoning” is that more is better. Try Dr. Who suggestion by hand and verify that the
solution “blows up” because the modified master stiffness is singular. Explain physically.
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Mok, STigroon Eqiion (Equliim Role)
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From the physical point, we are introducing a pinned joint in the
element (3). That introduces an instability to the hole structure.
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