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al 4ot m, by 5565 o) 456 KN 27T Mg
40 slugpd’ = 2,42 Mg/m’

a) D] kg = 043 g,

by 353107 N = 35IKN,

b OHSA2 ki = 532 m

S5 mih = BE.A km'h,  EES kin'h = 24,6 mis
wp (430 kp )t = 0,185 %,

By (L2 gt = g,

e (230m)' = 00122 km'

wh 2500 10" shups = 468 G,

B W o= mp o= 358 AN,

) Wy = mg, = SRUMN,

d) g o= wrp o= 68 Cig

PP = 209010 ) Ibpd®, 1 AT = 100 k%
a) W o= U4, N,

By W= dHmMN,

o) W= dl 1 kN

W (35 w45 K OSSN = 0847 kg,

by (ORI 200 ms) = (UL kg s,
e} 43 MM mm = 158 GNm

wh 200 pids = 2T N,

Iip 4500 hipe = 70T kMN/m',

o L5 pésth = 1,27 mm/'s

i slugs = S84 kg

p, = L mt

) o= 20 g,

by = 15,51,

chirt = 6,12 Gig

u) o= AL shug, Doy = TO2 kg, o W o= BEON,

dy W = 2551, e} m = 702 kg
F=TA[I0*) N = 741 uN

Capitulo 2
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Fo = BTN, & = K"

wh Fp= LLLN, b " = 143N
Fy= 39310k, = 355°

Fp = 28N, F,= 160N

Fiy = 36N, F, = 482N

Fu = WEEN, ¢ = 318"
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RESPOSTAS

Faop = 4B N, Fue = 306N
Fag = Md b, Fye = 250 lh
F,=30a0h, Fo= 2091

Fap = 485, # = 24.6°

= Tdd |h, @t = 238"

o= 5157 fLu = 621 1

a) Fyo= 16d0h, f = <2123 1h,
by £ = 59810k, F, = 162]h
= [Ha", f o= UM

o= 0= T0LE0

Fy= 328N, Fy = 803N, ¢ = TOO°
Fp= 92N, = 237" "
F= IWIN, = 237",
fq= Anh kN, fy = 700 kN
o= S00KN, Fy = 806 kN, 0 = ol
Fgo= 48N, fyo= 3N

o= QA o= 23 D

fFom U, o Iy, 2"
Fy= 5140, £, = <6131

o= LLARN

Fig = S N, @ = 2537

fl= 3T, Fj = 850N

= 201% f = 274N

Fig = 1LOIKN, @ = 5T

Fy = [~15H = 200§ kN,
Fy= [~100H + 2405 kN

Fp = BOT M, 0 = K"

Fg = 192N, 0 = 2377 "0,

fl = BEA", Fy = 6N

¥

o= HIN, £, = N, Fyo= =13N,
F., = 75N

F= 2178, 0 = 8700

Fio= =200, F, =0, F o= 32010h,
Foo= 24000, &y, = 180 0b, Fy, = 24010,

Fyo = =Ml |h, Fy, =0

#o=S543°, F, = 686N

Fp = 123EN, # = 608"

F, = {900 — 120§} Ib,

Fy = [ ~275)} Ib, ¥y = {=37.5i — 6505} Ih,
Fp = 463 b

F o= S96KN, Fy = 233kN

Fy = {F costi + Fsendf} M
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Fo= [350i} M, F, = [—100j} M, F: = {134i — 26,7j — 40,1k} Ih,
o= 6700, F = 434N Fe=T3510b, e = 100°, 3 = 15%, v = 714
LES. 0= 1T Fy= 112 6K 2100 F= {1340 + 222 + 537k} b
257, Fp=16011h, A= 383 LI F= [-nali— 373 + 929} Ib
288, F = 203KN. Fy = THTEN, 2003, x = Th5pés, v = 4.2 pis, = = 3,70 pés
259, 5 = HTIN, o = 4097, ) = 125°, ¥, = 6297, LUN5. Foy = {12 = Bj = 24Kk] kN,
Fy = W80 N, oy = 114%, @, = 150°, 4, = 72.%° Frg = {120 + 8 — MK} kN,
26l F = SON, o= T40° B = 4137, ¥ = 8317 Fooo= [=12i + 8j — 24k} kN,
262, Fu o= 3940h, o= S2IET B = 1410y = 00 S Fop = {120 = 8] = 24k} kN, Fy = [ =00k} kN
268 G- 000, F o= [ <300 - 52,0k) N 26, Fyyo= LSRN, o= TT0% [ = 9067, ¥ = 163
205, F) = S50 — 445 4 0k b, ey = 4547, 2T F = {13 245) — Hlk} Ik
My o= 120, = 00, Fyo= [ =130k} Ih, 20, O componente de (B o+ Dna diregho A & igual b
oy =P, o= W, gy = 1807 sombb s comiponenies de B e 1Y oo direglo A,
2, oy = A50°, 1) = S35 gy = BhdC 2000, § =
b TR L N PR LI e e
LM B - [100) - atk) b, 2003 =TS
¥y [1250 = 177) + 125K ] I, 20040 Fp = 10AN, Fom 814N
Fioo= {1281 = 037T] — 450K} Iy, L1158, W= 742
P dtitnlly o = 7547, 1 = WO0°, ¢ = |HS" LMT. F =N, Fo= 5N
L3 o= 3N, pom 19, o= THAY y o= 108 LM, F, = BIAN, F o= SN
LI Fy o= andlb, o= SOE 4 o= 1077, ¢ o= Ldd” LM%, F = 333N, Fy = 37N
LIV ¥ o [HeSE e 1E6) - 13k N, 121 Prof & o= 30N
Foo= =2 + 283§ + H0k] N, LIX, = 05
Fig = =113 + d68) + S66k} N, LI2N, = BE R
Fy= 485N, o = 1IM°, @ = 151", ¥ = #3,3° NS, (F))y = S
LT F = LMEN, B o= 2A0kN, F, = 0776 kN
278 F = 200 kN !__-= i 2126, 0= 100
E'n £y = 166N, o = 97.5°, f = 637,y = 2750 SISL O
1-?H- 1 ¥ -. N ‘.. . ,U Y 'lr'- Ll 1 zl'qu 0= HE.”"
= APy R ,I'.‘J_ = K, ¥F, = 53,1 . > 1M, [F]_:'J-. = S06N

o = 003, Hy = 532 e = 45007
LT, F,=40MN, F, = 80N, F, = 506N
LEL r= 3185m 0 = 6967, 8 = 1165, ¥ = 3447
B rap = {20 = 7] - 5K) pés, rap = B83 pés,
o= 7000 B = 142°, ¢ = 1240

A ) TR

ZI3X B = d4281h, o = BRIS, f = 204, y = 605
208, Fo= 2010, o = K70°, A = 143°, 3 = 531"
2135 By, = 21500, 6 = 527

TEY o= R4 B = 6het, oy = 30 2037 s =t - sz{E)

2EE r= 235 4 393 + 371k} pas, ¢ = 5,80 pés, 2 2
=113, @ = 482° v = S10F° 134 0= 7400, o = 3300

286, F = [404i + 276] ~ 101k} Ib, 2130, Proj Fyp = TOSN, Proj Fye = 63,15
o = MO° g = 565% ¢ = 12° 2141, @ =60° F=d00b, T - 633

