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Far ihe materal '-E:;. = E"' ‘I.Tl.zg::g:‘ = Sﬂﬂﬂﬂli Pa.
) Vor member AB RS = -'?'- ﬁﬂ *3“"'"
- F+5u\1 Faa =, \_l r N A i - - ﬁ
o« ELIEe Léé‘mL 188w
= 13,497 xio™? m 12,07 iy =l
(L) For mambes AC ES = E:_. = Eé: = %

* - FEYFe | (2320 gk

&, T oo W (D-
Lo ot gl o™ m

= AR BI O M

M. L1 n, =l
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[ PROULEM I .43 143 The rwo weoden membens shusen, which dwpproit a2 200k load, a.I:E_lmlIEd by [ '
B phowund splzs fally alozd om ek irfaces m comtact The nhimale sheanae tresa 0 ) :
the glue is % X bPA anc he clrararoe Delwezn Lie owinoers s Booin, Lelencug e

oLy 1% wm faceor of safecy, koowing chat he langth of eech splics e & - 200 ncn

SOLUTTGN

Theve e Y4 Slpl-.w-a‘i't P TN 3.'&&“.. Cach
'3‘?‘": evee. must Tresmsent 10 M oF sheae

Hoad.

- okt N

|- Langth o sphice 1= 20 ¢ ¢ where Jr Jengthfalie aund o=

= cledrance . f=Ad{L-e) 2 2{0200-0.0087 = 0.096 m.
|— Area of ﬂﬁu A b = foedsioadey = LS xpgt m® i
- - Lo 1
VMim-te Jood Po = DA (2.8w0)0s52x07 )5 32.285650* N|
i 37, 25% */0*
] Fagtor « FS =2 2 = 3.238 -
| F sof +']' 5' P fox o _
— I I
I
L43 The 1o woocdn members shawn, which Support a 20-X0 logd, &6 joined by
- PRIINLEM [.44 plywsnl sl Gy plosd to the sorfyes 0 comact The ubimaze sleasing sicess m .
- Lha gloeig 25 Mdia aoie Loe cegatarce bslwesn the memibers = & nun. '
= gL {50 T |44 Froz the jume ol Spading sl Prob L da. delsrmine Se reguared letg £ ool esch
3 algu ¥ Sqckor of saterr of 15 E5 70 be achievec,

Tl
o

jt

s

SOLUTION

]

There zex 4 sepavale areas of gdue. Fach
ﬁht aree musd Fransmd |0 kM oF shear

[ §| e Pasd. '
‘ P = lowis' N
! Required vltimate Fond Bz (FeMPY = (2.5ox* ) = 35’ W }
B Reaquired ftnﬁH: P ooF e:.,c.l-'quﬂ a4 a, ;
. — Pu - EEHM! - =3
- oz ToA = T dw - Faw  (2.340%y6.028) %1 l

Lorth of splies  L=2d+e = @UWodazaic™ )+ 0.008
= IR it ZIG taw R

=]

. 1
R
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FREIBLEN 1.45

45 Tree & - in odiwmeger sesd Tolls wic 1o B sed 5 0Hach <ae steel plate shovn

t2 2 wooden beam, Knowing that the ppte wall sappees o 2d-kog Taad and thae the
vt sheardig scosas Jor Lhe soeed Lssd 5 52 ki deleriemss s facioc of 082ty Eor -his

design.
E[I'I..IJ'I'II.':I'N.

For guch bolt ﬁ_:%&l: ﬁ'—(;r%j" S WTITE

By o= AT, - (OAHBNSI s PR.AT leps

Per bott P = 2z § Kips

re = L. 232

- 2T

—

PROBLEM : .46

1.4 Thaee el balts are 1o ke axed e adtecl dic sieel plals shovant oo s wiaocdes bieadn,
Enowing thot %1 plase sl suppart a 24-kip load, thar cee ultirsste sheadng screas fac
Llve sceet used ip 57 ksi, knd 17at a2 Baor of safely o 357 18 desnod, dotciodae U
requited dearmeber o 17 baits,

SOLL TION
Foer gaczh bodt P = .%'J’- = 8 Wips
Requiredt P, =(ESIP = (2.37)8) > 26.9¢ kips

-Tu - EL A A - %—- - '_'E;i.?i - ﬂn:__‘—.laqﬁ _'“'l.
K

A=Fave d= 4 ,1};5,@._‘.;‘.31'5)

- G,a]ig i, wnil
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P el ] et = 4 e e ————— g I eeems e e am s amam e o,

P47 & |t B s supgqeneed g3 shovwn 2y & sceel dic whichhea beco nserbed oo shor
wogllen memher hangalg Fam 148 Soilig The ultimace aeramaek of the wenad pod i
A0 WP e tensine 2o ¥ 5 BT o sheas, w202 e siviase au egh of the sl zelis 239
WPa in shear.  Bangwinge tkar e diaoncer of ibe pio i3 & = i mmoand thac 1hg
mammtnde ofthe load 14 P - 20 kM, devesiniie a] ch facior of safeay for the pin, [h)
1he resuined vithuss off & amd & [Fohe Bxtor of safety fat ihe wooden menber ig o Te the
anme n3 thag fqiand i puet o s the peo

