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Problem 1 (20 Points)

The moment M = 1.2 kN -m acts in a vertical plane and is applied to a beam oriented as

shown. Determine the stress at point A.

M = 1.2 kt-t
10mm~ +-70mm~

t-
j:m

10mm

T40mm
~

1+-10 mm

Iy = 1.894 X l06mm4

Iz =O.614xl06mm4

Iyz = O.800xl06mm4

Hint: Maximum moment of inertia of this section is 2.2785 x 106mm4
•

The principle axes which is rotated from yz axis about 25.67" clock-wise ('YI~'j,l,(;l13.H~3-l

'j,l,1'~n1h.J2 5.67 Eh'lFl1 liJ::bliJEJprincipalaxes).



Problem 2 (20 Points)

Determine the vertical displacement of joint C of the steel truss shown. The cross-section
area of each member is A = 400 mm2 and E = 200 GPa.



Problem 3 (30 Points)

By using three moment equation, determine the support reactions at A, B, C and D. Draw the
shear force diagram (SFD) and bending moment diagram (BMD) of the structure.

q WL 0 WL
A J,J,J,J,J,J,J,J,J, Be, t
~ :fJ£ ~ J¥:

~-L-.-*'----L-+ 1/2 + £/2 m

Case
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SAa
L

SAb
L

Pa , 2
- (L' -- a)
L

\loL' = J·VL"
4 4

woL) = WL2

4 4



An aluminum column oflength Land
rectangular cross-section has a fixed end at B
and supports a centric load at A. Two smooth
and rounded fixed plates restrain end A from
moving in one of the vertical planes of
symmetry but allow it to move in the other
plane.

a) Determine the ratio a/b of the two sides of
the cross-section corresponding to the most
efficient design against buckling.

b) Design the most efficient cross-section for
the column.

E = 10.1 x 106psi

P = 7.5 kips

FS=3



Problem 5 (30 Points)

Four 4x4xO.5 in. angles are bolted back to back as show in the following figure. Determine

the safe load when they are used as a hinged-end column 12 ft long. Use AISC specifications

with (Jyp = 36 ksi and E=29 x 106 psi.

. , .. 4 .'A=3.7511l-.1x =1y =5.56m .1;' =1~=1.221l1
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