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Answers to Selected Problems

Chapter 1
1-1 a) 3.46 m, b) 45.6 5, c) 5.56 kN, d) 4.52 Mg
1-2 a) GN/s, b) Gg/N, c) GN/(kg-s)
1-3 a) Gg/m, b) kN/s, ¢) mm - kg
1-5 a) 453 MN, b) 56.8 km, ¢) 5.63 ug
1-6 py = 2.42 Mg/m®
1-7 a) 0.431 g, b) 353kN, ¢) 532 m
1-9 a) km/s, b) mm, ¢) Gs/kg, d) mm-N
1-10 a)ym = 2.04g,b)m =153Mg,c) m = 6.12 Gg
1-11  a) 27.5kN/m’ b) 0.508 mm/s, c) 1.13 kN -m
113 p, = 2.71 Mg/m’
1-14 ) 44.9(107°) N2, b) 2.79(10°) s?, ¢) 23.4s
1-15  a)m, = 3.65Gg,b) W, = 35.8 MN,
¢) W,, = 5.89 MN, d) m,, = 3.65 Gg
1-17 v = 88.5km/h,v = 24.6m/s
1-18 a) 8.53 km/kg? b) 135 m? - kg®
1-19  a) 4.66m,b) 55.65,c) 4.56 kN, d) 2.77 Mg
121 F=100nN, W, = 785N, W, = 118N
Chapter 2
2-1 Fr =3201b,0 = 176°
2-2 Fr = 4741b,6 = 75.4°
2-3 0 = 10.9°, F,;, = 2351b
2-5 0 = 18.6° F = 319N
2-6 Fg = 8.03kN, ¢ = 1.22°
2-7 (F), = 2.93kN, (F), = 2.07kN
2-9 Fr = 464N, 6 = 78.6°
2-10 Fr = 222N, 6 = 4.26°
2-11 F, =30.61b, F, = 2691b
2-13  Fu = 1861b, F4c = 2391b
2-14 F =6161b,0 = 46.9°
215 F,=205N,F, = 160N
2-17 Fr = 192N % 2.37°
2-18 Fr = 192N 5 2.37°
2-19  F, = 439N, Fy = 311N
221 9 =535 Fyp = 6211b
222 Fyc = 3231b, ¢ = 38.3°
2-23 Fe = 451 kN, Fy = 5.96 kN
225  F,5 = 4851b
2-26 0 = 54.3° F4 = 686 N
2-27 Fr = 1.23kN, 6 = 6.08°
2-29 T = 7441b,6 = 23.8°
2-30 T =5471b,P = 42.61b
2-31 0 =60°,P=401b, T = 69.31b
2-33 Fr = 747N £ 85.5°
2-34  F, = {20i + 34.6j} Ib, F, = {47.0i — 17.1j} Ib
2-35 Fr=6921b £ 14.7°

2-37
2-38
2-39

2-41
2-42

2-43
2-45

2-46
2-47
2-49
2-50
2-51
2-53
2-54
2-55
2-57
2-58
2-59
2-61
2-62
2-63
2-65
2-66
2-67
2-69
2-70
2-71
2-73
2-74
2-75
2-77
2-78

2-79
2-81
2-82
2-83

2-85
2-86
2-87
2-89
2-90
291
2-93

Fr = 3911b £ 4.12°

1.22kN = P = 3.17kN

F, = 141N, F, = 141N, i, = —130N,
B, = 75N

Fg = 25.1kN, 6 = 185°

F, = {680i — 510§} N, F, = {—312i — 541j} N,
F; = {—530i + 530§} N

Fr = 546 N, 6 = 253°

F, = {F cos6i + F sin6j} N, F, = {350i} N,
F; = {—100j} N, 0 = 67.0° 2, F; = 434N

0 = 68.6°, Fg = 4801b

Fr = 4201b N 14.8°

Fr = 389N,y = 42.7°

F, = {—52.0i + 30j}1b, F, = {—47.0i — 17.1j} Ib
Fr =99.81b,0 = 173°

6 =103, F, = 88.11b

Fg = 1611b <5 38.3°

Fr = 29.31b,0 = 347°

Fr = 380N, F, = 57.8N

0 = 86.0°, F = 1.97 kN

Fr = 11.1 kN £ 47.7°

B = 120°,F = {30i — 30j + 42.4k} N

F = {289 + 225j — 261Kk} Ib

Fr = 1141b,a = 62.1°, 8 = 113°, y = 142°

a =46.1°,B = 114°, y = 53.1°

Fr= 79N, a = 58.7°, 8 = 84.4°, y = 32.0°
F =166N,a = 97.5°, B = 63.7°,y = 27.5°
F=50N,a=741°8 =413y = 53.1°

Fr = 384N, a = 14.8°, B = 88.9°, y = 105°

F = 4291b, a; = 62.2°, B; = 110°, y; = 145°
a; = 45.6°, B = 53.1° y, = 66.4°

a; = 90°, B, = 53.1° v, = 66.4°

F, = {14j — 48k} Ib, F, = {90i — 127j + 90k} Ib
F=1131b,a = 45°, 8 = 69.3°, y = 128°

F, = {159 + 276j + 318k} N,

F, = {424i + 300j — 300k} N, y, = 120°

Fr = 634N, a = 65.3°, B = 24.8°, vy = 88.4°
Fr = 1.55kip, a = 82.4°, B = 37.6°, y = 53.4°
Fr = 1.60kip, a = 82.6°, B = 29.4°, y = 61.7°
ay = 139°, B; = 128°, y5 = 102°, if Fr = 387 Ib,
By = 60.7°, y; = 64.4° if Fy = 1.41 kip
F = 2.02kN, F, = 0.523 kN

YaAp — 211m

rap — 9.06 in.

x =506m,y =36lm,z=65lm
z = 6.63ft

x =y = 442ft

Fyz = {—400i — 200j + 400k} N,

Fo = {—200i + 200j + 350k} N
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ANSWERS TO SELECTED PROBLEMS

