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2.50 A 4-ft concrete post is reinforced by four steel bars, each of

3 SN
7 Indi;
Knowing that E, =29 x 10° psi, @,= 6.5 x 10/°F and E. = 3.6 x 10°

psiam“lozc
* 10%/°F, determine the normal stresses induced in the steel and in the concrete y
a temperature rise of 80°F.
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[image: image2.jpg]' Problem 2.58 2.58 Two steel bars (E, =200 GPa and &, = 11.7 x 10/°C) are used to reinforce a

. brass bar (E, = 105 GPa, &, =20.9 x 10%/°C) which is subjected to a load P =25 kN.
When the steel bars were fabricated, the distance between the cénters of the holes
which were to fit on the pins was made 0.5 mm smaller than the 2 m needed. The
steel bars were then placed in an oven to increase their length so that they would just
fit on the pins. Following fabrication, the temperature in the steel bars dropped back
to room temperature. Determine () the increase in temperature that was required to
fit the steel bars on the pins, (b) the stress in the brass bar after the load is applied to
it.

(&) Required +e,vnPev~m+we chamje For
Folovication
ST T 0.8 rmm = 0.5 %10 m
() Tewpevatove chanqe requived to expand steed bay by Yhis awmoudt

Sp= Lok AT, 0.6 %107* =(2.00)( 1.7/ XAT ), AT =

0.5x1t = (2)(11.7% 1674 4T )
AT = 21.368 °¢C 2AU.4°C =

(b) Once assemﬁwpeoﬂ) o tenside force PY Jeve.ju/)s in +he steed and
o. compressive Fforce P* devedops in the brass ) in onder te
eTov\jwf’e +the steed awd contraclt +#he brass.

Efinqation of steed: Ag = @R)I(S)40)= 400 mm = 400 %/0™ v
. PL | Faeey -1 o
(%f)s = AE. _(‘JOOXlO““](Qooxla"rT = 2§ %|O P
Contrackion of brass® A= BO)IS) = 600 mw' = 606 %10 " m"
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(%P)L = ALEg (Goo xjo0™ Y(IoS ¥ [0™)
Bot (Spls + (Sp) is_eq.unf to the initiad amomt oF mistit
(Sp)s + (Sp), = 0.5x5°,  Le.74¢ x5 P*= 0.5x107

P¥ = 3.3nxic® N

Stresses duve to Fabrication

2

steed: &= £ - BBLAO= 22.08x10"Pa - 22.08 VPa
3

Brass: 6= —{f = -g}%%_’?- = = 1Y.(8%10" Pa = =14.68 MPa,

To these shresses must be added the stresses dve o +ha 25 kN Joud.
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For the added doad, the additioned deformation s the same For
ba-Hr\ 'H\E 5+ee) and the brass . Le““ 5' be the QAJ-'{—?O\A«)
aQrsplace,me.Aj'. Also, Jet Pe and Pp be +he additionad Forces
developeel in the steed and bress, res pectively.
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P = (4oxj0°)(349.6510°°) = 13.98¢ xio® N
B = (31.6x109)(2449.¢5%10¢ Y = Il 190 %10 N
6s = %- L'é:fé';f‘:z = 34.97x10% Pa
6, = % = %: 18.3¢ x [0 Pa

AJ’P 5+V"€SS ﬁpl)e +o —?wa\\g};oV\
G = 3497 x[0° + 22.03x/0° = §57.0xI0°Pa = £7.0 MPa

G, = 18.3¢ ¥[0° - Wegx® = 38k Fa = 3.3 MPo -




[image: image4.jpg]Problem 2.73 2.73 In many situations physical constraints prevent strain from occurring in a given
. direction, for example &,= 0 in the case shown, where longitudinal movement of the
long prism is prevented at every point. Plane sections perpendicular to the
longitudinal axis remain plane and the same distance apart. Show that for the this
situation, which is known as plane strain, we can express d,, & and &, as follows:
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[image: image5.jpg]Problem 2.91 *2.91 A composite cube with 40-mm sides and the properties sho
glass polymer fibers aligned in the x direction. The cube is constr:
deformations in the y and z directions and is subjected to a tensile load of 6%

thex direction. Determine () the change in the length of the cube in the x directio; :
50GPa v, =0254 (b) the stresses 0, d,, and 0.

0
15.2 GPa Yoy = 0.254¢
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@) gx = Lx £ = (L}D man Y754 -73*[0-‘) = 0D.0303 mm

b)Y 6y =40.625%10°Pa = Y0.¢ MPa

6y = 6, = (0139993 )($0.6257(0%) > £.48 %10 Pg
= 5.48 MPa