PRORLEM |47

SUHLUTEN Y
B r 20 kKN = 26¥ic° N . P
o Pt AsFat e (oot s 20106 m
Dooble shagr v % Ty = ;,_1—:&*
B, = 2AT = (Aerigxis® )ise %0t
= 0,280 M

_ Pe | a0EBMxiet
8. = FL“ A0t T 3.02 -

(6} Tensiom in wood  F, = 606.319 wi6® ¥ for same F.5,

=~ TR
2 S S

3
bz o + NPL,;* - 0.4 * 0313440 = 4] wjot m
Ara

0,040 ) GO ¥ D*)

wWhere B WO wk T DO

Shear in wood L, = €0.2/% /1’ N for same ES.

Doskle shear; gach arew & A= wWC
Y. = P =
4o 24 T

- ....j‘”_— - JELM—-—‘-‘H — Iljﬂ'i.s. .ﬂ-fﬂ-a m
CF W T (IA0.0¥6X TS wiot)

c o= {a6.5 mm -l
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A ————— e = = B e . - T ———— =

40 mm

ae

Based on double zhear in +he wood

Poz 247, = 2wel, = (RYo.cioH s 6s8 Y 7.5x108)
= 23,0400 N
Use smaflest F, = 33.0x 0 N

Abbovichis T if;;‘* = i%j—;:”'ff - 1o gixot N

147 Alogad i cuppored as shuwn by u steel pir whic bas Deen maerted iz short I
Meddden memzer haoe, uy Jiom zhe silirg The ue slasngl o isF rhe o] el iy :
2 0 e leson 20 7 F Mo shear, wwhi'z me o Lirale gr;gnﬁrh e sl -5 150
bAL in shear.

1.#8 Farthe supponl ot Prob, LA7, knonving tee b= 30 mme, ¢ = %% mo ard of = 13
i, defersnime the allowstile lopd B 30w uveradl Sioor of safeny of 3.7 ix desired.

SOLUTION
Bosed on devblt shens = pin
-PL} 2:&'1‘1, = 4 § I:.'-II?_'L
E(){0.02)(150%10") = 33 93 »10*

LY

En..saﬁf A 'Jl‘ﬁnsriﬂn in wood
P.r A8, = wib-4)&,

= {o.090 Xo. 040 - 0.012 ) (60 x 108 )
= G712 Aa¥N

0.8 kN o
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FROBLEM 1.4% 147 1o the stucture ahown, on B mme diaoeslo pit is ued at A, ond 12 mm-
diarmeter pirg are uged 1 B and I Konewwing tliat e ukiriace shearng erms=is 100
P32 il comrestivne 4 dned Lhat e Jleimoee nonmal soessis 230 3P0 ioeach cFthe bae
link joining & and L), detemiurs che allewanle loml Fif an el f@cs of sfisy of
Ty e 1.0 is devired
|-|.—E|]'|] mm——— 100 rum—HlE-Imm SOLUTION
== = . _r .
e T [T " States © Use ABC oz Fese badj.-.
o _:r; =¥ n
L 5 c
&
A G
E
A — [
— 3 a0 e 018 -
s T | A Yo
. : Fa Fas
RN T 2 mun : Ao
- i—- Z2My = 0,20 F."U'-mp=ﬂ
L[ il B
- 12 =m | |- F= qu_ Fa
Frank ey Sich: iew
TMu=0 0OIoFg-03iF=3S
[a
Based on double shear jw pin A T [T Fac

A=3d - T(c.oozm) = 50.2L A0 m'

F, = f’?‘;, [ﬂIInnn;ti‘}Eﬁﬁ.Eéivfﬂ_::’ = .85t #a? N

5 =) 1
= 2 - a2 M

Hozed aw davkle sheaw v Fh—.s ﬁ:‘ B oaud D
p=Ld*= Rloaa) = N30 wpo” & m®

R = 434 o BXiaex0)(3162170) + 75400° 0

Pz il R v 297 w0® N

Hosged on tnmprESEi{Ih 1 Kaks BD e
Fov one £k A= fo.0ze} o 008) = leoxle =

Fo, = 2G.A _ (232 wjo* )ige ) - 27 wio® W
80 T T .