294  Fp=960N,a = 129°, 8 = 90°, y = 38.7°
295  F, = [—1.46i + 582k} kN,
Fo = [0.857i + 0.857j + 4.85k} kN,
Fy = {0.970i — 1.68j + 7.76k} kN, Fr = 18.5 kN,
a = 88.8° B = 92.6°y = 2.81°
2-97 Fr = 3781b,a = 149°, B = 90°, y = 59.0°
298  Fp=148kN,a = 86.9°, 8 = 77.5°,y = 167°
299 rp, = 7321t
2101 Fp = 1.54kN, « = 84.8°, 8 = 171°,y = 97.5°
2-102 F- = 442N, Fp = 318N, F), = 866 N
2-103 N/A
2105 F,, = 31.41b
2106 (Fyp). = 600 Ib
2107 (Ey0). = 569 1b
2-109 F =333N,F =373N
2-110 0 =744° ¢ = 55.4°
2-111 0 = 342°
2113 F| = 407N, F, = 231N
2-114 60 =705°
2-115 ¢ = 65.8°
2-117 0 = 742°
2-118 rpc = 5.39m
2-119 0 =19.2°
2121  F., = 1621b
2-122 6 = 115°, i, = 300N, 5, = 90N
2123 (B)y = 716N
2125  F,¢ = 2651b, Fy, = 66.41b
2-126 F, = 246N
2127 Fue = 366 N, Fyc = (293 + 219k} N
2129 F,; =3LIN
2130 (Fup)ac = [116i — 231j + 231k} N
Chapter 3
31 FBA =392 kN, FBC = 340 kN
32 Fpe=290kN,y = 841 mm
33 0, =343
3-5 T =7201b, F = 5401b
3-6 T =7661b,6 = 70.1°
3.7 Tye = 223kN, Typ = 32.6 kN
39 = 04481, ' s = 0.656 ft
3-10 FCA = 80.0 N, FCB = 904N
311 0 = 643, Fop = 852N, Fpy = 426N
313 Fyo=Fyp = (245 csc 0) kN,
(laOmin = (4p)min = 173 m
3-14 Sap — 0.5 ft, Sac — 0.808 ft, Sap — 0.476 ft
3-15 W = 8401b
3-17 y =6.59m
3-18 6 = 35.0°
3-19 I" = 2.66ft

3-21 Mpax = 2.78 Mg

3-22 F=1581b

3-23 d = 1.56 ft

3-25 F=3931b

3-26 Tya = 294N, Typ = 340N, T4, = 170N,
TB’D = 490 N, TBC = 562N

3-27 Mpax = 26.6 kg

3-29 Frp =30.21b, Fgg = 43.61b, Fye = 69.8 1b,
FBA = 86.61b

3-30 Wiax = 57.71b

3-31 s =5.33ft

3-33 d="713in.

3-34 k = 6.80 1b/in.

3-35 FBD =171 N, FBC = 145N

3-37 Omin = 11.6°

3-38 0 =60° Typ =34.61b

3-39 0 = 60°, W.x = 46.11b

3-41 Ty = 34.6mN, T, = 529 mN, 6 = 19.1°,
m=4.08¢g

3-42 0 = 78.7°, Fcp = 127 1b

3-43 az = 77.2°% By = 148° y; = 119°, P = 6391b

3-45 Tg = 1091b, T = 47.41b, Tp = 87.91b

3-46 Sop = 327 mm, s, = 218 mm

3-47 Fip =252KkN, Frp = 2.52 kN, Fgp = 3.64 kN

3-49 FAB =131 kN, FAC = 763 N, FAD = 708 N

3-50 FAC - FAD = 312 N, FAB = 580N

3-51 Fup = 520N, Fyc = F4p = 260N, d = 3.61 m

3-53 Mpax = 90.2 kg

3-54 g =Fp, = 88N, F-=0

3-55 My = 2.62 Mg

3-57 Wiax = 55.71b

3-58 FAB = 469 lb, FAC = FAD = 3311b

3-59 Foc=5741b, F45 =500 1b, Frp = 1.22 kip,
Fep = Fep=4161b

3-61 FAB = FAC = FAD =3751b

3-62 0 =0°Fy, = 1491b (C),
FOB - FOC =7451b (T)

3-63 s =333 mm

3-65 Fyp = 291 kip (C), (Thp)max = 1.60 kip

3-66 Fip = Fyc = 16.6 kN, F,p = 55.2kN

3-67 h=1.64ft

Chapter 4

41 (Mg )4 = 3Kkip-ft D, (Mp), = 5.6 kip-ft D,
(Mp3) 4 = 2.59kip - ft D

42 (Mp)g = 4.12kip-ftD, (Mp) 5 = 2kip-ft D,
(M) = 401b- £t

4-3 (Mp)4=1231b+in.D, F=23.71b

4-5 My = (1.2sin 0 + 0.8 cos ) kKN-m
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4-6
47

49

4-10
4-11
4-13

4-14
4-15

4-17
4-18
4-19
4-21
4-22
4-23
4-25
4-26
4-27
4-29
4-30
4-31
4-33
4-34
4-35
4-37
4-38
4-39
4-41
4-42
4-43
4-45
4-46
4-47

4-49

4-50

4-51
4-53
4-54
4-55
4-57
4-58
4-59
4-61
4-62

(M) min = 0at o = 146°

(MO)Casel = 120N'mj9

(MO)CaseZ = 520N'm§

(MR)B =1.23 kN-mﬁ

My =711 N-m)

M, ="771N ‘m)d

(Mp)max = 79.8 N-m ) at 9 = 37.9°,
(Mg)min = 0 at = 128°

0 = 28.6°

(MFA)C =1621b- ftD, (MFB)C = 260 lb'ftj,
Counterclockwise

(Mo)max = 80kN-mD, x = 24.0m
(Mp)max = 80kN-m D atf = 33.6°
My =130N-mD,F = 352N

F, = 618N

N/A

N/A

M, = {260i + 180j + 510k} N-m
M, = {440i + 220j + 990k} N -m
(Mgg)o = {—1.8i} kN-m

(Mg)o = {=720i + 720j} N-m

M, = {—84i — 8 — 39k} kN - m

Mp = {—116i + 16j — 135k} kN-m
a =778, B =29.6°v = 63.4°

My = {—128i + 128j — 257k} N-m
M; = {—37.6i + 90.7j — 155k} N-m
My = {32.6i — 69.3j — 72k} Ib- ft
(Mpg)o = {110i — 50§ + 90k} 1b - ft
Mp)o = {90i — 130j — 60k} 1b - ft
y=2m,z=1m
y=1m,z=3m,d =115m

M, = {-5.39 + 13.1j + 114k} N-m
M, = {1.56i — 0.750j — 1.00k} kN - m
Mj = {1.00i + 0.750j — 1.56k} kN -m
(Mzga)o = {-18i + 9j — 3k} N-m,
(Mgp)o = {18i + 7.5j + 30k} N-m
(Mpp)4 = {—36i — 36k} 1b-ft,
(Mp), = {—42i — 14j — 68k} 1b- ft,
(Mg)4 = 131 1b-ft, @ = 127°, B = 96.1°,
y = 143°

M = (10 V127 sin? 6 + 225) N+ m,
Mcat6 = 90°, M, at 6 = 0°,180°
My = {-1.771 — 1.10j} kN -m

Foax = 770N

M, = {277j} N +m

M, = {771i}N-m, M, = {-91.9k} N-m
P=8501b

M, =217N-m

F=139N

Myp = 136 N-m

Mpc = 165 N-m

4-63
4-65
4-66
4-67
4-69
4-70
4-71
4-73
4-74
4-75
4-77
4-78
4-79
4-81
4-82
4-83
4-85
4-86
4-87
4-89

4-90
491

4-93
4-94

4-95

4-97

4-98

4-99

4-101
4-102
4-103
4-105
4-106
4-107
4-109
4-110
4-111
4-113
4-114
4-115
4117
4-118
4-119