28T, rap=21lm
289 - 170pes, F o= {—Toli — 180f + 240k} Ib

WL ryp = 467 mm Capititlo 3
296 i = 1ADmM, ryp = 1L50m, rep = 1,73 m AL F = 48350b, Fo= 171 Ih
293, F = [452i + 370§ - 136k} Ih, o = 41.1%, 32 6= 3& F=494kN
B =315, y =103 33 8= 129, F - 552N
204, Fy = 316t = L 5w = 1467 i s
% Fp 236N, o= GOLy f = Mgy = Ho 35, Fy = 18IKN, F; = 9.60kN

L5 F, - [285) - 930k] N, "
Foo= [15% + 183j — 597k} N

2070 Fay o= (7550 — 436§ — 122K} I,
Fuo = [268i + 335) — 90,4k} Ih, .
F = E.Etr Ih, o = mj..‘i. - *}:'3.5". y = 154 .10, ”,= el

2OK, Fyo= [—d350 4 179) - 174k} N, M F =113 mN
Fy = {5320 — 798§ — 146k} N B3 wye = D793 m, oy = 0467 m

2, F, [~26,20 = 419 + 62,9k} I, LA =124 kg

o= A, Fp o= 43 kN
A7 Fup =200k, Fup = 378N
A9, v =342
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3w,
A4,
342,
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X5,
Xda,
147,
A,
L5,
AEL
AL5M
LEL
M55,
LET.
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LT
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F=15N
W = Trs b
= TEI", Fp = 1271h

& =T87, W =>510Ih

d=242m

8= 607, Tap= 3610

o=0" W =dn2 b

£ = 3,33 s

W =anlh

Fo = Fap = F = {245 cosecd} kKN, 1 = 1,72 m
I =191 pol

EmCel T =106

o= 350"

Wy =1831h

{ = 265 pos

Fup = 171N, Fye = 1458

o= 430"

& o= h5%m

iy = 388 ke N o= 197N

Fy =GN, o= 7927 3 = 167, 3 = 77,8
Fio=BHIN, Fo= 1478 F = 50d N

Fio= 860 kN, Fyo= 855 kN, Fy = DEN

Fon = LMKN, Fopo o= O40EN, £, = D80 LN
Fap = 1IN, Fayp = SI0N, £ = 106 kN

Nou = 327 mm, s, = 218 mm

Fap = DIED KN, Fye = 0403 KN, Fyp = LIS KN
Fop = MON, Fap = 1HON, Fy = H85HN

W o= |IEN

Fap = Fopo= 142N Fyo= LAZKN

Fag = Py = 10 kN, Fypo= 55,2 kN

Fpo= 192KN, Fpo= ILAKN, B = 6,326
Fag = 5X0N, Faoo= Fapo= 3N, o = 360 m
Fan = 380100, Fye = Eyp = 25410
W= 267 b

Fap = 460, e = Fo = 3300

oo M, v o= 00823 m

Fap = 182 kip, Fyeo= 001 kap, Fyy
Fo = 1203, By = 150N, F, = 480N
Fy= Andh, Fy = 37300

£ o= i b

Romeu pode sobsic peli corda,

Romeu ¢ Julicta podem descer pela cordy,
Fpo= B2 kN, Fy = JRLEN, Fy= 122KN
0w U0, Fae o= 16, 0= 1200, Fo = 160 1h
W= 240 lb

Fep = 62510, Foy = Fog= 190k

Fr=0, F =31k = 2Mlh

1 A7 kip

il <

Se AT = Oy = 0 entio o volume ¢ igual a gerao,

de mado que A, B e O sio coplanires.
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4.58,
4,59,

REsrostas

Mp =237 kNm%

Mo = 288 kN-m |

My = 3I5kN-m |,

My =315kN m 5

4-".!-‘.1.'“ =2M1IMNm s

‘|.'|F,r.‘.|r1 =14,5Mm '

My, = 242 kiprpés )

(Mg ) = 4025 kip-pés L,

(Mg = 200 kip-pés |,

(Mg )y = 400 b pés. |,

My = 906 Ihepés . My = 141 Ih-pés?
My =1950bpés

Mo =281 MNvm ), 0 = 886°,
[(Mi)mis = 320N-m )

) (M) e = 3M b pds, @ = 76,07,
by (M) = [ 00 = 160"

=My =120N-m|, +M,;=5MN-m|
a) My = 1300N-m ., b} F = 351N
(Mpdy =433N-m ),

(Mpda = LAEN-m J,

(Mg )y = BOONom |,

i o= TaR"

Fy= 280100

(Meidman = BEEKNom, © o= 2d.0m
(Mo dpas = BLOKN-m, @ = 330
My = 1200 sen o 4 B0 gos th |

A, = DAIE N m |,

My = 492 Nm )

My = (LIS cos 75 + x)] KN-m |,
(M = T EN-m )

Fo= LAVKIp, £ o= 1Lnd kip

My, o= (2600 + 1K + S10k} Nom
M o= [0 2R+ k) Noom
Mp o= {=1160 + 16] = 135k} kN -=m
My o= [ 1280+ 128) ~ 25Tk} MN-m
My o= [-376 + B0T] ~ 155k} Neom
My o= [ 3541 - 128) - 222K} (b pis
My = [=160 = 3Lk} Nm

Fag ™ 186100

My = (1064 + 130] + 202K} Nem
My = {3TH - 908) + 1ITIR) Nem
My = =190 + 600 kNem

v lm, r=dmd = LISm

My = V12 680,28 sen’ @ + 22 500,
Mg el = 900 A, em o= 00, TR0°
(M, p = 1208] + 163k} Neom
(Mo, = (26,00 = 15,1§] I pds

(M ap = TLONm, (M) = (Mapls =0
M, = HAlbpis

M, 0277 Nm

M, = {—THAj} b pis

M, 150 MW peis, W, = KD b - s,
M, = 36010+ pés
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4.01.
4nz,
d.nd,
4.65,
4.6,
4.67.
4.00,
4.7,
4.71,
4.7
4.74.
4,75,
4.77.
4.78.

4.79.
4.51.
4.82,

4.H3,
4.H5,
4. K6,
.47,
4.8,
4,590,
4401,
493,

4.94.
4.05,
4.97.
4.98.
4.9,
4.101,
4.102.
4.103,
4.105.
4.11a.
4.107.
4.109,
4.110.

4.111.
4113,
4.114.
4.115.
4.117,
4.118.
d.114,
4.121.
4,122,

M, =3758m

M, = 109 Th = pol
Meqg=2260Mm

P o= BA0 b

M, = 282 1h-pés
M, = {354k} N-m
Me=183kNm"
M = 050 pis
Me=17T6kNm?
Froe= 33N, "= Hi N
o= o Li|1

No= 200N
Moo= e pes, Wy o= SO0 Th
Fo= 13910k

Cr maimenta de ndro resultante pode atuar em

|.|lI:I|1.|1l|;l :'u.:nln

My o= [ =5 + 875} Nm
d = 154 m

Fo= 167 lh

L) momenio de hindrio resultiante pode atuar em

yualguer poata,

= 208 pds

M= 126 0h s pis

My o= (=360 + 380§ 4+ AMIK] Ik opos
Moo= =4l = 257) — 651k} b pis

(M) = 484 Kiprpés, (M), = 298 kip- pés

Moo= {700+ 420§ Nem
F=351N
Mg = {110 — 490§ — 40,0k} b - s,

My = 642 [hepls, o = 80,1°, @ = 1407, y = 129°
My = 50N ey, o= 9907, 0 = 106", y = 18 3°
M=183N"m, a=155 4= 115, 3 = %

i = 342 mm

Foo= 35N, My = 100N m
Fp=3T5N, M= T37N-m"
Fe

|

Fi
Fy

Fe=3751bT, x =247 ps
Fg = 301kN, 0 =778 7,
Mg, = HAKNm )

