ANSWERS — VOLUMEZ2: STRESSES, STRAINS, DISPLACEMENTS
Chapter 4, Members Subject to Bending and Extension problem 4.048, page 249

Remarks: See 84.4, pages 168 till 170
See 84.5.4, pages 179 till 182

Explanation:

Hints:
Schematize the beam as a line element and draw all the forces and a. N = oy A= (~14 N/mm?)(480x10% mm?2) = ~6720x10° N
couples that act on this line. Then make sketches of the M and the N : M) )

. For the top fiber: z=-375mm; o'’ =-10 N/mm
diagrams. (M) 10 N/mm?)(32,4x10° mm*

M= 1z _( )32,4x ) — +864x10° Nmm

Answers: z —375mm
a. N=-6720 kN en M, =+864 kNm c. The pre-stressing tendon applies eccentric compressive forces on the
b E —6720 kN beam ends. This causes a normal force N =—-6720 kN and a

- Ry =6720 momentM, = N -e, =-1210 kNm.

. F=1037 kN : : .
¢ , Taking the moment balance at right side C :
e. 0y =0and o, =-33,6 N/mm >T,|C=(2 m)xF - (1210 kNm) =864 kNm = F =1037 kN

e. inB: N=-6720kN; M, =-1210 kNm
o™ =_14,0 N/mm?
o) =-19,6 N/mm? and o™ =+14,0 N/mm?
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