4-121

4-122

ANSWERS TO SELECTED PROBLEMS

MCA =226 N-m

(Mpy), = 3821b - in., (M), = 14.11b - in.
MAB =0

(Mg)oa = {26.1i — 15.1j} Ib - ft

F=1621b
M, = 0.828N-m

My, = 4641b-ft
R'=1289N
F=6751b
F=830N

6 = 56.1°

(Mg = 9.69kN-m D
N =260N

0 =45°, P = 495N

M, =9001b - ft, Rz = 500 1b

(Mg = 520kN - mD

d = 5541t

(Mg = 53.41b-1tD

(Mg = 53.41b-1tD

(M.)gr = 96.01b-ft,« = 47.4°, B = 74.9°,

vy = 133°

M; = 3181b-ft, M| = M, = 287 1b- ft
M, )r = {11.0i — 49.0j — 40Kk} Ib - ft,

(Mg = 6421b-ft,« = 80.1°, B = 140°,

v = 129°

F=992N

M, = {—65.0i — 37.5k} N-m, M, = 75N-m
F=154N

F = 832N

Mg = {—12.1i — 10j —17.3k} N-m

d = 342 mm

M, = {7.01i + 42.1j}) N-m

F=351N

Fr = 365N 2 70.8°, (Mg)p = 2.36 kN-m
Fr = 4641b % 45.1°, (Mg)g = 1.60 kip - ft D
Fi = 4641b <5 45.1°, (Mg), = 8321b-ft D
Fr = 461 N <3 49.4°, (Mg)p = 438 N-m
Fr = 342N 27 43.0°, (Mg)p = 995N m 0
Fr = 73.81b <5 59.0°, (Mg)p = 359 1b-ft D
0 =1266°F=894kN,d =45m

Fr =2991b 2 78.4°, (Mg)p = 2141b+in. D
Fr = 26.41b 2 85.7°, (Mg)p = 2051b-in. D
Fr = 2191b 2 79.5°, (Mg)4, = 1.19kip-ft D
Fp = 4161b £ 35.2°, (My), = 1.48 kip - ft D
F,=4111b,0 = 44.9°, F;, = 36.81b

Fr = {—5i — 35j =70k} N,

Mg)o = {—8.45i + 4.9 — 5.12k} N-m

Fr = {—0.7j — 2.2k} kip,

(Mg)4 = {19.6i — 21.6j + 8.4k} kip - ft

Fr = {—30i + 15j + 45k} Ib,

(Mg)o = {80i — 87.5j + 102k} Ib- ft
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ANSWERS TO SELECTED PROBLEMS

4123 Fy = {506i — 23.2j + 1.24(10°)k} N,
(Mg)o = {—17.7i — 600j + 26.5k} N-m

4125 Fgx = [~70i + 140j — 408K} N,
(Mg)p = {—26i + 357j + 127k} N-m

4126 Fi = 108kipl,d = 13.7 ft —

4127 Fi = 108kipl,d = 926 ft «—

4129 Fr=5831b31.0°y = -3 ft

4130 Fi=6711b2>266°d = 825in. T

4131 Fi = 1.30kN 27 84.5° x = 7.36 m —

4133 Fr=7811b~%87.1%y = —251t

4134 Fr=7811b~%87.1°d = 31t

4135 Fr=991NZ63.0°%y =178m !

4137 Fg = 6591b 5 49.8°,d = 2.10 ft —

4138 Fr = 6591b~549.8°,d = 4.621t |

4139 Fr = 9851b 2 24.0°d = 433 ft |

4141 Fr =1971b 2 42.6°,d = 5241t |

4142 Fr = 1971b £ 42.6°,d = 0.824 ft «

4-143 Fzr = 26kN,y = 82.7mm, x = 3.85 mm

4145 F. = 600N, Fp = 500N

4146  F = 7001b, z = 0.447 ft, x = —0.117 ft

4147 F = 1631b, Fr = 223 1b

4149 7 = 0.586 ft, Fx = {—10j} Ib, Mg = {—14.1j} Ib- ft

4150 Fg = 1081b, Mg = —6241b-ft, x = 8.69 ft,
y = 0414 ft

4151 Fy = 495N, Mz = 1.54kN-m,z = 1.16 m,
y = 2.06m

4153 F;=30kN|,x=34m —

4154 Fr=21kN|,d =343 m—

4155 4=126m,b =253m

4157 Fr=0525kN1,d =017l m —

4158 Fr =39kip1,d = 113t —

4159 Fr=1321bl,d = 0340t —

4161 w; = 190 1b/ft, w, = 282 1b/ft

4162 w, = 17.2kN/m, w; = 30.3 kN/m

4163 Fr = 3.25kip & 67.2°,d = 3.86 ft |

4165 Fr=31kNl,d=206m —

4166 Fy = 1.8kip |, (Mg), = 4.2kip-ft D

4167 Fy=18kip |,d =233ft —

4169 Fi = 135kN 3 42.0°d = 0556 m <

4-170 =562m,a =154m

4171 Fr=125kN|,x=8m —

4173  Fr = 7741bN\,x = 225t /

4174 Fr=107kN |, x=1m —

4175 Fr=533Dbl,x=16ft —

Chapter 5

5-1 N/A

52 N/A

53 N/A

5-5 N/A

5-6 N/A

5-7

5-9

5-10
5-11
5-13
5-14
5-15
5-17
5-18
5-19
5-21
5-22
5-23
5-25
5-26
5-27
5-29
5-30
5-31
5-33
5-34
5-35
5-37
5-38
5-39
5-41
5-42
5-43

5-45
5-46
5-47
5-49
5-50
5-51

5-53

5-54
5-55
5-57
5-58
5-59
5-61
5-62

5-63

N/A

N/A

B, = 586N, Fy = 413N

Ny = 750N, B, = 600N, B, = 450N

N4 = 2.175kN, B, = 1.875kN, B, = 0
N4y = 333kN, B, = 24kN, B, = 133N
A, =0,A,=675kN, My = 46.2KkN-m
F, =301b, Fg = 36.21b, Fc = 9.38 1b

Ng = 1.04kN, A, = 0, A, = 600 N

T = 346 kN, A, = 20.8kN, A, = 87.7kN
Fep = 131N, B, = 340N, B, = 954N
Fyp = 383kN (T), C, = 30.7kN, C, = 3.37kN
Xpax = 521 m, C, = 32kN, C, = 438 kN
N¢ = 15kip, Ny = 15kip, Ng = 12 kip
F,=4321b, F3 =0, F. = 432 b