Fa =59 kN, 0 = TTR F. Mg, = 1L6kN-mj

F=T41b, & = 67.9° 07, x = 057 pos
Fo=92210b, # = 775" &, x = 356 pis
F=13RN, =85, v =73m
Fo= 2881k, & = I8,1° F; = 68,1 I
Fp=1075kip |, My, = 905 kip-pish
Fp= TS kip |, o = 920 pés

Fp= W N, 0= 63070, & = 2idm
Fy = 0500, 0 = Q98 =, o = 210 s

1TEN, & = 7307 &, .'rf,a.:l, = 2HRKMN-m"

Fp=2T1b, @ = 5.28% &, My = 4,61 kip- pés ¥
M 0b, 8 = 524% B, Mp = S48 kip-pés
GITEN, # = 574° = My, = 310kN-m*Y
Fr=210kN, 8 = 516 %, My = 106KkN-m
Fp=2I0kN, @@ = 816° £ Mp = 168kN m ]

4.123.
4.125,

4.1240.
4.127.
4.1249.
4.130.
4131,

4,138
4.134,
4,135,

4,137,
4.1,

4,13,
4.141.
4.142,
4,043,
4.145,
4,146,
4.147.
4149,
4. 150,
4.151.
4.153.
4154,
4.155.
4.157.
4.158.
4.159,
4.10l.

4.162.
4.103,
4.165.
4. 160,
4.167.

4.169.

4.170.

Fp=6591b, & = 498° =, d = 462 pés
Fi = [8i + bj + 8k} kN,

My = {=10i + 18j — 56k} kN+m

Fg = [Ri + nj + 5k} kN,

Mugp = [ =d6i + 66§ — S0k} kN-m

Fyp o= [Bi + nf + 8k} kN,

Mgy = (=10 — 3§ = 20k] kN=m
Fp={-283} - 683k} N,

My = [~20,5 + B49K) Nom

Fy = |40 + 30 ~ 650k} N,

My, = [~310HH + QH0HH) Nom

Fr= (L2320 + 506 + 124k} kN,
My, = (360 = 260§ + 122k} kN +m
Fo= LOEN |, v= T ldm, x = 571 m
Fy= AODEN |, &= 643m, v = 7.20m
Fy = {1410+ 100] + 159k} N,

My, = {120~ IEM) Neom

Py o= DN, My = 307 kNm,

e Linm, vo= 206m

Foo= TSI, My = =624 [he pis,

oo B peds, o= 0414 p'l:

P = 13200 |, v o= 0340 pés

Fo= SLOKN |, My = OldkN-m )
Fp= 5LOEN |, = 179m

P o= 325 kap, & = 672707, 1 = 386 pis
Fro= 180Kip |, v = 11,7 pés

Fe= LIDKN |, My, = 310kNm )

d = 130, w o= 175 N/m

Fp = 390kip 1. d = 113 pés

b= d S0 s, o= 975 peis

fy = 1kh kip 1 ro= 0479 pd

Fg= 133KN, @ = 4200 7, x = 0,556m
Fy = USHEN—, My = 3M9KkN-m )
Fr=10TEkN— L h=160m
=360KN |, Mg, = 194kN-m ]

= Rakip T, v = 14,0 pés

Fy =157 kip L. x = 3,66 pol

a = J08% B = 38" ¥ = 567" ou

a = 108° g = 1d0F, ¢ = 123°

M, = {2980 + 15,1f = 200k} Ih-pal
Po= 2381

M, ,=597N-m

Mg = [6360 — 170f + 264k} N-m
Fg= {143 4 214 — 420k} Ib,

My o= { =183 < 0429 — 0429K ]} kip+pés
My = {106 + 1,06) — 400k} N-m,

a = T57, F =757 v = 1all"

Fg= {700 + 140§ 408Kk} N,

Myp = {~260 + 3157 + 127k} N+m

i B |
R
noi

Capituly 5

511,

Ny=245N, Ny = 435N



Sl
514,
515,
A17.
5.8,
519,
511
5.1,
5.23,
5.18,
5.26.
5.27.
5.29,
5.3
3L
3

Tun = S89KN, €, = S11kN, €, = 405kN
T = 111 Kkip. A, = 102kip, A, = 6,15 kip
Nip = 20 kip, A, = 129 kip, A, = 149 kip
Ne = 493N, Ny = 554N, Ny =24TN

B, =62N, A, = 192N, A, = 180N

B, = 586N, F, = 413N

£y = 300h, Fy = 3620, Fe= 93810
Fy = 59410b, Ty = 674 1b

Fop = 1950h, A, = 9741h, A, = 31,2 1h
(Ny), = 986 0b, (Ny), = 1001

Ny = 105N, A, = 420N, A, = 105N
Wy = 7861k

Fp= 63N, A, = 319N A = 244N
Fug = 5T10h, A, = L8 kip, A, = 637 b
Ay = 162 0b, Fy = Loskip

D, =0, 0, = 165 kip, My = 1A0Kip« pés
Al Je 800 b criaci a condigdio,

o= pds, A, = 41T kip, A, = 500 kap
xo=dpes, A = L6Tkip, A, = 500 kip
Foy= 1N

Fo= MIEN, A, = d60 kN, A, = TESKN
fe o= |55 pis

MNyo= BLb b, fy o= S0 IL

o= RN, A, = 989N, H, = [K6 N

wy = LY RNYm, wes = T KNIm

T o= SkN, Tae = I6A KN, Fy = 200 kN
Ry = A0 kip, By = 125 kip
w333k, ), = 722100

ap Ny o= 2 kip, Ny Lk,

by W o= 4,74 kip

Foow 724100, F) o= LASKip, Fy = 1,78 kip

S
= 3
M= 21N, Fy = 281N
A= L2 Ipd
Hy = 20000, By = 119006, K = 63491
o= LT

P erl
o &

il =g b
it

o= 104"

o= 27100 i = 302

T = LEVEN, F = 6,18 kN

Ty= 275 kip, 1o = 1375 kip, Ty = 1375 kip
W= 7500, v = 5,20 pés, v = 5,27 pés
F,=6631h, = 56%1h, Fy = 4491h

Np o= 289N, Ny = 213N, Ny = 332N

A, =0, A, = 150kip, A, = 75006, T = 9191h
F=1Mkp, A, =0, 4, = 131 Kip, A, = 653 1b
PoeTsh, A, =0, A, =T8I, B, = 751h,

B, =112, A, = 3751b

580,
587
.89,
SF‘HII

41,

m m Un "R R AN
$2353FE
EEASRES

Resrostas 519

0, =0, ,=—-891b, O, = 0Ok,

(M) = S8 epds, (M, =0, (My), =0
Fae =0, A, =10, A, = 800 Th,

(M), =480 kip-pes, (Ma), =0 [(My), =1
T = 580N, €, = BTON, €, = 258 N,
=0, 0, = 792N, D, = 580N

T =S80N, C. = TT6N, €, = 249N,

D, =0, 0, =683N, 0, =31 N

A, = 633Th, A, = —1411h, f, = =721 b,
R, = 8951h, €, = 20010, €, = ~5061h

Bo= 167 1h, €, = 734 1h, A, = 1600 b

Top =320 1h, Ty = 42910h, A, = 557 1h,
A, = 500h, (M), =0, (M), = ~1791hspés
Ty = 167kN, A, = 0. A, = SHOKN,

