HW 25 Solutions

12-89. The W8 % 48 cantilevered beam is made of A-36 1.2 kip
steel and is subjected to the loading shown. Determine the
displacement at its end A.
2 kip-ft
: .\n
A ‘ C B
I 81t 8 ft
Elastic Curve: The elastic curves for the concentrated load and couple
moment are drawn separately as shown.
I-2 Kip
Method of Superposition: Using the table in Appendix C, the zupht
required slope and displacement are 5
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The displacement at A is

Ay =(4,),+(8y),
_ 16384 192

H  H

_ 18304 kip- '

—

" 1830.4(1728) ~0593m L Ans
29.0(10%) (184)

*12-92. The W14 X 43 simply supported beam is made
2 kip/ft

of A-36 steel and is subjected to the loading shown.
Determine the slope at A and B. l l 1 l 1 l l l l l40kip-fr

64 =8, + 0, £ = €
Jwl oML | 101t - 101t |
34El GEI
- I2(40) | 40(12)(240) 61,200 2 Epfit
384 E1 6E] 29(10°)(428)
= 0.00493rad = 0.283° Ans %J ot
85 = 65, + 6p, "
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_ a5he) L, 002240) 92,400

128 E1 3EI 29(10°)(428)
0.007444 rad = 0.427° Ans W}hmh
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12-95. The simply supportcd beam carries a uniform load
of 2kip/fi. Code resirictions, due io a plasier ceiling,
mequire the masimum deflection nal to exeeed 17360 of the
span length. Select the lightest-weight A3 sieel wide-
flange beam from Appendis B that will satsly this
'I'\L'IilliTL'IHL'II'I and ﬁ:l.h.'|r' supprort the lead, The allowable
kending stress is oy = 24 ksi and the allowable shear
slress 5 Ty = 14 ksi. Assume A is & pin and & a roller
sUpport.
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Choose Widx 34, S=d486in,

b= 0285 in, J=13984n,
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14 =602ksi OK
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13-7. The rod is made from a l-in.-diameter steel rod.
Determine the critical buckling load if the ends are roller

supported. Egy = 29(10°) ksi, ory = 50 ksi. Ly - i gl
g - oy —a_
x ! 20 in. J|
Critical Buckling Load: I=(0.5') =0.015625% in'
and K = | for roller supported ends column. Applying Euler's formula,
Pﬂ = w’l.z_ﬂ
(KL)?
_ 72 (29) (10°)(0.0156251)
(120 )*
=35.12 kip = 35.1 kip Ans
Critical Stress: Euler's formula is only valid if o, < oy .
_ P, 3512 ) , ,
G“--A-—-gm=44.72 ksi< oy = 50ksi (0.K )
#13-8. An A-36 steel column has a length of 5 m and is
fixed at both ends. If the cross-sectional area has the 10 mm
dimensions shown, determine the critical load.
g
S0 mm = =10 mm
_ 1 3, 1 5 _ -5, 4 L F r
1= Eulnums) E(ﬂ.uﬁ)(u.oa) = 086167 (10"%) m 0
P = ~El _ 2 (200)(10°)(0.86167) (1075)
“ Ly (0.5
= 272 138N
= 27T2kN  Ans
O = 1:5‘5; A = (0.1(0.05) ~ (0.08%0.03) = 2.6(10) m®
= M = 105 MPa < oy
2.6 (10r%)
Therefore, Euler's formula is valid.
13-9.  An A-36 steel column has a length of 15 ft and is )
pinned at both ends. If the cross-sectional area has the = 8_11_1. '}'U.Sin.
dimensions shown, determine the critical load.
5 in.—- Ain.
L= @) - Lasxs’) = 93.67in .
12 12 T05in.

I, =2 (1—12)(&51{3’) + 1—;(6)((15‘) = 42.729 in* (controls)

- PEL _ 2291042729
* T &R Q005 02F

= 377kip Amns
Check:

A = (2X8)0.5) + 6(0.5) = 11in*

f;—‘= 37 343ksi < oy

Therefore, Euler’s formula is valid

O =



13-14. The W8 X 67 is used as a structural A-36 steel
column that can be assumed fixed at its base and pinned at
its top, Determine the largest axial force P that can be
applied without causing it o buckle.

Critical Buckling Load: I, = 88.6 in"for 2 W8 x 67 wide
flange section and X = 0.7 for one end fixed and the other end pinned.
Applying Euler's formula,

_ ®HE
=y

_ @ (29)(10°)(88.6)

T OI0.7(25)(12))F

= 575 kip Ans

Critical Stress: Euler's formulais only valid if o, < gy
A =19.7in" for a W8 x 67 wide flange section.

575.03
19.7

F,
cr,,::A—“ =29.19ksi< oy =26 ksi (O.K )

13-15. Solve Prob. 13-14 if the column is assumed fixed at
its bottom and free at its top.

Critical Buckling Load: I, = 88.6 in*for a W8 x 67 wide
flangs section and K = 2 for one end fixed and the other end free.
Applying Euler's formula,

&
Fa = Tk
#2(29) (107) (88.6)
T TREH)?
= 70,4 kip Ans

Critical Stress: Euler's formulais only valid if o, < ay.
A =197 in® for a W8x 67 wide flange section.

e _ 10.44 . .
Op=—=——=358ksic o, =36 ksi (O.K/)
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