Nz = 1501b, A, = 3001b, A, = 150 b

P =2771b

0 = 33.6° Py, = 27.61b

N/A

A, = 254kN, B, = 22.8kN, B, = 254kN
Fiae = 14.0kN

Nz = 211N, F, = 281N

A, = 501b, Ng = 1.6 kip, A, = 1.51 kip
F=9381b, A, = 1.42kip, A, = 46.91b

6 = 8.63°

Fye = 4101b (C), A, = 71.21b, A, = 396 Ib
Fop = 782N, A, = 25N, A, = 681 N
(FZ)max =724 N, (Fl)max =145 kNa
(F)max = 1.75kN

d=6ft,w = 267 Ib/ft

B, = 989N, A, = 989N, B, = 186 N
Fpax = 800 1b, A, = 5401b, A, = 160 Ib
N, = Ny = 1801b,h = 0.3 ft

p = 662 psi

NC = 214N,NA = NB =571 N

T — W cos 0 _ Wcos ¢ cos 0
~ 2sin(¢p —0) " 2sin(¢ — 6)°

~ W(sin ¢ cos & — 2 cos ¢ sin 0)

A

7 2sin (¢ — 6)
[y = 70.3 mm
k = 11.2 1b/ft

Fye = 6.02kip (C), A, = 4.26 kip, A, = 3.66 kip

490 cos 6
P= {sin 0/2 + 45°)}N

T =9.081b

Re = 6391b, Ry = 11.91b, R, = 26.01b
a

cos’ 0

6 = tan !

!
6\/02—712/4>
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565 A, = 360N, A, = 240N, A, = 720N,
My, = 720kN-m, My, = —10.8 kN -m,
MAZ = 0

5-66 FA = 663 1b, Fr = 569 1b, Fy = 449 Ib

567 F=368N,B, =401N, A, = 334N, A, = 0,
B, = —435N, A, = 669N

569 A, = —8kN,A, = 0,4, = —244kN,
M, = 200kN-m, M, = —572kN-m,
M, = 640kN-m

570  C, = -318N,C, = 500N, B, = =273 N,
B, =239N, A, = —239N, A, = 909N

571  Ng =0, Wy = 4511b,N, = Ny = 3761b

573  Fgp = Fop = 62.41b, A, = 50.01b, A, = 33.31b,
A, =0

574  C,= —800N,B, = —107N, B, = 600N,
c = 536N, A, = —400N, A, = SOON

575  Fpc=13751b(C),E, =0,E, = 5621b, A, = 0,
A, =0,A, = 6251b

5-77 TBC = 140kN, A, = —800 N, A, = 1.20 kN,
(My), = —600N-m, (M,), = 1.20kN -m,
(My), = 240kN-m

578  Fep = 1.37kN, (My), = —785N-m,
(M), = 589N-m, A, = 1.18kN, A, = 589N,
A, =0

5-79 FCD = 0, FEF = 100 lb, FBD = 150 lb, Ax = 0,
A, =0,4, = -501b

581  Fze = 1751b, A, = 1301b, A, = —101b,
My, = —3001b-ft, My, = 0, My, = —7201b- ft

582  Fze=1051b

583 B, = —501b, My, = 0, Mp, = —3001b-ft,
B, = —16.71b, A, = 16.71b, Mz, = —900 Ib - ft,
B, =2001b, A, = —2001b

585  Fyp = 294N, Fye = 589N, A, = 0, A, = 589N,
A, = 490N

586 Tpp = 3211b, Tge = 42.91b, A, = 3.571b,
Ay =501b, (M), = 0. (M), = —17.91b-ft

587 T=58N,C,=77.6N,C,= 249N, D, = 0,
D,=—-685N,D, = 321N

Chapter 6

6-1 Fup = 849 1b (C), F43 = 600 Ib (T),
FBD = 400 b (C), FBC = 600 Ib (T),

6-2 Fup = 1.13 kip (C), F45 = 800 Ib (T), Fgp = 0,
Fge = 800 Ib (T), Fpe = 1.13 kip (T),
Fpr = 1.60 kip (C)

6-3 Fyy = 2141b (T), Fyc = 5251b (C),

6-5

6-6

6-7

6-9

6-10

6-11

6-13
6-14
6-15

6-17
6-18

6-19

6-21

6-22

6-23

6-25

6-26
6-27

6-29

ANSWERS TO SELECTED PROBLEMS
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Fup = 8.94kN (C), Fy3 = 8kN (T),
FBC = 8kN (T), FBE = 8kN (C),
Fpe = 8.94KkN (T), Fyp = 17.9kN (C),
FDC = 8 kN (T)
FBC =332 N (T), FBE =196 N (C),
Fre = 558 N(T), Fzp = 929 N (C),
Fap = 27.5 kN(T), Eyp = 15kN (C),
FAB‘ = 28.0 kN (C), FBF = 25kN (T),
FBC = 15kN (T), FFC =212 kN (C), FFE = 0,
FED = 0, FEC = 15kN (T), FDC =0
Fpp = Fgc = 0, Fcp = Feg = 0, Igr = Fy6 = 0,
Fyu = Fpp = 66716 (C), Fge = Fep = 6671b (C)
FBG = 0, FGC = 0, FGA = 0, FDF = 400 b (C),
FFC = FFE = 3331b (T), FBC = FBA = 708 Ib (C),
FDC = FDE =825 (C)
0.471P (C), Eyp = 1.67P (T),
Fey = 1.49P (C), Fry = 1.41P (T),
FCD = FAD = 0.687P (T),
FCB == FAB = 0.943P (C), FDB = 1.33P (T)
max = 8481b
max = 8481b
Prax = S.19KN
FCB = 3 kN (T), FCD = 2.60 kN (C),
Fep = 8N (T), Frp = 6.93kN (C),
Fpr = 6.93kN (C), Fpp = 4 kN (T),
FAB = 43.8 kN (C), FAG = 26.2 kN (T),
Fep = 4.5kN (C), Fyz = 8kN (T),
Fyp = 19.8KkN (C), Fye = 18.5kN (T)
Fyc = 1kip (T), Fgu = 2kip (T),
Fpe = 3.75kip (C), Fpr = 1 kip (C),
Ferp = 1kip (T), Feg = 2 kip (C),
Frg = 2 kip (T)
FBD = 2601b (C), FCD = 480 1b (T), FAC = 0,
FAB = O, FBC = 1001b (T)
(P)max = 1341b
Fyp = 42.5kN (T), Fye = 100kN (T),
Fpe = 125kN (C)
Fgr = 8.08 kN (T), Fye = 7.70 kN (C),
Feg = 0.770 kKN (C)
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6-30

6-31

6-33

6-34
6-35

6-37

6-38

6-39

6-41
6-42

6-43
6-45
6-46
6-47
6-49
6-50
6-51
6-53

6-54
6-55

6-57

6-58

6-59

6-61
6-62
6-63
6-65

6-66

6-67

ANSWERS TO SELECTED PROBLEMS

Frg = 8.08 kKN (T), Fep = 847 kN (C),
Fep = 0.770 kN (T)

FCD = 50 kN (T), FHD = 7.07 kN (C),
FGD = 5kN (C)

Fug = 29.0kN (C), Fze = 20.5kN (T),
Fye = 12.0kN (T)

Frr = 1.80 kip (C), Fpe = 693 1b (C)

FCB = 3.60 kN (T), FGC = 1.80 kN (C),
Fge = 10kip (T)