A, = 16TKN

Ty=251h, A, = 281b, A, = -251b,

A, =500h, A, = 251k

B,o= 2500b, 1 = 6251h, H, = 2231,

A, = BASTh, B, =0, A, = 2501h

Fao = Fue = 613KN, Fpe = 196 kN

A, =0, A, =0, A, = 549 b

Fre = 208 N, £y p = 629 N

A, = 32AN, A, = TN, A, = 128 kN
Fop= 102N, A, = 208N, ff, = =139 N,
A, = STAN, fi, = W2N

Fo= 354N

Ay o= BODKN, B, = S20KN, B, = S00KN
Ny = 4N, Fy = 7218

Ny = 951N, A, = TIN, A, =0

A=, A, =0 A, = B,o= O 533 0h
A, =0, A, = ~20N, A, = 150N,
(M, = =1 N em, (M), =0,

(M), = 500 N+m

Capitnli 6

ﬁ11.

.2

{"h‘l

.t

Faa = 2000 (T), Fue = 808 10T},
Foa = 5710 ()

Fiq = 28600 (T £y = 38410 (T},
Fog =271 10 {1

Fan = 84010 (C), Fag = 60010 (T),
Fap = 400106 (), Fae = 60010 (T},
Frue = 1A kip (T} Fap = LAl kip (O}
Fap = BN [C), Fyp = SO0KN (T),

Fae = SO0KN (T), Fop = 800N (C),

Fre = BO4KN (T}, Fep = 179N (C)
Fap = JTIN(C), Fap = 332N(T),
Fae = AZNTY Fpe = 19N (C],
Fyo =SSN (T), Frp = R9N(C),

Fiw = S82N(T)
Fiw = AN (C), Fpa = BEN (],

Far = LABKN (), Fap = 417 kN (T},
Fen=41TEN(C), Fop = JI2KN(C),



520

0.9,

L1 (18

nll.

h.lM

.14,

h. 15,

17,
1K,
619,

621,

[T

025,

.

627,

EsTATICA
Fre =0, Fep = 131N (C),
Foup = 520kN (1)
Frg = BOOKN (T), Frp = 693kN (C),
Frg = 683 KN (C), Fpp = 400kN (T],
Foap = AI0ORN [T}, Fuy = 120kN(T)
Fay = AT (T Fip = 33306 0T).
Fug = 0, fye = 33310 (T,
Fop = 93100 (), Fue = 66716 (T,
Feo = 60T I (T), Fop = 007 I (0,
Foo, = 4710 (T)
Fag = N0 (O] £y = 833100 T),
Foeo = BAIB () Fye = 5000 (T,
Frp = 165006 (C), Foe = 16T (T),
Freo= LIGT I (1), Fr = 1167 1B (C),
Frg = 471 B (T
P = KN (T Fyp = HEN (),
Fog = 224 KN[C), Py = MEN (T,
g = 0KN (1), Fppo= ZBIKN (O} Fp = 00,
Frp = 0 Fpe o= 0N (1), Fpe =0
Fag = 33000 (O, Fyp o= T4 10 (T,
Fap = 23306 (T), Fpe = 2331b (),
Frp = AT 106 (C), Fopo= LEX BT,
Fro = 3000k (T), Frp o= 11ALB{T),
Fop = 37710 ()
Fag = 3TTI0 (), £y = 19000 (T,
Fap = 207 I {T), Fye = 207 1h (),
Foe = IE3I (T fp = 56,7 10(T),
Fipn= 50710 (T}, Fer =10,
Fep = 18910b (C)
P o= 520k
Fog = A0 1b (C), Frp = 60310 (),
Fivp = 0671 (T), Fya = 113 Kip (C)
Frp = 361N (C), Fop = 3kN(T),
Frig = IRNIT), Fap = TRN (O],
Fiug = ZT0KN [T), Fpe = 6,31 kN (O]
Fiia = Poosec 2B C), Fpe = Pompg26(0),
Fra = (colgdcosced — sendt + Yooser FP T,
Frp = {eotg 2 = 1380,
Frpa = (oog2d + 1)joosce 2 ) (C)
Prie = TIZ N
Foe = 10 3KN (C), F = AN (T],
Fra = BEIKN(C), Fie = 620kN (C),
Frp = BITEN{Th Frgp= 2Z20kN(T),
Fia = 3LILKN(T), Fye = 6.20kN (C),
Fra = B20KN (T)
Fan = TEEN(T), Fip = 45kN (C).
Frop=45kN (), Fey = KN (T
Fap = 198 KN (C), Fupe = IESEN(T)
Fap = 1965 (T), £ = 1AN (O,
Fep = NNEN(C), Fep= 216N (T),
Fap = LM EN(C) Fpe = BTN ()
Fog = Frp = 0, Fyg = 2400 (),
Fap = 200 (T), Fup = 1LE0P (T,
Fipp = IATAP (),
Frp = LEOGP(T), Frp = 0333P(T)

29,
30,

3l
[N
6,34,

.35,
6.37.

Iill‘“l
0.0,

.

642,
6.4,
.45,
.46,
hd47.
049,
510,
f51,
653,

.54,
055,

057,

.58,

0.6l

Fop = 0373 (C)
1277 = = 19", 1" = & = 347°

Fii = 29.0kN (C), Fae = 20.5kN [T},
Fue = 120kN (T)
Fop = 20N (C), Fep = 235kN(TD,

Frrp = 178kNT)

Fg = 133KN (T) Fpe = 1D EN (),
fig =10

Frp = 10,2kip (T, Frp =938 kip (C),
Fog = 312kip (C), Fup = 0

o= T530kip (1), Fpyp = 250 kip (C)
Frp = BIRKN(T), Fop = BATKN (0,
Fep = 0770kN(T)

Foop = 0210 (C), Fop = 67110 (1)

Fu = - :EIJ\.-J‘-.I'." . 1,

Foo = =2000, Fi = 4001
Al BC O D L e GF dio clementos com Torga
nula.

Fop = QKN (), Fop = SR2EEN(T)

Fe = AN [C), Fjpg = LIGEN [T,

Fre = L EN{T)

Fop = TLIKN(C), fop = A20EN (T,

Fog = hEO KM ()

Fop = 200 kip (C)

Fre = 100 kip (1)

Fow = LIREN (T, Fep = 223EkN(C),

Fep =1

Fep = P{CL Fop= LIZPIT), Fup = 05801
Faw= P(T), Fep = P(C) Fge = LALP(C)
SN NG Doy 0 B, LE e J0 s elementos com
forga nula,

Frop = S625KN (T}, Fry = LO0KN (1)

Fy = 30T kip (C), Fep = 307 kip (T)

Fap = 0167 kip (T), Fyr = 0,167 kip (C)

Fy = 213 kip (C), Fpe = 203 kip(T)

Fap = 30016 (C), Fup = 450 1b (O,

P = 56K 1R ()

Fogq = Fpg = 230kN (C), Fpg = 3E5KN ()
Fre = Foq = 0890 KN (T), &ie = 0616KN(T)
Fpe =0, Fgr =10,

Fre = S00h (T), Fay = 300006 (C),
Fae = 38310 (T), Fup = 33306 (T),
Fag = 66716 (C), Fpp =0,