P = qhbo = MHotxo*N
Allpoable walue oF T is swaltect 2 P 372 "!ﬂaN
372 kM =
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FROBLEM 1510 1.49 In the stnatyrs sheon, an &= mme glioreser pin s oasel gt A, gmd F- mm
dinmeter pins ere nsed or & nnd L) Kowewic 1o ek ali meate shearicy sireea ic 1400
BT, a1 Al eormesmicons grel fhal the nHimare isrmal siressis 250 %Pqin each of e oo
links joivirg &7 ond L2 detenmive che olkzvakle loed Bt ne overnls Bptor of satcty of
3.0 13 degired
L&D Tzan aliermmtivs dadpn B e sowswoe al Poclo 1a®, w gin of 198-cme=lizinewar
i Lrn e used 214, Aasuining thal all ihen spacilicaiors remn urelanger dee mioe

Tep dew the allewanble kgl B iF on overnll taiter of satehe of 5.0 s Cesitec.
= mm =]« lENImm -1|2|:|'|
mm H I
= .1.f = ~,. By GLLTION
1Ll = )
%_.I: l'; o t Shebies T Dte ABC oz Prae hﬁ-nl}l.
ﬁ-.
[y
f—% £ Cr.an D18 .L
l l? | P
0 mm B mm I_;, F'Il:
"II'I'I'I'I'I
b 2 Mg = o ofe Fy-0JBF 2o
£ mm - . "F-"' L] Jla? F‘
Brmt Vi e et

My 0 Ol Rp-03%3FxO

- i
Based on double shear in pin A - P T: Fas
p=Bad7 = Floois) = TREE G w"

v o= 220A (2] 190 20" Y FELEE vjo R £.23@ vt N
A = .0

PR = 8820 H

Gased on dovhle sheaw iu ping od B awd D

B Fdt = Floony o 1180 wpin® & omt
- AmA Yoo w0t JE e )

= TE5GwioT M

e - F:s- - 2o
B o= ‘ﬁ' Fge = 3.97 wio¥ B

Based =on Compression v Aaks BD
For one fink A= {0.020)0.008) = 166/ m"

-
F,o = st;A _ tz“at;a: it LGOI ) L me 2 wip®

P = @R Motao* N
Alowatle value of T iz amadbest = = 3.‘*7 'FFID!'H

297 W ~al
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TROBLFM 1.5] 121 Eart af e sect:Irds AR 3l OO0 35 connectal o wippost and te ember BOE
B L - e e ] inz Areing it single shear Knorwing Lo dus climne shewing
stress iy 24 ke for the sleal csed inthe pirs g4f Ut U wbmgts nogmal siicas ik 50 ky

Zor the seecel csed in the links, detemuics o albossnle gl Fif an svecal fwrar of
uufety 0f 3.3 38 doaived. (Hete thas o links o nut cemfyresd arouad the pic ke 3

My
SOLTm F{n»
o

Doe "EI'CE a5 'Fﬂﬂ' hﬂﬁ.l?‘ G
0}

IME=5
S8f,-2VF o L_E e R _J

F‘ - % Fer Fhﬂ-
ZMe=6  EFg =~ 2P =z 0o B o= ¥R
ErH-‘n -'?'m'il::‘: I’muﬁ '“f. e Affs a.lr'u:d T v, o Iﬁin r;h"n'n.mz'ﬂ'u ; hi*ﬂc.-zJ

be.m-a o Fhs Same matirind, "I'L.i:\f widd have the sowe wlbmate Joadd,
Bated on an in Xinade Shear

Az Ed s E(E)° = 0019635 n®

Fo= Tuh 7 (2070, 19605) = 47124 feps

Based sn toesion in .-ljfhf-!"
A= (b-d}t = {1-F¥NF) = 0.125 "

B SuA = {Goifoaes) = 2.5 Kips
Witimate foad For Sink is smallet: T, = K7IRY b
Albowahle foad For Binke F;Eﬂa-qﬁé«?fi_—,-_- 14726 Wips
Bilowobde buesd For shructure T = ,-§F' T QLF5RT Hips
F o=~ S8q Ja -
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FROHILEM 1.53 151 Cach isf <he steel lmbs AR and 170095 eoarecled 12 a soppirt ad 1o rernber S05
By ; -2a.- dimnerer sl pins octity, in gl senr Knowiou that the alticants shesrimg
lin . aregs 1 20 ke Busdhie s e i bis |:-:||:-: uied 1 s @l el slecs in B0 kal

J._ | .'!._;, T Fior the sl sk S0 e B, cle e—iese e allosslsle Bocl Poisae owerall Fuostw ol
- safiedy of 7 1 is desined, Dot tigl che haks 2 znal veintion ced areacd e pln Jioles,
- | 57F An ?||rt"|'|i1||'|-'|!"l:|t'!ﬂE1I i% et - wcrd:le ol e meealae 9605 al'Brode. 251

lll\ = W 1 jewiaiehJiek CDwdl ke repleaed Ty dwe Tinks, each of 4 1<in praws section, ¢ ausieg,
& £ the pins s ¢ amd £2 1 be i double sheas ssaarinztlas all oiber epeciGrarions remaie
A imehamged, slademrine Mg g aaseabile et 1200 oo gemall Fewy of HE‘:‘[}.‘ ci12 s
danir=d
I-—-Q i 13 in. anT:T“:I'H

| |:.' Use member BEE az Free Lml};

. 2 ZWewekonkbsife P = PR R
Fﬂ EH:,:E' EF’.E-|2PH‘|:|' 1: %

=
Bared i pra A i =|'nj-uii shea

A= Ed4 B ooiteasi’

