929, tuyn = 1 mm

9.2-11. (a) o, = 499 psi, (b) T, = 280 psi

92-13. (a) (t)mn = 3.52 mm, (b) (f)min = 1.758 mm,
(©) (t)min = 2.81 mm

9.2-15. P, = 117.8 kN

Wo
93-1. (o) = 150 (Txy)g -11.25 —

(0'1)3 = 1508 (0'2)3 = —(. 839 b y ( 1)3 = "'4.270

94-1. Sety = cy, z = —¢,in Eq. 9.11.

9.4-3, M = 14.00 kip-in.

9.4-5. (a) o, = 12.81 MPa, (b) o, = 5.40 MPa

94-7. Opuc = —5.74 ksi 949, Pu, = 23.0kN
9.4-11. o, = 944 psi, oy = —1344 psi, 7, = 1144 psi
9.4-13. (o1)s = 200 MPa, (az)A = —122.2 MPa, (Tqa)s =
161.3 MPa

94-15. M =73.6N-m

9.4-17. (o), = 1.263 MPa, (0,)4 = —4.11 MPa,

(e1)s = 0, (03)p = —87.2 MPa

9.4-19. (o), = 11.58 ksi, (02)4 = —52.3 ksi, (Tmax)a =
32.0 ksi

(005 = 24.4 ksi, (02)p = —24.4 ksi, (Tua)p = 244 ksi
9.4-21. (a) o, = 2.01 MPa, 0, = 0, 7, = 4.01 MPa

(b) oy = 513 MPa, 0, = —3.12 MPa, (Tma)inpiane = 4.13 MPa
(©) (0)nmx = 219 MPa

9.4-23. o, = 379 kPa, o; = —230 kPa

9.4-25. (oy)p = 1.697 ksi, (a3)p = —0.246 ksi

CHAPTER 10

kL _ kL 3k,
10.1-1. P = — 10.1-3. Poc = - 10.1-5. P.. = 57 Y
10.2-1. P, = 43.9 kips
10 2 3 (Imm) %b (Imm)b %bd
Therefore, cross section “a” will have a higher buckling

load than cross section “b.”
10.2-5. W10 X 60

3 4 4 4
10.2-7. Pcrl = 1 (%) » Pcrz a ;-T_z <"EZ;_> ’

\/_n'
Pch 18 Lz) Pcr3>Pcr2>Pcrl

10.2-9. I,, = 126in* —» L4 X4 X thas Iy, =1, =
Ar? =176 in*

7l
10.2-11. AT, = m
Sa’El T2El
10213, (2) W, = 2757, (0) Wy = "7
102-15. Tae = 21.1 kips

10.2-17. (a) W,, = 18.20 kips, (b) dm, = 1.036 in.
10.2-19. (Pao)s = 65.6 kN, FS = 2.93

10.3-1. (a) (P.), = 54.7 kips, (P.), = 111.6 kips,
(P.). = 219 kips

10.3-3. (P,). = 359 kN, (P.), = 73.3 kN,

(P.). = 1437 kN

10.3-7. P, = 503 kN
Ag?

10.3-5. F§S =252

1039, (2) ATa = s, (b) AT, = 111.6°F
_ mE,b mEl
0311 we = s 10313 P.="3

10.4-1. (2) Uy = € (sec AL — 1), (b) Mpy, = Pe sec AL
10.4-3. (2) Upex = 9:29 mm, (b) My = 3.93 kN m
104-5. Ly =319m

10.4-7. (a) Oy = 18.69 kips, (b) Puew = 1.029 kips
10.49. (a) dun = 1.4 in,, (b) €, = 0.9 in.

10.4-11. () e = 31.7 ks, (b) Puow = 15.21 kips,
(¢)d, = 5.0in.

104-13. (2) (Pa), = 2.30 kN, (b) (Py), = 213 kN

(c) Failure will occur by elastic buckling in the xz plane.
10.4-15. () Use Eq. 10.46 to plot oy, versus P.

(b) Use Eq. 10.43 to plot vy, versus P.

(c) The factor of safety should be based on load, not
stress, since the plots indicate nonlinear behavior.

1051 (a) S = 0.353 in., (b) Oee = 5.31 ksi
b " TER 3P
10.5-3. (a) 6max = 3’ (b) Omax = 1612 = B2

10.5-5. () O =
(c) d, = 120 mm
1057, (a,b) A = b + (b — 203 I = [b* ~ (b ~ 20)],

110.2 MPa, (b) Puow = 189.2 kN,

r=VIAc=bR2,a= 1 (P)(£>Z,

mE

P 8yC
Oy = AY [1 F — 2 ( 1— )
(c) As & increases, a column’s ability to carry compres-
sive load decreases.
10.6-1. (a) L. = 18.95 ft, (b) P, = 195 kips
10.6-3. (a) L. = 10.73 ft, (b) P, = 254 kips
10.7-1.  (Paow)1z = 191.5 Kips,
(Pn“ow)lﬁ' = 160.4 kipS, (Pallow)u’ = 87.7 klpS
10.7-3.  (Pauow)ie = 176.8 kips,
(Pnllow)ZZ' = 1232 kips, (Pa“ow)zé' = 882 klps
10.7-5. (Pallow)4m = 438 kN, (Pallcw)Sm = 289 kN,
(Pallow)ém = 201 kN
10.7-7. (a) Lpsx = 283 ft, (b) Lynex = 13.69 ft
10.79. (a) Luw = 25.3 ft, (b) Lps = 204 ft
10.7-11. (Palluw)K-D.ﬂ = 137.6 kipS,
(Pnuuw)'(:oj = 106.9 kips,
(Paow)k=0s = 81.8 kips
10.7-13.  (Puow)y = 120.2 kips, (Puow)s = 76.3 kips,
(Paow)s = 48.8 kips
10.7-15. (a) by = 3 in., (b) bip = 3% in.
10.7-17. by, = 1 in.
10.7-19. (a) Pyow = 123.5 kips, (b) tyn = % in.
10.7-21. (a) Ly, = 9.08 ft, (b) Lyw = 6.89 ft
(€) Lpax = 498 ft
10.7-23.  (a) (Puow)s = 16.44 kips,
(b) (Panow)s = 11.52 kips,
(C) (lelow)lo’ = 8.00 klpS

] Plot for P = Py.
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