Fiy

W0 (C), Frp = 3001h(C),
300 Wb {C), Fp = 42410 (T)
Fap = 0, Fye =0, Fyp = 50016({T),

N
=1
-

]

Fag = 300 (), Fye = 99200 (T), Fup =10,
Fap = 3070 (T}, Fpp =0, Fpp = 3010 (C),
Fop = 80010 (), Fop = 30016 (C),

Fop = 4240 (T

Fur = Fap = LMEN(T),
F.H'I‘ = 2-‘* k.:"; |:|:_l:|| ,':’Il'.i = _ll':hl = I‘”l k:’*-' |:I:|.,
Fre: = LEOKN [T) Fyp = LEDKN(T)



662,

fuhd,

.l
067,
6,04,
.70
671

073

074,
075,
ﬁlﬂl

6.7H,
6.7
Kl
“IH:F
nK3.
K5,

N6,

047,

i 1,

n90,
4l

.5,
.5,
645,
6.7,

£ M,
049,

6101,
6,102,
6, 103,

Fae = LISKN (C), Fpp = 416 kN (C),
Fup = 416kN(T)
Fop =0 Fop = 23RN (T],

Fep=340kN (T), fap= Jdo kN [C)
Fur =0, Fep =00 Fpp = BEN(C),

Fup =0, Fgq = 6kN (],

Fap =0, Fyp = 0, Fpp = TkN (U],
Frp=0, Fea=0, Fyp =0

wh o= 2500k, by = 33300, e) P =111k
Fo=0l91b, Fy = B5db

fe = 17710b, Ry = 124 1k

P =400N, v = 240mm

PP=218N, f,=436N,

Ry = 436N, Ko = 131N

A, = 950 kip, H#, = 854 kip,

O, = 203 kip, €, = 920 kip

o= T43 N

Ay= MON, A, = WON, C,= JON, €, = 30N
B, = 1 33kN, fl, = 51 kN,

Ay = O, = S00kN, A, = C, = 667 kN
My = 100KkNm, £, = 800N, ), =0
€, =751h, €, = 100 1h

Ay = 420 kNH, = 420kN, A, = 4I0KN,
dr, = AJ0KN, C, = JA0 KN, €, = 4,00 kN

ro= 100, @ = 144"
¥ o= 043 pds
o 3800, A, = 70010, A, = 158 kip,

£, = 170 kip, £, = 1,70 kip

Ay o= Bl b, A, = Bk, o= 133,

A, = 3330h, €, = 4131b, €, = 53,31k
Fag = YDKN, O, = LITKN, €, = TO1 KN,
(=0, f1, = kN, My = 20 kNem
C,= MAlb, €, = 16,7,

M, =T, f, = 156 1h

Oy o= f3 = Dedb b, € = f3, = 107 b,

fi, = 20T, fi, o= KOG, L, =0,
2,70, A, = 160 b

Fpom A

Ay = 687N, O, = 200N, £, =1

H,o= 0, B, = 429N

o= Minkg, Fyo= 20IEN

M o= 34 b pes

Fr o= dnfr il

Ay = MM, A, = 1,

C,= 0S4 N, O = 0,

=2 mm, o= LN, B =0

F;_..l = LT kXM

CLo= LAVEN, B o= 580N,

O, = 20REN, A, = 235N,

A, = 2ORKN, B, = 295 KN

=942 h

Fro = 231 kip, Fag = 308kip, Fup = 343 kip
W, = DRIZW

[}

i
]

h 115,
. 100,

61067,

o 10%,

i L10.
olll.
6113

114,

115,
6117,

6118,
h.119.
h.121.
h.122,
6123,
6,125,

6,126,

127,

h 124,
LR R

6,13,
{.II-‘J{
6134,

0135
h.137.

ResposTas 321

B, = 9400k, A, = 360k,

Mo = TR0 kip-pds, C, = 800 1h, ', = 250 ]h
Me-= 200k, £, = 331h, B, = 621h,

A, = Milb A, = 121, M,y = 3501 pos
E,=07%kN, £, = L35 EN,

D, =081 N, D, =91 N

i

EW
it = sen ! —)
scn ( il

L75pés = x = 17,4 pds

Fp= 20800, fr=14710h Iy = 25 b

) o= 175 0h, Npo= 3500k

by F =8751h, N = E7510h

a) F = M50h, Ny o= 38k

by F = 1020, My = T725h

M o= 142 (b pos

Fap= 981N, Fp o= 2064 kN, Fop = 163EN,
Fpo= 4OkN

X o= AR pol

Fo= MK e

Tap = 288 kip, Fy = 39 kip

Foa = 129kip, Fyp = 119kip, Fyo= 2.0 kip
Wy = dlb, We = 21k, W, - 5 1k

Pois = 4TUN, B, = 3, = 283N,

B,o= B o= ZHIN, M, = [), = 0

F_-1_.|1' = |50 kN, .'Ifr, = 05 kN m, .H’h 48
£, 0, F, =,

-F,II.I = |..'H-I'.|||l. |r|- i RATL 1]
"'u‘ i Lk, tll - n- -F_||| = |54 hlp.
Cp= =08 Kkip, ©y = L7 kap.

|1Ir_|- == 'I.l-" Li|\'|\h. 211 [IR
Ay = Lad kip, Ay o= 0500 kap

= 10,1

A, = LAIEN, A, = 2MIN,

O, = S, €, = 170 kN

&= 217"

H,o= 0= THIN, A, = MEEN, A 80N
A= HIN, A, = 3TN,

i, = UTAN, I,
ki,

- .

3 :t:-'-l'-'wuir[" comkec )

Fap = 24T kip (T) Fae = Faw

U7 AN

LA Kip ()

Capituly 7

Tl I .
1.5
.M
1.5

T,

.7

V=i, Ny = 120N, M =1, ¥y =1,

My = 2000kMN, My = 1L20KNm

Ny o= 55000, Ay = 2501h, N = Y500

Ny = S00KN, Neo= 40 kN, Ny = JIHEN
My = =150 kip-pés, Np =0, Vo= 201 kip,
My = 377 kipepés, Ay = 0, Vg = LI Eip
Moo= 0 Vo= = L0 kip, Moo= S0 Kip e pls,
My = 0, Vo= =100 kip, My = 48,0 Kip - pés
Mo =0, Vp = <3861, My = —8537 [h-pds,
Mo =0, Vi o= ML, My = —600 0 pés
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T4
T.10.
711
7135

T.14.
T.15.
TIT
T.18.
T.1%
121,

722,

TN
7.25,
T2,

T.17.
729,

T.30.

T3
7.3\

T.M.

T35,

737
T34,

7.4,

T‘dll

742

T4

T.45.