Fy = 7.33kip (C), Fyp = 9 kip (T),

Fy = 3.00 kip (C)

Frp = 849 kN (T), Fze = 8.49 kN (C),
FFC =0

Fy; = 7.50 kip (T), Fz; = 2.50 kip (C)

Fey = 3.07 kip (C), Fep = 3.07 kip (T),
Fyy = 0.167 kip (C)

Fy = 213 kip (C), Fpz = 2.13kip (T)
Fyr = 0, Fgg = 354KkN (C), Fy = 45 kN (T)
Fyg = (200VI2 + 9)N (C),

Fye = (200L) N (C), Fyg = (400L) N (T)

FGF = 1.78 kN (T), FCD = 223 kN (C), FCF =0

BN,NC,DO,OC,HJ, LE, and JG,
Fep = 7.88kN (T), FLx = 925 kN (C),
Fep = 1.94kN (T)

FAD = 3001b (C), FBD = 4501b (C),

FAB = 6.46 kN (T)aFAC = FAD = 1.50 kN (C),

Fup = Fyc = 220N (T), F43 = 583N (C),
FBD = 707N (C), FBE - FBC = 141N (T)
Fyo = 169N

FBC = 1.15kN (C), FDF = 416 kN (C),

Fop = 6501b (C), Fep = 0, Fpp = 1.23 kip (T),

Fr = 5251b (C)

Fup = 4501b (T), Fy3 = 300 1b (T), Fze = 0,
FAD = 686 N (T), FBD = O, FCD = 615N (C),
FBC = 229N (T), FAC = 343N (T),

Fec = 457N (C)

P =3001b, Fzg = 5801b

P =251b,R, = 251Ib, Rz = 60 1b

Wmax = 980 1b

A, = 300N, A, = 300N, C, = 300N,

C, = 300N

A, = 801b, A, = 801b, B, = 1331b, B, = 333 1b,

C,=4131b,C, = 5331b
Prax = 742

6-69

6-70

6-71
6-73

6-74

6-75
6-77

6-78
6-79

6-81
6-82

6-83

6-85
6-86
6-87
6-89

6-90
6-91
6-93

6-94
6-95
6-97
6-98

6-99

6-101
6-102

6-103
6-105
6-106
6-107
6-109
6-110
6-111
6-113
6-114
6-115

D, =0,D,=5kN, A, =0, A, = 17kN,
M, = 32kN-m
C.= D, =1601b,C, =
B, = 26.71b, B, = 80 lb,
A, = 1601b
M =243kN-'m
A, = 245N, D, = 245N, D, = 695N,
A, = 695N
FCD = 1.01 kN, FABC = 319N
A, = 3001b, A, = 4001b, C, = 1.2 kip,
D, = 3001b, D, = 8001b

N, = 8kip, Nc = 5.14 kip, Ny = 14.9 kip
Cy, = 1.33kN, B, = 549N, C, = 2.98 kN,
A, = 235N, A, = 2.98kN, B, = 2.98 kN
Fy = 9.06 kN (T), Fye = 154 kN (C)
C, = 5kN, B, = 15kN, M4 = 30kN-m,
A, =5KN, A, =0
D, =501b,D, = 501b, B, = 11211b,
Ax = 62.51b, B = 1171b, A, = 167 1b

= 107N
WS = 3351b, No
C,=751b,C, = 1001b
A, = 420kN, B, = 420kN, A, = 4.00 kN,
B, = 3.20kN, C, = 3.40kN, C, = 4.00 kN
P=21b

107 Ib,
0, E, = 26.7 b,

F=1201b

T = 5.10kN, 6 = 30°, A, = 4.33 kN,
Ay, = 515kN

0 = 33.7°,s = 177 mm

Fy=5251b

P = 40N, x = 240 mm

Nr = 5kN, Nc = 16.7kN, A, = 0,

A, = 2.67TkN, M, = 21.5kN-m

N¢ = 12.7kN, A, = 12.7kN, A, = 2.94kN
Np = 1.05kN

F,3 = 8.60 MN (C), F- = 9.78 MN

A, =340N, A, =0,C, =654N,C, =0
x =292mm, B, = 1.06 N, B, = 0
F=562N

F = 6.93kN

F, =286 N

dmin = 0.638 ft

Fr, = 3.64F

0 = 6.22°

W =12551b

mg = 1.71 kg

m; = 106 kg

P = 282N, B, = D, = 70.7N,
B,=D,=28N,B, =D, =28N
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6117  Fy5=156kN, E, = 0, E, = 0,
MEX = 0.5 kN‘m, MEy =0

6118 M, = 0.C, = 0, C, = 0.18 kip, C, = 1.17 kip,
Me, = 414 kip-ft, A, = 0, A, = 1.44 kip,
A, = 0.540 kip

Chapter 7
7-1 NC = 0, VC = -1 klp, MC = 56 klp‘ft, ND = 0,
72 Ny =0,Vz=—1001b, My =7501b - in.,
Np =0,V, =751b, Mp = —7501b - in.
73 N, = —39KkN,V, =0, M, = —242kN-m
7-5 Nc = 21.7kN, Ve = 625kN, M = —225kN-m
76 Np=0,Vp=8kN, Mp = —975 kN-m,
77 Ng=0,Ve=288kN, Mo = 6.56 kN - m,
ND = O, VD =1.75 kN, MD =0.75kN-m
79 Np=470N,V; = 215N, My = 660N -m,
Np=0,Vy=—215N, My = 660 N+m
710 Ne =0, V. = 0.5 kip, Mc = 3.6 kip - ft
711 No=0,Ve=0Mc=15kN-m
3woL
e Me=
7-14  Ne= —1.80kip, Ve = —1251b, M¢ = 9.75 kip - ft
715 Mg = —15kip-ft, No = 0, Vo = 2.01 kip,
Mp = 377 kip-ft, Np = 0, Vj, = 1.11 kip
717 N, = 86.61b, V, = 1501b, M, = 1.8 kip - in.
718 No = —4kip, Ve = —1kip, Mc = —14 kip- ft,
Np = —4kip, Vpp = 1.75 kip, M, = —5 kip - ft
719 Ny = —1.92kN, V; = 800N, M; = 24kN+-m
721 Ne= —432kip, Ve = 1.35 kip, M¢ = 4.72 kip - ft
722 Np =0,V = 5kip, Mp = 46 kip - ft

713 No=0,Vp=

L I?

