| 136 BINLRINARR 106 AL IR e B HAIE
% B RERETREL

ESABLE - RN S EHA : 0213 > B ¢ 1
T1H 2K

HOBEREER C AARTTERER - FARERRRIES - RAREELFEE - TR -

1. (20%) An element in plane stresses is subjected to stresses o; = 15 MPa, &,= 5 MPa, and G,,= 4 MPa. Using
Mohr’s circle to determine (a) the principal stresses and planes (b} The stresses on the element rotated through

an angle of 45, and (¢) the maximum shear stress.

2. (15%) Consider the stepped shaft shown in Figure 1 rigidly attached to a wall at E, and determine the angle of
twist of the end A when two torques at B and D are applied. Assume the shear modulus G to be 80 GPa.

Figure 1

3.  {15%) A rod AB as shown in Figure 2 is attached to the wall in both ends. If it is loaded by the axial forces P as
shown, determine the stress at the middle of the bar. The cross section areas are A, for part b {the middle part)

and A, for part a (both ends).

Figure 2

4.  (30%) A simply supported wood beam AB with span length L carries a uniform load of intensity g (see Figure 3).
{(Note: The Young’s modulus of wood is denoted by £. The geometry of the beam is set to be L=505 and /=25.)
(a) Calculate the maximum bending moment M., and maximum shear force V., of this beam. Indicate the cross

section where the maximum bending moment or the maximum shear force occurs.
(b) Calculate the maximum normal stress ©,,, and maximum shear stress 7, of this beam, Indicate the point and




W 136 B 1L 106 AR BT A S HERE

% B BEARTESS |

HEFHE - MR HEAEH : 0213+ B : 1
F2R #2F

its orientation where the maximum normal stress or the maximum shear stress occurs.

(c) Calculate the maximum deflection &, of this beam. Indicate the location where the maximum deflection occurs.

(d) Calculate the angle of rotation &, at point C of this beam. (Nofe: The distance between 4 and C is L/4.)

(e) Calculate the total strain energy stored in this beam.
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Figure 3

5. {20%) Follow Proh.4 {see Figure 3)
(a) f a roller support is added at point £, determine the reactions R,, Rg, and R for this beam. {Note: The distance

between 4 and Cis L/4.)
(b) If an additional axial compressive force P is applied at end B, determine the critical buckling load P,.. {Note: No

roller support at point C.)
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