ANSWERS - VOLUMEZ2: STRESSES, STRAINS, DISPLACEMENTS

Chapter 4, Members Subject to Bending and Extension

problem 4.086, page 262

Remarks: See 84.4, pages 168 till 170
See 84.5.4, pages 179 till 182
See 84.6, pages 184 till 186

ANSWETS:

a. F,=432kN

b. o, =-10 N/mm?
o, =0 N/mm?

c. o, =+3,33 N/mm?
oy, =—13,33 N/mm?

Explanation:

Cross-sectional properties:
A=86,4x10° mm? and W =5,184x10° mm?

a. In C: due to the distributed load: M, =+69,12 kKNm
Due to the pre-stressed load: N =N, and M, =—(0,1 m)xF,
Total C:
N =-N, and M, =(+69,12 kNm) - (0,1 m)x F,

The bottom-most fibers have the most chance of being in tension

Op

Ot

—F (+69,12 kNm)— (0,1 m)x F
= b + P <0
86,4x107° m? 5,184x107°% m®

Therefore: Fp > 432 kN

b. In cross-section C: N =—432 kN en M, =+25,92 KNm.

Ny —432x10° kN
o= 3 2
86,4x10° mm
) _ (+25,92x10° Nmm)
Ot = 6 3
—5,184x10° mm

— -5 N/mm?

—5 N/mm? and o{) = +5 N/mm?

c. Incross-section C: N =-432 kN en M, =-43,2 kNm.

Ny —432x10° kN
o= 3 2
86,4x10° mm

) —43,2x10° Nmm
-5,184x10° mm?®

— 5 N/mm?

= +8,33 N/mm? and (™) = -8,33 N/mm?

d. In reality, the normal stress at the ends of the beam is zero except at

the point where the cable is anchored. The calculated normal stress
diagram is statically equivalent with the eccentric force due to the
cable, but is valid only at a distance in order of the size of the beam
height.
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