723 N = —WTCSC 6, Ve = 0, M =WTcos0
725  Ng= —2651b, Ve = —649 b,

Mg = —423kip-ft, N, = —265 b, V;, = 637 b,

My = —3.18 kip - ft

L

7-26 ==

473

727 Ne= —191kN, Ve = 0, Mo = 382 N-m
7-29  Ng = —4061b, Ve = 903 1b, Me = 1.35 kip - ft
7-30  Np = —4641b, V,, = —203Ib, My, = 2.61 kip - ft
731V, = 0,N, = 2001b, M, = 900 Ib- ft,

Vi = 1201b, N; = 360 1b, My = 1.14 kip - ft
733 N, = —4501b, V), = 2501b, My = —750 b~ ft
734 N =2501b, Vg = 0, Mz = 6751b - ft
7-35 VAx = 0, NAy = 0, VAZ = 250 lb,

My, = 1881b-ft, My, = 188 1b-ft, My, = 0,

VBx = O, VBy = 0, NBZ = 250 lb,

Mg, = 438 1b-ft, My, = 188 1b-ft, My, = 0

7-37

7-38
7-39
7-41
7-42

7-43

7-45

7-46

7-47

7-49

7-50
7-51

7-53

7-54

ANSWERS TO SELECTED PROBLEMS
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V = —=0.293rwy, N = —0.707rw,

M = 0.0783 r’w,

N = —0.866rwy, V = —1.5rwy, M = 1.23r°w,
V = 0278wy, N = 0.0759rwy, M = 0.0759r%w,
Vp = 135N, Ny = 180N, Mp = 270 N-m
(Vo) = 450N, (N¢), = 0, (Ve), = —550N,
(M¢), = —825N-m, (M¢), = 30N -m,

(M¢), = 675N -m

(Vp), = 116 kN, (Np), = —65.6 kN, (Vp), = 0,
(Mp), = 492kN-m, (Mp), = 87 kN-m,
(Mp). = 26.2kN-m

a) OSx<a:V=(l—£)P

L
M = (1 - %)Px

M=P<a—%x>,
b) 0=x<2m:V=6kN, M = {6x} kN-m
2m<x=6m:V = —3kN

M = {18 — 3x} kN-m

a) ForO0=x<a, V=P, M= Px
Fora<x<L —-a,V=0,M= Pa
ForL —a<x=L,V=-P,

M = P(L — x),b) For0 = x < 5ft,

V =8001b M = {800x}1b - ft

For5ft <x <7ft,V =0M = 4kip-ft
For7ft < x =12ft,V = —8001b

M = {9.6 — 0.8x}kip - ft

Pb Pb
a) For0 =x<a V= , M = X
a+b a+b
Fora<x=a+ b,V =— a
P a+b
M = Pa — ax,
a+b

b) For0 = x < 5ft, V = 3501b
M = {350x} Ib- ft
ForSft < x = 12ft,V = —2501b
M = {3 — 025x} kip-ft

For0 =x < b,V = —Pa/b,M = —Pax/b,
Forb<x=a+b,V=P,M= —P(a+ b — x)
V =1{4—2x}kN, M = {—x*> + 4x — 10} kN -m
V = {28 — 3x} kN,

M = {28x — 1.5x* — 114} kN-m

For0 = x < 8m, V = {134 — 40x} kN,

M = {134x — 20x> kN-m, For§m < x = 11 m,
V =20kN, M = {20x — 370} kN -m

(Wo)max = 8.52KkN/m
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7-55

7-57

7-58
7-59

7-61

7-62

7-63
7-65

7-66

7-67

7-69
7-70
7-71
7-73
7-74
7-75
7-77
7-78
7-79
7-81
7-82
7-83
7-85
7-86

ANSWERS TO SELECTED PROBLEMS

For0=x<L,V= %(n — 18%),
M= %(7Lx — 9¢?), For L < x < 2L,

V= %(3L —2),M = ]W—8(27Lx — 2017 — 9x?),

For2L <x =3L,V = %(47L— 18%),

%(47Lx — 92 — 6012)

a)V=%(7L — 8x)

M =

M= —% (4x? — TLx + 312),
b) V = {5(10.5 — x)} kN
M = {-2.5(x* — 21x + 108)} kN -m

V= %(SL —4x), M = %(SLx — 2 - 1?)

For0 = x <3m,V = (—2x?/3 — 4} kN,
M = {—2x*/9 — 4x} kN -m,
For3m <x = 6m,V = {4(6 — x)} kN,
M = {-2(6 — x)} kN-m
For0 = x < 15ft, V = —20 kip,
M = {—20x} kip - ft,
For 15 ft < x < 45ft, V = {120 — 4x} kip,
M = {—1.65(10%) + 120x — 2x% kip - ft,
For 45 ft < x =< 60 ft, V = 20 kip,
M = {—1.2(10% + 20x} kip - ft
L

==

2
(Wo)max = 21.7 Ib/ft
V = {3 — 0.5x} kip,
M = [3x — 0.25x* — 6.75} kip - ft
V., =0,V, = {24 — 4y} Ib,

M, = {2y* — 24y + 64} Ib-ft, M, = 81b-ft,
M, =0
_ myr’ 3_ g3
1% e [EL + x) - 17],
Yl
M= - e [(L +x)*— DB@x + L)]
V = {16 — 4y} 1b, M = {—2y* + 16y — 40} Ib-ft
Vipax = 6751b, M, = 1.9 kip - ft
Vinax = —14.5kN, M. = —22kN-m
= F5KN, My, = —10kN-m
o = —2251b, M, = —3001b-ft
ax = 625N, M, = 750 N-m
= —14kN, M, = 18kN-m
ax = 45kN, M, = —67.5kN -m
—2P, My, = PL

= 800 1b, M,,, = —1.2kip - ft
28 kN, My, = —114kN-m
= —10.5kN, M,,, = 22.6kN-m
= —1101b, My, = —1801b- ft
= +3kN, My = 3kN-m

L B
~ "
Il

15
"

]
]

AN
I

)
”

7-87 Vi = —15.8kN, M., = 20.5kN-m
7-89 Vimax = 120kN, M.« = 45kN-m
7-90 Vinax = T11.5kN, M. = —21kN-m
791 Vi = —1721b, My = —2001b - ft
7-93 Vimax = 3.75 kip, My« = 37.5kip - ft
7-94  xp = 4361t

7-95 P =7141b

7-97 xp = 3.98 ft

7-98 P =2841b

7-99 yg = 8.67ft, yp = 7.04 ft

7-101  h = 2.68ft, L = 13.41t

7-102  wp. = 51.91b/ft

7103 T, = 14.4kip, T,,;, = 13.0 kip

7-105 Ty = 487 MN, T, = 51.4 MN

7106  (Wo)max = 77.8 kN/m

7-107  y = {46.0(10 %)x> + 0.176x} ft, Tpox = 48.7 kip
7109 T = 594kN

7-110 T, = 552kN

7111 hyy, = 7.09m

7-113  y = {137[cosh 7.32(10 })x — 1]} ft, &£ = 158 ft
7114 T, = 536kN, ¥ = 513m

7-115  y = {23.5[cosh 0.0425x — 1]} m, T}, = 1.60 kN
7-117 dAC = 8.07m

7-118 N/A

7119 Fr, =2921b

7121 s = 5.14ft

7122 T, = 4.52kip, ¥ = 331 ft
Chapter 8

81 P = 12.8kN

82 P =7601b

8-3 N4 = 16.5kN, Ny = 42.3 kN, No

8-5 P = 140N, d = 500 mm

8-6 Fe = 305N, Nc = 152N, x = 0.794 m
8-7 b = 2asin 0

89 N/A

8-10 d) = Gk, Pmin = WSiIl(a + Bk)

8-11 P = 0.990Ib

8-13 F, = 604 N, No

8-14 Omax = 21.8°

8-15 [ =26.7ft

8-17 (N’A)min = (:u'B)min = 0.268

8-18 Omax = 15.9°

8-19 (#s)min = 0.578

821  ny,, =8

8-22 s = 5in.

