3.10-19. (a) ua = —2.05(107%) in., va = ~4.90(107%) in,,
(b) Fy = 9.78 kips, F, = 10.11 kips, F3 = 0.853 kips
3.10-21. (a) us = 3.20(107%) in., va = 2.84(107%) in,,
(b) 01 = 6.07 ksi (T), 72 = 5.36 ksi (C), 0 = 7.51 ksi (T)
8.10-23. (a) P = 57.3 kN, (b) Fi = 22.4 kN,

F, = 35.0 kN, F; = 8.75 kN, (c) R, = —5.86 kN
3.10-25. (a) us = —1.222 mm,

(b) o, = 13.68 MPa (C), 0; = 13.62 MPa (T),

O3 = 5.35 MPa (C)

3.11-1. (a) Py, = 15 kips, (b) uc = 0.1333 in,
3.11-8. (a) Py = 43.2 kips, uy = 0.0240 in.,
(a) Py = 57.6 kips, us = 0.0480 in.

8.11-5. (a) Py = 145.7 kips, uy = 0.0576 in,,
(a) Py = 187.2 kips, uy = 0.0800 in.

3.11‘7. (U1)pegxd = (Uz)reald = 567 kSl (C)

CHAPTER 4

4.2-1. (8) (7.)max = 240 (107%) rad
(b) ¢(L) — ¢(0) = 0.01152rad

4.3-1. T = 665 N'm, (b) ¢ = 0.1067 rad

4.3-3. (8) Tomx = 9.55 ksi, (b) T.% = 6.25%,

(c) W% = 25%

4.35.d, 4 =109 mm (> d, = 108.4 mm)
WTallowda 7er4 (%)nllow

48T, (8) Tr = TR0 (b) Ty = ——5- e

4.3-9. (a) %oWiea = T7.6%, (b) %oWieea = 87.3%

_ 16To x -3 _ 28TOLo

4.3-11. Tnu(z) = 1 (1+ L) » (b) do = 3w Gd}
32t L LES

4.3-13. (8) Tmax(2) = ;;(07; [1 el (2—1,)] ’

64t L? 2

® 0= 22 (1-2)

4.8-15. () Twax = 1.293 MPa (acts at the outer surface
of member (2), (b) ¢osa = 1.078 (107%) rad

4317 T, = -2k 7, - (4 _22") toL
™ s

4.4-1. (a) The cast-iron bar failed in tension.

(b)The chalk is brittle and fails in tension like cast iron
(i.e., Fig. 4.17b).

4.4-3. Tyux = 314 Ib-in., (b) The dowel fails in shear
parallel to the grain of the wood.

4.4-5. () (Omax)r = 37.7 MPa, (0max)ec = —37.7 MPa,
Tmex = 37.7 MPa, (b) —

4.47. (3) (Gmnx)7 = 4.62 ksi, (Tmax)c = ~4.62 ksi,
Tenax = 4.62 ksi, (b) —

4.49. () T=125.7 N-m, (b) (Omax)r = 80.0 MPa
4.4-11. (a) T = 90.8 kip - in., (b) (Tmax)r = 33.1 ksi
4.4-13. (8) Ymex = 1.479 (107) rad,

(b) (€max)r = 0.739 (107*) m/m

ANS-4

4.5-1. (8) Tmax = (Tmax)1 = 2.47 ksi,

(b) ¢ = 1.311 (10~%) rad

4.5-3. (8) Tmex = 31.8 MPa, (b) o = 38.8(107%) rad
4.5-5. (8) (Tmax)1 = 4.07 ksi, (Tumax)2 = 6.11 ksi,

(b) ¢esa = —6.79 (107*) rad

4.5-T. (8) Tmax = (Tiaax)s = 163.0 MPa,

(b) ¢psa = 0.0678 rad

4.5-9. ¢psa = 0.01372rad

. 4.5-11. (8) Tumex = (Twmax)r = 4.51 ksi,

(b) ba= —0.01661 rad, (c) k. =723 kip - in.

o
KN -m F

4.5-13, k. = 13.18 -
4.5-15. (diz)mnx = 38 mm

4.6-1. (a) Ty = —1133 lbin. T2 = 2867 lb-in,,

(b) (Tmax)r = 5769 psi, (Tmax)a = 4327 psi,

(c) ¢n = 7.69(107)rad

4.&3. LQ/LI = da/dl

4.6-5. (8) T, = —4.40 kN-m, T = 5.60 kN-m,

(b) (Tmax)1 = 66.2 MPa, (Tinax)z = 84.3 MPa,

() Omaxt = 84.3 MPa

4.6-7. (8) (Tmax)1 = 11.68 ks, (Tmax)a = 6.92 ksi,

(b) ¢a = 0.1245 rad

4.6-9. t = 3.41 mm

4.6-11. (a) Ts = 470 Ibin., T; = 2030 lbvin,,

(b) (Tmax)r = 2390 psi, (Tmax)2 = 4190 psi,
kip - in.

(c) #5 = 0.00871 rad, (d) k. =287 ———

4.6-13. (8) (Tmax)1 = 6.27 ksi, (Tmax)2 = 3.92 ksi,
(b) (Twmax)1 = 8.58 ksi, (Timax)s = 1.610 ksi

12T, 20T,
4.6-15. () (Tmw)t = — 55 (Tmax)s = ’EzTo’

4T, 12T, L
(Tuax)s = =535 (b) ¢s = ——=o A
4.6-17. (a) (Te)i = 696N-m, (b) (Ts); = 5.11kN-m

4.7-1. (a) ¢ = 3.77(107°) rad,
(b) T, = —444 Ibin., T; = 3560 Ib-in.,
(€) (Tmax)1 = (Tmax)2 = 2.26 ksi

32L,L;Ts
473 () 5 = s T O
(b) 111 — _G1L2TE R GQLITB
Gi1La + G.L:’ G1Lz + GaLy
(©) (Tmwn)s = 16G, L, Ts (sl = 16G.[,Ts
e st(Gng + GnLl) ’ mex Wda(G:le + G2L1)

4.7-5. t = 3.41 mm

4.7-7. (8) P = 1.493°, (b) (Tmax)1 = 5.27 ks,

(Tmax)2 = 6.05 ksi

4.7-9. (a) pc = —1.048(107%) rad, ¢é5 = 5.99(107%) rad,
(b) T; = 302 Nm, T, = —172.6 N'm,

(C) Tmax = (Tmax)l = 46.9 MPa

4.7-11. (a) ¢ = 3.22(1073) rad, ¢c = —2.85(107%) rad,
(b} Tmax = (Twax)2 = 1,443 ksi