Ny = —-BON, V=0, My = 1.0 kNm

w o= 10 N'm

M = 48 kip-pés, Vo = b kip

Ny =0,V = 800106, My, = 160 kip - pés,

Ne =0, Voo =10, Mg = 800 b+ pés

No = LOZEN, Vi = LOON, My, = 900 N+m

Np = =18LEN, Ve = 800N, M, = 240kN m
M= i, Vo o= D03 1, Moo= 135 kip o pés
N = =46 1h, ¥y = =203 16, My = 260 kip s piés
M= =0 KkN, V- = =RkMN, My = 6kNom

N =0, Vi = 288 kip, My = =115 kip+ pés
|

[

Ne o= 200 KN, Vo = Toa kN, M. =
M= <178 kip s pds

Noo= 0, Vi = 075 kip, My, = 13,5 kip - pés,
Moo= Vyom =0 kip, M 2400 kip - pis
M= 2A0KN, Vo= SON, M, = 13 EkNm

Ve = 249kN, N = 240KN, My = 497 kN+m,
Mo = Iy Wy o= =240 kN, My = 16,5kNm

N = 598 b, Vo= =40 by, My = —d80 1 pés,
Np = ~d0i b, Ve = 707 b, My = —| S0 kipspé
Mo = Bnnlb, Vi = 1501, M, = 1800 Ik pal
Npo= 0, Vo= 0, My o= 900N,

N = Vs ~T00kN, My = = 120kN-m

Vi =1, ll'll,r = BUA M, My =1, L":,. = 44T M,

My = IMN, My =2MN.m

JTENm

a = L

3
N = =800y, V = =1 5my, M = 1,1.’-!'1"-'..
€, = —1500h, €, = 350 1b, €, = 700 Ih

Moy = LADKipepé, M, =
M, = =750 b - péis

C, = =1, O, = =50lh, , = 5001k

Mg, = Vkip=pé, M, = =900 b= pis,

M, = =260 Th- pés

M = =35010b, (Ve = T b, (Vo) = —15010b,
(Ml = —1L20kip-pé, (M:), = =750 |h-pés,
IMe); = 140 kip- pé

—1L.20 Kip - pé,

' 3
Fﬁfﬂl}i’_r.:'_'ﬂ—_ ¥V = ..*-r_-—-Jh X,
ﬂ‘l‘f.l 'ﬂ+|F-'
I:ilra.ﬁr_:_-r.;-_“ +.='_|; ¥ = — " .
+ 56
Fa
M =P - —
it .14;;'

Para @ = x = Spés: Vo= 10, M = [0y — 180K
fara S = x o= Wpes: Vo= 100, M o= 100y — 100

L
Parall = x {?: V=0 M=10

, A 2L ..
Para — = x = 3 ! o= 0= A,

i |

Purs =" cx= LV =0, M =0

. Fd
| oy

T.db.,
?14?+

T.4%,

.50,

?Is Ii
TEM

T.54.
Thﬁl

757,
T.58.

7.50,

3
Para b = .1'{51:1: V=0, M=10

. 16
Pata ymexs T:I m: b= 0 M = S Nem

16

Fara Jmer =H&m: V=0 A =0

"i" = 2 kH'lTl
wo= A Ihpd

Para i) = = 20 pés: Vo= [d90 = SO0} |k,

M= {d00x ~ 25007 e pés,
e 20 pls 2 x o= 3 s
Vol A s TR s
I wi, wl

Farpth = v = <=: ¥ = M o= - 1,

: TE3 § ! %Y
N PR , W
|4IT.I: < xSV om H[H' Hel,
M= LSy - )

Vos 20010 - x),
Segmento ABR:
Parn (0 =y = |2 péa:

Vo= (W75 = 150x) I,

M o= JETSx = 75,007} e s,

Para 12 < x = 14 pis

Vo= {2000 = 1500 b,

M = (<7500 4 2100y — 14700} Ibe pés,
Sepmcnto CT¥

Parall = x = 2 pds; V' = 919 |h,

M = 94y |b-pés

Fara 2 < x = Hpds: Vo= 300 b,

M = {2450 — 3y ] I pids

Vo= T3 - dn), M= %um - 2t - 1Y)

M o= 25100y = S4% — )

Para b= x < 12 V = [;(ﬂ. — 18],
W 3
A o= ﬂ{'-".f,.r — 9y, para L < x = 2/
W W
V= —(3L M = —(27x - 27 - 95t
5 2e), M = T0(270x = 2007 - 91,
para 2L < x = 3f: V' = %{-ﬁh— 1Rx],

M= :L (47hx — 967~ 6017

w = 222 Ibipé
A

]
farall = x = [2pds Vo= {4}-:_:] - :} kip,
Al
rj
M= {J-H.ﬂr = _H'E = FTH} ki s s
1 5
Para 12 < & = Mpés: ¥ = {nhd - r]'} kip,

| ;
M - { TiCaks .;]‘} kip« pis






7.61.

7.62.

7.63.

7.65.

7.78.
7.89,

7.“’.

7.91.
7.9\
794,
795,
797,
7.8,
7.99
7101

7.102,

7108
T.108,

7.107.

7109,
7.110.
7111
7113,
7114,
7115,
717,
7119,

T.121.

7.122.

V= ——(4L - 6Lx — 3%
l’L( L5 = hlx — 3x°).
M= |’1 (AL = 3Lt = ") M = 0094002
aral=x<a V=P M= Px,
Paraa < x < [ V=0, M= Pa,

PnrnL -a<zx L V==pP M=PL~-x)
Vo= 8001h, M = SMxlb+pés, V =0,

M = 4000 b pés, Vo= =800 Ib,

M = (9600 — 800x) Ib-pés

V, = 15kip. ¥, = 0, V, = 800(4 - y) Ib,
M, = 400(4 = ¥)7 Ih-pés, M, = -3 kip-pés,
M, = =1500(4 = y) b+ pés

V, =0, V, = {240 - 4y} Ib,

M, = (20" = 2y + 64,0} b+ pés,

M, = 80O Ib pés, M, =0

w = 2 kip/pé

Fre = 46710, Fyq = 830100, Frpp = 8811h,
[ = 202 pés

Fre = 437106, Fpy = 78210b, Fey = T4T1b,
= 15,7 pés

v = 867 pés, vy = T pés

Xy = 436 pis

P T1400

Pyo= 250kN, Py = 625kN, F, = 125kN
w o= 51,9 Ihipd

Tose = 1AKIp, T = 130kip

yom (38,507« §770)(10° ") m, T = S20KN

yo= 237000,

Y= 3ui3 (75 = 200 PO T = 928Kip
b= T7Mm

Lo 02 pds

h

e 0,141

(T = 273Kp, (T = 299 Kip
Foin ™ 18510, Jo = 50,3 pés
Toan = 170100, £ = 150 pés
Pesototal = 400 kip, 1, =
ho= 6,21 pés, N,, = 30616

Fae ™ 442 kip

2,00 kip

= 238 pés, I = 9375 pés
o = (13601,
Para O = x < 3Im V' = 1L SOKN,

M = 150y KN+ m, paran 3 < v = 6m:

Vo =450kN, M = (270 — 4.50x) KN-m
Ne = 0, Vi = 900 kN,

My = ~625kNm,

Ny = 0, V= 27 5kN,

My = =1845KkNm

T = 76,711

Capitulo 8

8.1

Em ambas os casos, Ny = 16 SkN, Np = 423 kN.

8.2,
8.3.
8.5.
8.6.
8.7
B.Y.

8.10.

8.13.
8.14,
8.15.

8.17.
8.18.
8.19,
8.21.
8.22,
8.2}
825,
8.26.
8.27.
8.29.
B30,
B
B33,
8.,
8,35,
8.37.

8.38.
8.9,
841
8.42,
8.43,
8.45,
8.46,
8.47,
8.50,

8.51,

8.53.
R.54,

R.55.

8.57.
B.58.
8.59,
8.61.
8.62,
8.63.

Resrostas 523

Quandao as rodas em A travam, o carrinho se move.
Quando tanto as rodas em A quanto em B travam,
o carminho nio se move,

Fe=2741b, Npo = 391b

O poste permancceria nessa posigio.