Fo o= Toh = (avif{oomessy = 4. 7129 kep
Eracad om Tonsion im Fink AR

Boz(e-dlt =0 -2)EY Q28 ”

o= GuA = BOWe as) = RS0 kps
Ultimade Soad For Jink A%uis swallest e IR, 'u‘wmu ips
tﬂf‘""—SPﬂﬂﬁ""*} olmate Joad For shrochures T= = 3.0%1e Kips
EMIJ on ping at Cand T in dad]:fﬂ shear

EJ‘ s T = 0.19638 in*

Fu= LA = A awi(o.19685) = T.42498 Mrps
Bosed on farnsion in Finks BE

A= b-d1E = U-+)3) = c.0etF i (one dink)

Fox 2604 = (Des)(o,0628) = RS0 Wips {ishsd, both Inlkts )
UMinate Pood For fiaks BT s smaflest) e Fy 7 7.50 jops
CQFH-LEPMJ;HE sMtivate fosd fr E‘!‘MJ*‘UI"E. ITE :% F.= 3.80 'H_u'ln.s.
Ackiad uhimete Joad is smadfest ie P, = 200 Kips
hffﬂenl:}e. Jooot for strocture P "1‘_-?;_': %‘f = 0.%3% K

P = 938 M. -
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bS53 Each of the o worsenl links £ conmesting 1l e berizonlal oernbera A0
acud B nae s 10 ¢+ $C- gam vmiform reecamgpalar eneaa acecion and ie meade aFn acecl wich
ary ulinat: seength n teneion of 400 MPa, whils sack afcle pina o ' and 47 bagan 20
ot dismeter and e made of 2 gtec] with nm wltimece aceenggil in gacar of L350 MEPa
Dicreies: the cwernll factar of socecbr dor il links CF 200 the: ping conocerieg il w Lo
rba harizonral mepbers,

-

FROBLEM 1,53

SGLLTION
Use mamber EFG ap frge Eﬁ-ﬁ‘.

£ F
DT

e 6.4 —>|-e~r:r.15'———?

Atk

Znl

~5H 9 THM 30
040 Ry - {065)advin} ¢ ©
2. kN F:F - 3,:'. ¥ ]ﬂl N

Bosed o rensisn i Pioks OF
po= lb-d}t = {0.040 - 0,02){0.0r0h = 200 1j67° wm* (gae Fink )

F, =28, A=t2fapovio)fzeavio™) - 1o, 06 N
Based on dovisle sheaw v pine

PP %{Q,ﬂiﬂ]i = M 2 jO 5

Foo= 2T0A s @WisoxiotYsrt e w10 ) = 4. 298 wic® N
Artoad Fu v swables vabee, i@ F, = 9248 wio® N

Fu_ . J9.298 »/o’

For 29 «{0°

F4, =
Fer

Z.82 =l

Facter of sacrﬂ*r
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mrem

1.8} Exchocl e [wo woadical links T Savnecting e o borizsmal memsoers 40
and B3 haza 10~ o amunformy remaralan 2oy acebiae and gmede oy s wal
an Clticiate st i ensioe oF 470 %P, while saen of the os 2L and & has a 20
A daaibieber s Jx nzade ucta s anth an visumace srengdh i shear of 13k WPy,

J‘*-H [etermioe the everall facdor af afidy B 1he limks Ul anrk the pans connecling them to
I N Lhe honzyitul muinhars,
5 \-"\-\_k L5 Solve Prob | §3, sasamdng that the siim ar € and 7 hew: beon seplaced by ping
-:a._.-b A0 mm with a X0- tam diameizr.
Fl -

SOLTTION
Use memher EFG 25 free h.::d-f_

: ___::“'"qr'i** éF'“’ I F—#
By = — ....ﬂ.l,
kb ao — deoas “"lf

040 Fr ~ (085 29uig ] = &
Fee = B9 wio® M

_
0 mm

kN

Baged on tension in Jiaks CF

A= (h-41t = {o.0d0- O eplfo.oe)= OO h’k}-niﬂ‘ (one .F.'«k}:
e 2B, A & @Y4oowiot oo™t ) = BoO ot N

Bazed ow deuble sheav in Fins

A=Tfat= L(c.02e) ¢ 7068650 wm"

Fo= 20 A = uson0t W T06.86-10" ) = 214,06 107 N
Actoad F'-u s Smalfer u.u.,.j’..ll_, . F:. = Fo.& H'J'ﬂ's N

Facter of i-ﬂ.-‘PE—+T FS = EF = ig?:éﬂl_ = 0F ~

— . .
I_UIUIII.kU| |kU| T
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1A A st plare .- M. thick is embedded in a e eental conerere shah and is weed
Sediaese e hole  che plae

PROUOBLER] 155
e et & Frahessnc gt venn cal cahle as sbowen
iz - in.. the whirns mamE T of 1 el gsed L Bh ki anc fhe cltimaly bondinge
wress betwesm) plaze and condrers 5 300 psi. Ko il a Bscroe of zafety of 3.60
is desred whan 7= 2 5 kipa, decermine (e 1he respairerd wadih 2ol cha plate, (00 the
mimaman lemth & Lo wbicls 2 place of Qi width sboold e eqdedded . e Souscrets
ah (MR l:;r'_l'.c: il Frestes b vk -Faccriaele o e ke e o B plae )

