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1. A simply supported beam is subjected to two concentrated moments as shown at the below left. The cross
section of the beam is shown at the below right. Let the axial direction of the beam be the x axis. If the
maximum shear stress Tyy in the beam can’t exceed 10 kPa, calculate the maximum value of My, . (20%)
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2. There are 5 beam-columns subjected to axial force P as shown. Let all the beam-columns have the same EI,
In addition, let € be the eccentricity of the force P and Q be a very small lateral force. (i) Draw the buckling
mode for each beam-column. (ii) Calculate their effective length L. and critical buckling load P . (20%)
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3. The cross section of a thin-walled beam is shown below. Calculate the distances ey, and e, to locate the

y
shear center S of the beam. (20%)
Y| ¥
|
°z A
Si*—bi t W2
)
FA
t lee ot b/2
fe——>{




%% 108 BAIARHAE 106 BFE BRIP4 AR

# A L EARTERZ

ERFE AR : HRAH 0213 k1
2R HA2R

4. A square plate with uniform thickness t in the z direction is shown below. It is subjected to tri-axial stresses
cx =40MPa, oy =20MPa and o, =0MPa. The measured normal strains are &y =17 x10™ and
gy = 4x107. (i} Calculate the Yung’s modulus E and the Poisson’s ratioc v of the plate. (ii) Calculate the
maximum shear stiess (Txy)max it Xy plane, the maximum shear stress (ty;)max in yz plane and the
maximum shear stress (Tyxz)max in Xz plane. (20%)
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5. A tube has length L = 1 m and is subjected to a torque T = 10 kN-m. If the shear stress t in the tube can’t
exceed 35 MPa, determine the minimum thickness t of the tube and the corresponding angle of twist ¢ of the
tube. Use G =76 GPa. (20%)