P =151b

=1l

N = 8001b, N = 961 lb

A escada nidio escorregard,

p = (b = p,c)
pra 2

a) Nio. b) Sim

#) Nio, b) Sim

E possivel puxar a carga sem provocar deslizamento
ou clevagiao das rodas,

P =8331b

Po= 1001

m = 549kg

w) W= 38 Ib, by W = 360 1b
Fow2251b, gy = 015

Fo= M410b, g, = LIYS

o = 2,70 pal

0= 167", =426

O carra A ndo se mave,

0= 167 P = 0287W

O deslizamento ocorre em A,

(= 1

u, = 0268

L= 338 pes

I 1000, o = 150 pés

Foo= 36910, A, = d681b, #, = 3.061h,
I, = 228 1h

= 106% x o= LR pés (estirnmento)
0= 8BSV F, = 1A810b, £y = 0890 b
"= 6351b

uo= 0176

1= 4501b, u, = 0,300

P=133b

M = X 6Nm

P« 355N

do=0=1p = Wsenfa + )
= 7N

P = 196N
P = 402N

ili W

’D

O cavalete da serra comega a deshizar.
O cavalete da serra comega a deslizar,

M= T773N'm
I’=315N

P = 239kN
W =666Ib
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R.h5,
E.6h.
R.07.
£.69,
8.7

871,
8.73,
874,
K75,
B.77.
H.78.
BT,
.81,
RH2,
HEL

K45,
H.H6,
H.HT.
K.Y,
K.,
LA
LARR
LA LN
BT
HU8,
R0
R.101,
R.102,
R.103,
K. 105,
H. 1M,
K107,
K104,
K110,
H.111,
B.113.

H.114.

H.11%,
K117,
R.IIK,
K114,
R.I21.
£.122,
H.113
125,
#.126.
g1
§.129,

f=345N

o= Md N

x =329 mm

Fo=a0dlb

"= 553kN

O ealgo & autobloqueante

W= 7 19kN

L, = AT

F=6MIN

M = 5,69 b+ pol

Po= 198 kN

M=020125m

Moo= A3 3 MNom

Fp=Fp=72TN

A, = 326N, B, = C, = 164N

-F.»HI = 1,3 kM :IL -Ir'.lu'l = {18 N H-‘].
Freo= LIDKN (), Fyp = BN (),
Fap = LIDEN{C), Fop= 1L3EEN(T)
ro= 2 walios

Cerea de 2 voltas (0957

W= maiklh, W o= 130 ]h

a) Fo= AN ) P o= 162 kN
o= bmenevoltas, Ny o= 6,74 0b
PR e

Wy = 12,71k

Fo= 137N, £ = WS

M =3 Nm
'R A Y

"= THTIh

fr = H, 28 pis
Moo= S Nm, x
F= 1N

m o= kg

mo= TR kg

M o= 158 1bpés
Foo= 162 kip

M = 36,31 pés
F o= 1071b

M= 438 b pis
M = :IIJ.LI’H

M o= A2 Pult
M=17T0MNm
o= 882 M =058 m
25, F = firlh

2RO mm

=
T o=2800b, N = d4791h, F = 101 Ib
s, = 07
F=189N
F=1380

Po=2001
(rha = 02 pal, (r)y = 0075 pul
P =88 b

£.130.
K133
B34,
K.135.
K137,
H. 138,

K139,

P 245 N

= willh

& o= (LT50m

ap W = 697 kN, b W o= 153 kN

A came nao pode manter a vassoura.
I = 60 |b para duas caixas

B o= B b para trés colxas

M o= 250 kap e pis

Capritiilo @

4.1.

9.2,
!’IL‘!
9.5,

.6
7.

9.4,
.10,

w11,
.13,

W14,

%15,

917,
9,14,

515,
9,21,
.22,

.23,
9,25,
.26,
0,27,
9,249,
B0,
931,

033,

x = 0546 m, €3, = [, £ = TN,
My =385Nm

o= 0, ¥ = |82 pés

X= 1M mm, vo= 10

o= OSSN, £ =0,

b= 05T b, My = 0,308 b o

¥ o= (LK pe

3 3
A= H.l'.u. = FJI
1 3
X -4-f=. y = Ill'h
Sa
i= 5
no4l
Vo

TR

U AMIpes, ¥om M0 pes. Tyo= dRd b,

Too= M4, Ty = 115 kip
o) notol

' -:[rl | .‘:IHL ’ _.'-f|:r| | ”I
now 1 1

o 2ie 4 E;'J' A TR

v Al Y- i
kT ir
m v

L 2|l. ym= Hli

Vo= 2 R0m, o= 6l

v 20 s

[} LIm, v = 0043m, Ny -
A= B EMN, A, = TIHEKN

AT 0 kM,

v L s

X = hdi m

¥y =U045%m

A= LA gl

x = Lal pod

y= 133pul
F=04330
r=y=0,:= ;m

i
T=

i
||
=



.37,
0.38.
9.3,

941,

9.42.

9.43.

.45,
9,46,
.47,
9.4,
950,
951,

u.53.
0.54,
.55,
.57,
u.5K.
054,

ulﬁ‘ L)
.62,

9.63.
905,
9.6,
9.67,
LA
8.7,
8.7
7%
9,74

075,
077,
9.7H,
979,
DKl
.82,
DAY,
.85,
0. R,
.87,
9.89,
9.5,
9.91.
9,93,
9.94.
9.95,

X = 0da
1= 250pds
vo=2h7Tm

B4 R

ST AR SR

.lrl—ﬂ'-‘:-Fil '——a-r
4 "% 15

==X

t4

)

]

¥F=130m, y = 230m

179 mm
0, ¥ = 514 pal
(), ¥ = 583 mm

E
I

MAmm., v = 355 mm

160 pul, ¥ = 706 pés, A, = (),

A, = 149 1h, M, = 502 lh-pés

vo= A9 mm

k=21 m ve= 140 m

= 510 mm
= |54 mm

el Al s Ceml e
i

= 11,9 pol

H 1
FETE (]

- wH N &
ir

yo= 2 pol

yo= 135 mum

4nkpol, ¥ = 100 pol
= 3 pal, ¥ = 200 pol

)
=TT 2mm, ¥ = 3.7 mm
)
]

§om 102 pol
B = 328 mm
o= 128 mm

Y= =L dpol, v o= 171 pal, 2 = 0357 pul

¥ =4 Mpol, o= 20 pal
W 2Rl pés v o= 173pé, Ny = TL b,

L,

2

pé, ¥ o= 251 peis’

Ny o= 86,9 b

X o= 190pds v o= |1
2= (LT pes

&= 20 pis

2= 100 mm

= 1,625 pol

= 54,1 mm

X =822 pol

A= 1A pol
A=33psd, v =
m o= 138 kg,

Vo= 344m’

Vo= 4.25(10°) mm’
R =293kip

Vo= 1 A0( 10 pol?
W= 312107 b
A = 3560107) pés”

9.97.