STHLUTION

9.5 k"lps Hauseol on Fewiron |n P.F"n..‘}‘t

E 3 Ara 4) 1

He - &

U -=ﬂ . Bla-dt
F P

5_, Enjuu'nﬂ L b
(ES)P
Gul

7
7

[ =
5
e

"I-*.l
£ ¢

ia' 02,8 )
" e %)

a= d +

L= L5580 in -
Based on shear betwean plate and conceele shab
A= pereoter v death = 20n48)b o= G.l00 s
B = TuA =2n{aréde F,5==%
Selving for b b -%‘Jﬁﬁ E{iﬁ;.is’}a{féiié.ﬂaa}
b = 2.08 w !
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FHRIMILEM |56

[

55 A atesl alate ;.;;- i -lick ie embeddes in & herzontal sorczsbe shiboandd i pgel

<0 nnehar 8 high-arera bevemica? colse anslvnen Thesdinneses s Cibe bole ke gace

g themllinmae steenglh ol e sl ured is 56 kai | and L witinobs hading

stresy hievwioen plats aed zoneccic ia 3340 pa.
T.f6  Dherermiea e Beetoc of esfode Sor the eabdz anelox 2 Trok 155 wien #= 1
kipk, hrsieeizie Lhal & — S o ond 3= 7.5

SCHLLTIOM
2 |.-L.'T:.s Bosed om TEMAMou P-Fe:l+=
Azio-dlt

= {2-4%EYr £.3908 w",

i Pu = 'E:;,A

(26 ) O.3906 ) = 14,06 kips

1

: ::f F.5.» %‘-: J-:tg—?j'- = % E§
Eased on shear betwesan Fvﬂ:r!rz and concrete Sbab
A = perimeter v depth - = 2la+tlb = £(ﬂ+?§'}{zs‘:~
A 39.69 in T, = 0.300 ki
Fo= ToA = (0.20)(24.67) = 0.4 kips
Feo= B - 18 . 37

Ackoal FTactur oF e.a,h.{-? is the smallfer vikue

5.5 3.H7 =t
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FROBLEN 1.57

PEM, =0
For oecd ﬁunl‘“ﬂ%

z (Fo)8)])*
T * (EX392,4} #(f Nur0.8) =

For Five Jond fnj

P
A, \KIE‘
_— T b |

(7.4}3F -

ALST A dOekur oz fnen s ascled v Lhe cod O af o 249-kog wonden Term AL which
iz supported as showm bne g pott ar 4 and by 2 elendec ateal rod S withn 12-kN oltimere
lord. {0 Usime che: Dalan:l Besisie s Facww Doeggn incthod with 8 reigtanes fuetar
¢ — 2050 mod boad focrors a=1 25 and 3, = 1.6, dess-nims she Jarpest load wkizh can
be safely pleced onthe patform (9 Wlat s e corepeading soneeicanl faclor of
safedy bod vad BT

SOLUTION

TA; lw_a lﬂﬂl‘
2.4 W, - L3R P-gwW, +3%,
W= (ko 81) = 292.4 N

AL LI
I_063% = |o* N
W e mg W< o0

P:._ = ‘-35 g Frow  which m = % %"
Pesign o tEe on
_Tﬁnpn + VLR = § (=N
R = 2R-KR . beo)iawit)- (.25 ) 0czBric™ )
T Lk
= S.90mi6t N
Alownkle Bond — m= § ERXCS o 3 g -

Con vt ou a.J $ﬁr.-+m* Iﬂ'FIr'J'";I'
F v Fh* 'Pq_ "

F5 =

L0628 wie? + S.ga00 o> =

B et
P & 928103

6,983 2j0° N
1718 -
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FIRIFE1EM, 1,38

«LE8 The Lead aod Pevistance Frotor Mesigh awcched o to b el o sedact the ran
catles wiich will raiee nnd Wower 4 platiine gapporting twn window wadiei. Tie
platfaren weighs 164 b and eavs of the winlie wdsara is dsguoted b weigh 3¥3
with ki equipment, Sisice theas wookera ans fiue Lo Ayxve on the: plawlorm, 7%l then
bl waight Brd o1 e weight of thefr equipenent vl le used as the design e el of
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PROULEM 12 CONTINLED PROGRAM UL TPLTS

IMFUT DATA FOR PARLS (ah (b}, (o P=20 kM, AR = 2.25 m, BC = 2,40 m,
MG =005 np, TL—= % ymn, WL = 36 mm, TAC — 40 mam, WAC — 50 mm