823 P, = 1.18kN

8-25 Yes., It slips.

8-26 It will slip.

8-27 It will slip.
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8-29
8-30
8-31
8-33

8-34

8-35
8-37
8-38
8-39
8-41
8-42
8-43
8-45
8-46
8-47
8-49
8-50
8-51
8-53
8-54

8-55
8-57

8-58
8-59
8-61
8-62
8-63
8-65
8-66
8-67
8-69
8-70
8-71
8-73
8-74
8-75
8-77
8-78
8-79
8-81
8-82
8-83
8-85
8-86
8-87

us = 0.306

Poin = 1.03 kN
Poin = 845N
No

AtP = % e = 0.333,

For0<P<¥and¥<PSW,

_(P+W) = V(W +TPYW -~ P)

Hs 202P — W)
P = 8.181b
My = 772N -m
Fy=714N

No

nmax = 7

Fy = 200N

Mmin = 0177

A = 2.7 0.
Pyin = 613N
Pyin = 1341b
Poin = 589N

(/-LA)max = 0152, (/-LB)max = 0.254
Poin = 49.1N

P, = 8341b
Puin = 100 1b
d 2u,l
Pyin = EMSW
Omax = 33.3°
Omax = 22.6°
Puoin = 858 N
P« = 0.0328W
Poin = 1.38W
P, = 304N
Smin = 32.9 mm
F = 667N
Puin = 575N
Omax = 33.3°
F=714N
N/A

M = 40.6 N-m
us = 0.0637
P=512N

P = 880N, My, = 351 N-m
P =6171b

F=491N

P =285kN

(Wp)max = 12.7 1b

Nmin = 2

P = 1.54kN

u, = 0.0583

ANSWERS TO SELECTED PROBLEMS

8-89 (TA)min = 1.95 kN, (TB)min =759 N
890 P =736N
8-91 0 = 40.1°
893 M, =458N-m
894  (mp)mu = 255 ke
895  F, = 162N, No
897  n,.. =30,M = 1501b-ft
8-98 N/A
899 P, =536N
8101 W, = 3951Ib
8-102 T, = 18N, 7, = 1.59N
8103  nyy, =2
8-105 0, = 38.7°
8106 d = 4.07m, (1) = 0.190
8-107 M = 3041b-in.
8109 M =975Ib-ft
8110 F = 1.62 kip
8111  M,;, = 238N-m
3 3
g3 M= PF <d2 4 >
3cos 0 \dy?> — di?
8114 py = 0.442 psi, Fyyy = 573 1b
8115 P, =200N
8-117 P = 814N
8118 Py = 0.5901b, Py, ~ 0.597 Ib
g9 = M
V1 + w?
8121 mp = 132kg
8122 (r), =~ 02in., (r) ~ 0.075 in.
8-123  (rp4 = 7.5mm, (r)p =~ 3 mm
8125 P =1881b,P = 1.891b
8126 Py, = 216N
8-127 P, = 178N
8129 P, = 266N
8-130 N/A
8131 P, = 3341b
Chapter 9
9-1 x =0546m, 0, =0, 0O, = 7.06N,
M, = 385N-m
9-2 x=0,y=182ft
9-3 x = 0.574m, B, =0, By = 848N,
A, = 631N
9-5 m=139kg, x =124m,y =2.18m
9-6 A = 2251, x = 2.4ft, y = 0.857ft
9-7 Azgah,fc—%a,yzgh
9-9 x = 0.649 ft
910y =2.04ft
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9-11
9-13
9-14
9-15
9-17
9-18
9-19
9-21
9-22

9-23
9-25

9-26

9-27
9-29
9-30
9-31

9-33
9-34

9-35
9-37
9-38
9-39
9-41
9-42

9-43
9-45
9-46
9-47
9-49
9-50
9-51
9-53

9-54
9-55

9-57

ANSWERS TO SELECTED PROBLEMS

=l
Il

=|
Il
7N
3
)
||
S}
~——
)

y=g4

X = 1.08in
__am _ L
YTt T
x = 0.398 m
y = 1.00m
x=16ft

y = 415t

x = 0.4ft

x =320ft,y = 3.20 ft,z = —0.125 ft,
T, = 3841b, T = 3841b, Ty = 1.15 kip
4b _  4a
37’ = 37
2.80m,x = 6.00m
1.33in.
Im
0.4 m
Ta
8
—3m,y =025m,z = —03m,
= 52.3kN, My, = 523kN-m,

<
[ [

~
Il

S o=l e sl
[

I

o |

446 m

<
[
:4

=

< =<l
Il Il
D O | B | W

-2
y = 0,z:§a
_R2+3r2+2rR

B 4(R2 +r2 + rR)

=
Il

I

® o
O
p—
~
3
©
(=]
()
\'w
=
I
=
~
—
o
Q

= 344 mm,y = 85.8 mm

= —0.590in., y = 1.07in., z = 2.141in.
=50 mm, y = 86.6 mm, ¢ = 19.1°
=243m,y = 131m

= 121 mm, y = 44.1 mm, 7 = 124 mm

RoRl Rl =R
Il

523 =0,A, = 523kN, M4 = 52.3kN'm

9-58

9-59

9-61
9-62
9-63
9-65
9-66
9-67
9-69
9-70
9-71

9-73
9-74
9-75
9-77
9-78
9-79

9-81

9-82
9-83
9-85
9-86
9-87

9-89
9-90
9-91
9-93
9-94
9-95
9-97
9-98
9-99
9-101
9-102
9-103
9-105
9-106
9-107
9-109
9-110
9-111
9-113
9-114
9-115
9-117
9-118

x =160ft,y = 7.04 t, A, = 0, A, = 149 1b,

M, = 5021b-ft
_ %2171 + bz)
Y =3\ b, + b,
X =264in.,y = 121in.
X = 4.83in., y = 2.56 in.
y = 11.9in.
x =0,y = 545 mm
y = 272 mm
y = 324 mm
x = 105 mm
y =512in.
X =211ft,y = 1341t
x =25in.,y = 4in.
x = 7.18ft, A, = 667 b, B, = 2.63 kip
y = 58.1 mm
6 = 53.1°
y = 154 mm
¥ =219in.,y = 2.79in., 7 = 1.67 in.
L+ m—-1)d
2
N/A
d=3m
X = 13.1 mm, z = 22.5 mm, 0, = 30.1°
Z =111 mm
X =456m,y = 3.07m, B, = 4.66 kN,
A, = 5.99kN
y = 2.57in.
VvV =101 ft?
A = 141 in?
W = 3.011b
A =700 in?
R = 29.3kip
A = 302 n?
V = 536’
A= 88.0m’
A = 141in?
V =491in’
V =255m’
V = 0.0486 m°
V =349 o’
A = 136(10°)
h = 29.9 mm

V =207m’, A = 188 m?