098,

.94,
9,101,
S.102.
2.103.
9105,
9. 106
0107,
0.109.
u.11m.
2.111.
u.113.
u.114.
9.115.
Y117,
4118,
11
9,121,
.12

%12\
0,125,
120,

%127,
gi I 2“-
9. 130,
131,

91334
1M,

REsrosTAS

W = 84.7 kip

Ouantidade de galdes = 2,75 gal.
V=27Tm' A=188m’

¥ o= 257 pol’

W =377 lb

fr = 106 mim

A= 119010") mm?

f=1A1MN, f# = dm

Fu, = 15TKN, Fg, = 25 kN, o = 421m
o = 2608 m

Fap = 4586 kip

F = 391 kN/m

Fy, = 260kip, Fy = 4875 kip

A, = TSI MN, f, = 22 MN, ff, = B59kN
Fp = 17.2kip, o = 5,22 pés, Fg = IEEkip
Fiy = 400 Kip, § = 800 pés

Fp = 19nlh, Fy = 1251b

F=6781h ¥ =0M8p8 ¥ = 1,50 pd
Fy = 400 kip, ¥ = —6,49 pés

=, Vo= 2A0m, Fy= 42TKN,

fi, =¢, = I2REKN, A, = 171 kN

Fu o= BUYEN, ¥ = <0025 m

A= 125w

¥ o= K15 mm

-
K== |- 3

o= 37 H"

W o {1 pal

o= 1L22pé v 0TTEpE, B o= OTTH pé,
My, = 160 e pés My, = ST The s,
My = A, =0, A, = 0, A, = 206 Il
Fo= JMOkN, ¥ = 200m, v= [33m
Fa= TH2EN, ¥ = 28 m, v = 300m

{.‘.:lpf.'lrhl I

1.1,
12,
1.3,
1S,
16,
7.
10,9,

1010,

.11,
113,
114,
1015,

£o= onmt

I, = RS3mt

dy = 23,8 pisd,

§,o= 107 pet
2

i = | 5"“‘"

f,o= 1,54 pol
2

L= 5"”“

f, = I:;Frfr"

f, = 10,7 pol!

f, = 244 m'

= 0571 pott

!
f, = 1,07 pol*

325
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1017,
10.18.
10149,
10.21.
10,22,
10.23.
10.25.
10,26,
10.27.
129,
10,30,
131,
LMK
10.:4,
1LAS,
1037,
10,38,
1039,
141,
142,
.43,
11145,
1046,
1047,
1049,
10,50,
1.51,
1053,
1054,

10,55,
IL57,

L).58,
1549,

161,

162,

163,
1065,
[1X 7

1La7,
TGS,

10.70.

EsTATICA

L= 0176 m?

= 9105 pal®

L = 30,9 pal

, = 10,7 pol*

I,o= 320m'

/o= 0628 m®

A = 244 pal®

A = 11,1{10%) mm?

f,o= 335010Y pol!

foo= 162 10" mm*

Vo= 200 pol, T, = 64,0 pol!

to= A pal, foo= 136 pol!

£po= A0S 00" mim®

fpo= 121 10F) pol®, £, = 3648 palt
foo= 959010 mm*

¥o= 80T mm, f = 676010 mm?
&= olhmm, Foo= 412000 mm?
o 0080w, fo= 0281077 m?
¥o= 22 5mm, o= WA0100) mm?
Foo= 122010 mm®

F,o= 648 pal

W= 2pal, £oo= 128 pal
b= 1, = 503 pol!

!

LR Ry Ry
I

1
= ”ar'h sen’ i

o= A3 0mm, o= 36710 nuw!
doo= 302010 mm?
vom 9L Tmm, o= 26010%) mm®
foo= b, Tpo= LBl = ab + o)
L, =10
fop = 1L0ONT |11||"
1 T ¥
fyy ™ Ihrr-":'
£y = A8 pol?
£y = 2,00 pol?
‘III - _3.' IlFJ;!!
Iy
Fl
i
b = 260
ath?
; Bl e
AW -“:" - I_:I

o, = 0511 m*

Iy = :hﬂqrwn 2il

fop = —28.1010") mm?

£, = 36,0 pol?

Ly = i!“E!]'_lﬁlI:-I.'n.'m:n.'n;l'.l' + 3c)

12

1.7 L
140,73,
10.74.
1. 75,
10,77,
140,78,
10,749,

181,
10.82,
1LR3,
10.85.
1K6.
HLET.
1n89,

[TR(N

TIR1]
1.},

1154,
10,95,

10,97,
138,

Ti,94,

1101,
10,102,
HEIN:,
10,105,
Ok Uk,
11107,
Lih, D,
L a0,
il
[N EN
L1114,
10115,
1117,

HLT1H.
1119,

1,121,

10,122,

i, = 9840 10" mm?
= 0,74 pol*
fo= 1350100 nam’
£, = L4105 mmt, 1, = 56,5107} mm*
f, = 1575 pal', I, = 2575 pal*
o= =135 S = 250 pol’, § = 204 palt
£, = 347(10°) pol®, £, = 347010°) pal®,
b = 205{107) pol?
foie = 61 palt, 1, = 533 pal
foge = 4920 10"y mm?, £, = LIS07) pa?
Poie = LTH(I0Y polt, £ = 435 pal®
Foge = 280 pol®, { = 204 pol®
Foe = 84,1 pal', 7, = 5,33 pal
Fowe = A2 mm®, 1 = L36[10%) mm?
P = 174107 pol?, £, = 435 pol!
I

| = F]
, 3.””
f, = mit’
2
i = imr’
k= 377 mm
2 5
! jlfrlll‘
2 e
! F weh’
"o, o, 5
f,= R
¥ n[" E )

do= 225 slug - s’
bom L83 kg em'
Fo = 118 slug - pis?
fo = 293 slug  pés’
P oo 207 slug = pes’
fo= MIkpom'
fy= 158 '\|ug"p{‘f1
fo= 325 107" kg om?
foo= 72005 107" kg-m?
o= 2 mm, £y = 0230 ke m®
£, = 0 0EE
£, = 0,187
o= 2w
Py = S09010") mm®, £, = 5,09{ 0% mn®,
L, =0
= 2,13 pést
f, = OAlpe!
L] L]
Wi =g =t

Fop = DIBTS mt



Capiluto 1

11.1.
11.2
1.3,
11.5
114,

11.%.

11.5.
1110,
1.1

113

1114,
1L.15.
1117,
11.18.
1L1v.
11.21.
11.22.

11,23,

I IIHI
11,26,

Fue = 132100
=08 = 731"
F=235N

ko= 105 kMNim
Fro= 512N

= 139" & =%

=0, 0= dng
M o= 520 1b-pt

]

M= ?wig ]

o= 166" 0 = A5H7
# =155, ¢ = K3.4°

F =461 kN

ko= 108 [hipd
Fo= 2 cong
M=42588m

Fo= 250 |h

g = e |{ u.)'.
-T2

o= 100 kg

[nstabilidode em x = 0
Estabiliddade cm x = 0,067 m

[02cosd + V0o’ @+ 6] sen @

] I-IT-

11.2%
1130

1L.31.
1L.3%
1134,
11.37.

11.3%.

11,
1141,
1142,

1143,
11.46,

11.47.
11,43,

1150,
1L51.

Instabilidade em @ = 346°,

Estahilidade em & = 1457

{0, 0, estabilidade

W=, = cns"{

10

KL

)

REesrostas

527

o equilibrio indilerente ocorre quando W = 2k L

k= 281 Ihpeé

i o= 232%, instdvel
K= 100 1h/'pé
=10

aw
# = sen I(K :] o= )"
i

mo=51kp
o = BT mm
b= 2r

if = I;:

= 5210h

o o= 378° instavel

Tostabsilicdind e o 6 = 907,
Estabilidadde cm 0 = 947°

o= B, 8= 30
Instivel em & = Uiy,
Estivel em o = MI°