F| Sigma GD Jigma 2 T B Taa © ZuyBear B SidSear O
SR s TS5 13 -21.714 LY L=E_0%2
11. 00 A1.%0 =21.70 ah, "7 L_Z2_ 64
15.700 14 . k3 -2l .7n 55 .28 10417
11,70 L 21.71 17 .0% HE .1 A
14.00 BE, A4 £L.70 10 6% BU 4%
] BE.TE 1.7n0 ARLAT BA.44 /
] 101 .5k =41, oL e 0.0 ?E_lj-ﬂ,’—.-‘\b‘j
e v o B 1Y 1] N e G o I TR T YIT3X
-5 00 11.2.0A% -1 %31.BE 24 .,5¢% BY.4d
- I M B -z_ .70 57,30 22 0L R, F Y
ALk AR V4R =22, R__.73 lix Kb =R
21.C2 _35.42 “Zua." 35.a82 13,404 = I
g v - S ai_h TH.a4 LCE T 8]
23,030 pH A L I 13,03 EL .5
24 .0k N I 4 30,52 |12 _RA Cx_NA
o5 .CD 21.749 33,140 1z.73 Looon
a6 ¢ =21.72 30 .61 L.+ =4 ud
2720 C-dl g8 .34 L, u3 L& U
L -d41.'wn 26 .03% Lo,y b S Bd
P =21.70 24 G0 940 11l=z.a7 aqr__C
EIR i a1.7n0 Ad.tnh B.Rd s, 5 a1 k"7

Y ANSWER: lomm < & = 22 a0 f_([‘-:]

EJ:I:'IZ:F{ Tour d=22

i, Uy AC =63 MTa <90 3Py DK

INEUT DALA FOR PART (d) P — 20 kN, AR = 0,75 m, BC ~ 040 0,
A= 0 8%, TL = E miny, WL =34 m, TAC = 8 gun, WAL = 50 mm

—

b Eigma BD Zigra 7R Taw 8 Tau 1T Zig3zar B RigHear C
1:.00 vE,.11 0 -21.7n Lang BT 4.4y 156.25
11. 50 Al.:3  -21,79 - 5L .77 143 .0F
12,5 5L.54 -R1,7 ' a5 ze 137,30
T4, 88.32 -1, 47 .03 170,44
14 .00 22,33 -2 EF 111.¢;
1500 DE.T3 0 -20.74 ) 3= a7 hd 17
16,43 0l.%% - z2.74 B0 a4 11.00 S L
E7.03% L0691 -i1_70 F1. 54 27,52 nx.5)
1G.0d 12,8y  -21.70 83, ag 24 .54 Bo._@1
1900 11943 -%1, 40 7.3 320G B2.24
D, U0 138, 9K 1,70 NIy 19._83 JB.13
w1, a0 ¥1,70 46, 9z LG4 i, 40
EE .00 1.7 ad, T LS. da T, 0
Z3.00 -Z1.7 W4, 11 5.ona £7,03
24.00 -71.74 kT 13. B2 RE.LD
€00 -21.70 3% 10G Li. 4 £¥, 50
“é .ol -71. T 50 .81 IR 4,10
27,90 -21.7¢ 28 .30 I =7 .E7
a3 .00 -21.7¢ 3639 15,15 LE L&D
2%, 94 -2 %0 24 .G 2, 45 £3, 50
AL, - 27.494 4,64 LY, 06
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FROBLEM 1.C3 CONTINUED PROGRAN OITTPOTS

INPUT DA A FOR PARTS 8, (b, 4cf: P = 5 kips, w=181n. 1= 0.5 1.

1= sifRE SI0EC TRLR TAOT :
in. ke kgl kai ki wai ks
550 - .22 -9 .952 29 . 2R 35,063
g.ﬂ;a 11,717 -9.852 |2t qsi J5.€20  FZ .60
Gocooo 1z.o2us - PEE LB g ,d0z  4d.8EE
M.sSg l2.7%3%7  -2.962 °L1.D3D0 Z3.nA5 &7, LE7
n.7cg 1%-31% -0_96Y I e A 2U.91¢ 25.5'Q
0LTE0 LU .FaA - L.9ED B,235 1a,5%1  Z3_HEN
5 0 15.8d41 -5, 362 LY 14,300 22.413
HL0 15 . 4-9  -%,962 &, &5 I7. 22 T
O.gug  l=.268 -9.9682 5 tad 'R.ZEH  19.924
0.9 17.23% -9.983 folG 1E.4127 1E_.E7E
1,500 -HA.AE1 -9.9i3 3 _Be&C 14,541 -—7.332
1,20 15.%EL 1.4%52 4,227 13,534 17,308
- LOC Uf.9LE =% 902 4, RR2 13,010 18,40
T s L_ag7 .52 12,751 13,5494
1.2%5 0,9e3 L. Z3AG “2.801 Ld.943%
1.%E0 - 3,965 3,383 11.714 L4 _E45
1,300 -, BRR 2. TEA 11.22: .3.7%1
1, 5490 -3, BRa . 557 17.m45 19,762
LA -0._952 Z.378 1U.35a 1i,E0A
1.430 n.953 2417 ro.osT L2.367
1.%a0 q. B3 | g FELl  3n.9:54

GlpnA0L SLERRIC 3IORROR

kri

U.92%
16,3M
14,233
13.79%
13,208
L .954
Wi.2a7
L. o
L.9R2
W.od3n
H,H&5
a,339
2. 152
T |
7.4
7172
g .BET
G,
£.40L
E.183
5.%77

a—(b)

