UNIVERSITY OF CALIFORNIA, BERKELEY College of Engineering

Advanced Mechanics of Materials (C131)
HOMEWORK II (due on next Friday)

Problem II-1 Given stress tensor at one point,

100 50 600
[0i;]=| 50 200 300 | MP, (1)
600 300 —300

Evaluate 1~Jij5ij7 2.0’33‘(5]‘3, 3.0'”' — %Umm(&j .

Problem II-2
Consider a vector field, V = 3z,e; + 2z125es + 3x1x§e3. Calculate,
1. V;"i, 2. V;"ig, and 3. ‘/}"3j.

Problem II-3(Ugural-Fenster 1.8)
For what body forces will the following stress field describe a state of equilibrium ?

Ope = —222 + 3y% — 52 Opy =2+ 4oy —7
Oy = —2y° Opz=—3T+y+1 (2)
0., =3x+y+32—5 oy =0

Problem II-4(Ugural-Fenster 1.30)
The state of stress at a point in an x, y, z coordinate systen is

20 12 —15
o;]=1 12 0 10 |MP, (3)
~15 10 6

Determine the stress tensor relative to an new coordinate system that is defined by rotating x and
y coordinate through an angle of 30° counterclockwise about the z-axis.

Problem II-5(Ugural-Fenster 1.36)
The stresses(M P,) with respect to an {z;} coordinate system are described by

011 Z.’E% +x9 099 = —x1 + 629+ x3
2
033 =25 —90 O12=013=023=10

At point (3,1,5), determine (a) [o7;] if
1 V3 V3
b =1, m2:§7 n2:77 m3:—7 (4)
and (b) [o};] if
E*l m*fL and nz =1 (5)
1 \/ga 1 \/ga 3 .



Problem II-6(Ugural-Fenster 1.37)
Determine [o,] if

12 6 9
(0351 6 10 3 | MP, (6)
9 3 14

and

TLl:O n2:0 n3:1

Problem II-7(Ugural-Fenster 1.42)
The state of stress at a point in a member relative to an x, y, z coordinate system is

20 10 —10
loi]=| 10 30 0 | MP, (7)
~10 0 50

Determine the normal stress, ¢(™), and the shear stress, 7("), on the surface intersecting the

point and parallel to the plane: 2z +y — 32z = 9.
Problem II-8
The state of stress at a point in a member relative to an z1, x2, x3 coordinate system is
0 -1 o0
[O—’LJ] = -1 4 —2 MPa (8)
0 -2 0

Find the principal stresses and principal directions.