W = 3.12(10°% Ib

V = 1.40(10%) in’

A = 119(10%) mm?
Fr=762kN,x=274m,y=3m
Fr=6781b,X = 0.948 ft, y = 1.50 ft
Fr = 4.00kip, y = —6.49 ft
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9-119  Fg, = 628 kN, Fg, = 538 kKN 10-41 7, = 29.8(10°) mm*
9-121  Fry = 157kN, Frg = 235kN,d, = 422 m 10-42 I = 154(106) mm4
9-122  Fepgr = 7501b, Fyppe = 1.8 kip 10-43 I, = 913(10°) mm*
9-123  Fr = 834kN 10-45 x = 61.6mm, I, = 41.2(106) mm*
9-125 Fz=1171b,d =13.11in. 10-46 I, = 52. 7(106) mm
9-126  dy, = 2.69m 10-47 [, = 2.51(10°) mm*
9-127  Fy = 13.8kipon ABDC, T, 1,
Fg, = 61.4kip on BDFE 10-49 Jo = 5 md’ = ca
9-129 1 =6.67m 10-50 y = 0.181m, I, = 423(10) m*

9130 h=773m N
10-51 7, = 520(10°) mm

10-53 [, = 45.5(10°) mm*
1
Chapter 10 10-54 [, = gl% sin 20

- = 4
10-1 [, =213m 10-55 I, = 48in*

102 [, =457m' 5
10-3 I, = 0533 m* 10-57 I, = I = b%?
2
10-5 I, —bh3 3,
3 10-58 L, = - b%h
106 I = E”b 1059 I, = 107 in*
4 — s 4
07 =0 10-61 I, = 0.667 in 3 )
8 10-62 [, = —28.1(10°) mm
10-9 [, =107in’ 1063 1, = 158 in, I, = 25.8 in*
10-10 7, = 320m* e sin2 0
10-11 [, = 1.54in* 10-65 I, = BT (4a cos 6 + 3c)
10-13 [, = 0.0606 m 10-66 I, = 98.4(106) mm*
10-14 [, = 0222m 1067 1 = —110in*
- = in# B xy T
10-15 L, 19'f m 10-69 y = 4.67in., I, = 147(10°%) in*, I, = 250(10*) in’
1047 =" 10-70 X = 1.68in. = 1.68 in., Iy = 317 in,
136 Inin = 80710, 6,, = 45°,6,, = —45°
_bh 10-71 X = 1.68in.,y = 1.68in., I,y = 31.7 in*,
10-18 [, = 2
6 Inin = 80710, 6, = 45°,6,, = —45°
10-19 [, = 390 m" 1073 ¥ = 482 mm, [, = 112(10°) mm?*,
10-21 I, = 0.533 T I, = 258(106) mm4, I,= —126(106) mm*
1022 [, = 2.44m 1074 I, = 117(10) mm*, I, = 28.8(10°) mm®
1023 I — 3ab’ 10-75 1., = 117(10°) mm*, I, = 28.8(10°) mm*
35 10-77 I, = 43.9in*, I, = 23.6in*, I, = 17.5 in*
10-25  y = 1.83in., I, = 33.5in* 10-78 I, = 909(10°) mm*, I, = 703(10°) mm?*,
1026 I, = 74in’ I, = 179(10°) mm*
1027 y =2in, I, = 128in* 10-79 1, = 909(10°%) mm4, I, = 703(10°) mm®,
1 A L, = 179(10°% mm*
1029 I =174 1081 6, = ~27.3, Ly, = 246(10°) mnr,
10-30 [, = 548(106) m Imm = 256(106) mm? ‘
1031 [, = 548 1()6) mm? 10-82 0, = —22.5° Iy, = 250 in®, [y, = 20.4 in®
10-33 [, = 388in’ 10-83 0, = —22.5% Iy = 250 in”, Iy, = 20.4 in*
10-34 . = 115(10°) m _2
: 10-85 I, =-mb
1035 1, = 153(10°) m 5"
10-37 [, = 10. 3(109) mm* 10-86 &, = 120in
10-38 I, = 914(10°) mm* 10-87 k, = 1.56in
10-39  y = 334 mm, I, = 3.83(10°) mm* 10-89 k. = 57.7mm
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11-13
- = 2
10'90 Ix - 1Omr 11_14
1091 [, = 2.25slug - ft 11-15
5 11-17
10-93 [, = Em 11-18
11-19
10-94 I = Emaz 11-21
1095 I, = 0450 g-m2 y = 57.7mm, I = 0.150 g - m’ ﬂig
10-97 I, = 1.53kg-m?
1098 I, = 2.17 slug- ft 11-25
10-99 I, = 527kg -’
10-101 I, = 0.276 kg - m? 11-26
10102 7 = 203 mm, I; = 0.230 kg - m? 11-27
1
10-103 I, = 5maZ 11-29
B 5 11-30
10-105 7, = 0.113kg-m 1131
10-106 I; = 118 slug- ft? 11'33
10-107 I, = 293 slug - ft? )
10-109 7, = 342 kg-m’ 11-34
11-35
11-37
Chapter 11 11-38
11-1  Fyp = 3.92kN (C)
1122 P =2Wcotf 11-39
11-3 F,=10.01b 11-41
115 6 =274° or 72.7° 11-42
11-6 k = 1.05kN/m 11-43
11-7 Fr=177TN 11-45
11-9 k =10.81b/ft 11-46
1
) _ o afaY 11-47
11-10 6 = cos (ZL) 11-49
ka(asin 6 — )
n1n pP=————

l

F=139N

M =433N'm

0 = 24.9°

Fe = 427N

P = 2ktan 6 (2l cos 0 — I)
P = 2k(2lcos 0 — 1))

0 = 90°, or 33.4°

F =2591b

W =251b

4W
6 = sin (E)’ or 90°

Unstable at x = —0.5 ft, Stable at x = 0.833 ft
Unstable at & = 38.7°, Stable at § = 90°,
Unstable at 0 = 141°

Unstable at x = —0.424 ft, Stable at x = 0.590 ft
Unstable at & = 34.6°, Stable at 6 = 145°
Unstable at § = 17.5°, Stable at 6§ = 70.9°

Wp = 2751b

w
6= SiI171 (ﬂ)

Stable at & = 8.71 in.
Unstable at # = 0°, Stable at 6 = 71.5°
N/A
8k
W=_—
3L
Unstable at § = 23.9°

b < 2r

Unstable at 6 = 12.1°
Stable at § = 76.8°
Unstable at 6 = 0°

h = 1.351n.

h=0
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