(c5 AMSYWFR: 0 70in £ 4% 110in  —slf ()

INFUT DATA FOR PART {dp: B =S kips, w =24 in, =01

n vouny 3T0EC 0 TAUA TRUC SISLMDA SlGHES] STORRDR
in. Led Itai ki kel kel kayi kai

0,500 LA.E43 -13,35Z 43, BBR
TESD 13,130 -2 .A8E 27.154
foEnd 13,50 -2 453 24005
a.650 13,444 AL LED 3 : 2F.9A9
“n.TRD 14,453 LE, &32 F T %1 _ad?
A.950 0 14,7849 -18,4 04 ALUARE IZ. 538 19,324
2. END 2,350 -1F,&u% GLERE B.%13 20,502 18, Bs
2,650 15,713 -1F.45d = ,4L0 T.Sen 2E_70@ TIE LU 1Y_oLdl
.60 1k.%hA - LE.ASZ 5,754 T, 0e7 27.113 33.200 lG.GC3
D.95C 1R, ka9 =-12.452 5.164 §.37& 29_pde Y1 .449% “hoTES
1,006 17 2349 12.4R83 4.650 E.7LE 24 .43%F  EZW,HHE L, a4l
S _Of¢ 1E.07s 13.4ca 4_23% £.177 23948 IB.ded 14,4201
JICE LELTTIL -la3ldsd 3 OHWE 4.7 7 22 .1a1  2T_.16F 13 .334
SLlAE T|w.621 -12 452 5.bdd 4,34 21,713 RE.IAE LD PEd
1,250 I3,%7S -tRoASE G I,Ygg 29,335 24,535 13 .4%m
1.z50 21,4149 -.2.452 2. FE2 Z_B53 15,321 2%.%09 11,954
L. R IREN- LY 2 .7EE S.ETT O OLE,UYL 47, LA9 0 1. 395
1. 12,452 2,357 3.13F  LE.2%5 41,138 11.nR9
1. 1,452 Z.17H 291z 1T.AE0 Fl.24T 1a.eMd
1 -13.4452 7,229 3.715%  LC.A29  Zo.6r1 1 %03
L. -li.idbE L 2.527 _E_2ed 1% 84 U.5p7

(i ANSWER: 088 m, cds 125 =0 {_’ (1:1
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PUORLFA L4 . 1.C4 A d-kip lce I° fooning no anpe i with the veolizul is applicd o3

5 sl W mcmber AMCS whoch ia aupported by & b 2ol brocke < oand by
o cable Ja1 forming oo nagle & wlhih e bomeontal. () Knowing i U ulli-
rnbe Lo of the cafle 15 25 kips. viibs a aonputer progran i consawl i hble
oof sl welaes ol the faztae of snfety ol the cable for velpes of o aikd A Grom A
0 457, using increments in @ wnd B osernsspondiog 6,1 Lneccoents im
tan o nel a2 B Coeak tha Tue any grven value of o Qe oo yuhoe
of the {acior ol safery i obmmed Jor B - AR.00° and expldn why. {0 Lete -
pie she smalledr posaitde wdue of Me faol of safety for B~ 26657, 08 well
a5 the cramespoending <alos of o, umd expdnin the scsult ctained.

- i —"L 2 SOLT TION
(@) ZEaW F B Dideaam 6F ABC:

-

Foads M =00 (Psinogis i y+ (P rf.:_:w'}i'j.:jjf)
= {Feasp){ITin.)- (Fein i 1zinj =0

\ "L Fz p 85ind 430 poX
¢ 5 casp + 12 5ing3
F5= e /F

'I]‘-'

—r "

wALUEE QF ~5

EETh o
4 = T 1090 A0, I 21-80 26,55 J0. e 24055 |35 445 27 L Hde .02
e
G.OCT 3.1 3. .53 3535 3 F1F 3.510 3,34 2.BL6 3,504 W] 2 WES R.HVS
Logsl 4.®5T %.3t4 2.4rf? 3 .55 L.AGG 4 T4E 3, 7R 3021 §Lavi Zzd 3.9007
174 ERT OE 103 4.dva J.asl 5,357 d.ndl S, G770 3L.TIEELVLD 7.7 4_£827
14,57 &.840 d_549 3,3ET A3 o477 30688 Loabd 3LEZG .23 1,627 1.k1L
%1 001 LLATH .rLd 2.190 1,047 #4238 3 O51F LOAAE A 505 B SGARp %L GRG 1. 270
Eﬁ_.,-;_g;_ 7G5 .L03 Bo17% 1 3ga %ocak 3 OBLD 3 537 (LA RLSTS[G, SR 4o oal
Sn REa & S0 1.00% 5.7eG 10337 J.C%R 3. 610 J.35¢ n.abkd WooI0fF0EEA S NED
T4.O%7 3 O3RE L. 030 3.21% F.4LE 3,957 TLRZE 4B 3,411 HLETHRIf1F A%
AL ES P_oREE S AT J_ZIT 3,30k 4 EI2Z L OSTE OYLRME Z_553 B.ARET|A4.EES I, 534
Lo By MLeat 3011 3.#%d 44449 I, 534 F.L31 7 ,REQ dorgue B3 oMy 3,540
WS 00T F.wer . LGT 3,367 4.19% 3,811 3.€45%° 1,773 l.tab t."."?? 1,750 4. 050

