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Problem 1. (20 points)

Determine the lateral displacement at b and the moment in girder bc at the
face of the shear wall ab. Consider the rigid-end zone effect only for the
girder bc but include the shear deformation effect for the wall ab.
(E=20GPaand G=10GPa)
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Problem 2. (20 points)

M, =100 kN —m M, =100 kN —m

| L=3m |

The beam shown in the figure above rests on an elastic foundation. Based on
the elastic theory, the deflections at the ends and the bending moment at the
mid-span can be computed as:
~ 2M,f* (sinh SL —sin BL)

k, (sinh L +sin SL)

.yaz.yb=



sinh % cos % +cosh % sin ﬁ

M, =2M,

sinh fL +sin SL
where

kS

=4
g 41E

Utilizing the discrete model shown below, determine the end deflections and
the mid-span moment and deflection. Compare your results with the

corresponding values that you obtain using the elastic theory formula given

earlier.
Given that:
I=2.5%x10" m"; E=25GPa; k =§~ks
M,=100kN —m

M, =100 kN —m

/' a ¢ b ‘\

% k %21( %21( 2k % k
/7 77 /) 77 /7

—075m ————— 075m ————— 0.75m —————— 0.75m ——|

Problem 3: (20 points)
The structure shown below consists of two rigid elements and a middle
flexible element. Derive the structural stiffness matrix relating the end

moments and rotations shown using the semi-automatic approach.

EA=25kN

IE=100kN—m2} \
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Problem 4: (20 points)

Use the semi-automate stiffness approach to solve the internal forces and
support reactions of the inextensible frame shown below. Consider the
following loading cases:

Load Case I. A concentrated load of 200 kN applied at node 2.

Load Case II: A distributed load of 20 kN /m in element 2.

Assume that element properties are: IE, =10° kN —m’; IE, =3x10° kN - m?;

and IE, =1.5x10° kN —m” .
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Problem 5: (20 points)

For the frame structure shown below, use the element-code assembling
technique to construct the structural stiffness matrix as well as equivalent
nodal forces and determine all nodal displacements as well as all element-end

forces.

E, A, I = constant

T E = 200GPa
am | A=10x10° mm?
40 kN 1 =800x10° mm’
4+ —>
am 40 kN / m
100 &N —
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