(&) ',r;fﬁgnj;’_a. =3B EL) TanA = (0,8 gand cable £D L&:}DETFWTWEU}“
it the léver arm B,

(&) P8 = 3578 for w = 26¢°; P is perpendicidar fo fhe
fever armm Y |

MOTE:

The valve Fi$ =3.577 is tue smallsi of fhevalves of FS
correspovding to 3= 36.65° and the jongest of these
Crre s priding te o 2647, The pemnt N rl6. 6% J'ﬂ:j& 66"
it a'saddle poict’, or Minimax’ of be fonction F§00L0). |

1

-

=
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FROBLEM 145 185 A lopd Fis gu]_'gnrrnr] s shown h:.' tuver waanden marntiess o onmi-

it ksctangulor oross secdon which sre jumed by o simple glusd sl splics
(i) Drencitiogg T orpp 20 Fon bgspeciively, the olfimate sirenath ot ks jodnt io
lensiin anal in slweer, wobc & coumpacer prograwy which, faroeiven vohues of
&, b o eund 7, epronsea o cither 31 o 113, enslooku y gould, aod for @al-
ek il I 5 2o B3 ar 2 oberwala, can be vaed ta calcnloue (1) the nermunl
whress i e [Swil (20 ke sheaviop sixcss io che joinr 37 the Tactor of anfedy
Telalive un Ll in wension, 140 e focaor of safety velacve to (ailue jo shear,
s50 b oreerill facoe of safety for the plocd jomc J%) Apply thie proacam. ve-
ing the limensivos and dnedlag of the members of Frobe, 125 and L3532, know-
ing thap ;= 126 KMPaand . = LS50 BAPafor the ploe nzed in Prob 1,29,
aml that 1y, — 150 paiood £ = 214 pei for the slue nsed m Froh, 122, ie)
Werily in apch of dbost ceo cndoe thae 1be sbesdop sles iy oacivann o
m o= 45

SOLTTION

Draw Fhe Fﬂ.drﬂﬁ ram of [owes mem ber:

3 Zf;_: =V o Fosx= 0 Voo Frps o
s Ej: 0 F~ Pstaxzo F s Psind
Area. = f::/:."r’ﬁ' iy

Mormal sheess

G- = F_ = |'fl'l b‘ll X .I"'. e
Arec - “

51’\?1—'3"!'”5 streas @ P o i &(P/dﬁ}fih'ﬁcaﬁﬂf
{jj L for tensicn {/a"'fl.!lr“.r}ﬂ.:',l" 1 1:55&-5;'
Fon = O,/0
{#) F 35 for chear;
Fos 2 /e
&) CVERALL F St
FS = The smaller ©f FaN dand F355.

ICONTIN LRI
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PROELEM 1.C5 CONTINUERD

PLOTREM ONTPUTS

Fog Fin 1,29 Pz g kN o .

i T [ TLIR T5 o, X = ?‘ﬂ; I"".J - 124 'M"':'l,l @u:
ALPER  SIG{MPA) TAF IMZa) Fox FE&5 rs
5_0QsE 00348 0, Jhhé 259 LTBE 26, 3342 269542
“o.00pn DL.O1%3i 0 0.10%4 £5.2505 137053 13.7053
‘L_OTOL 0.0429  0.1600 23.3833 5.3753  %.3750
L.OgcDh Q,074% 9,E057 16,8301 7.23RE 725325
250000 0.1143 °.245%1 Lil.0Zzy 5.119° £.12591
A0.000d O.1600 L, 27T 7.8750 5.4127  5.4.37
A5 onad 9.2106 ,3207 5.984Z 4 ,98A3 4 5BB3
40.00Mp  D.ZEG44 0, %181 4. 7647 4.75%3  £.7554
15,0020  L.3200 0,3309 0 3.9376 ¢&,&4B75  31.5375
=i ggco LoATEE 0.3151 S.3549  £.75%3 0 3.353%
cc,QOoug 0.4294 Q.i0A7 0 29340 45383 2.59340
EC.OC0O 0.4B0Q O.F7?L 0 Z_EZSd 0 5.4127 2,620
oAG00 O.GESY 0431 2.3964 0 6.11%1 2, A5AA
A CRH LT B A 1 2.20CT7  3.@;us F_ZSIE E,R2U6
YL LGQ3 O.uEu S 1&CC Z2.11n1 gETeRl 2. T.00
AO.0D002  0.6B32LT D.1UnL Z.0300 23,7083 2.0300
A5 .00ac U.$331 0 0.9355 L. 9B3B  2E.544f  L.SB33

F[.‘H Frols, P g ?J = Z42 .r.tr

i Fa,

-y )

o [ b)

—_ L e oa . a e LEs . .

LL= =10 5o .‘3-”1.: O = &0, ULJ'..—.. JI_EE}JEJf.-J rf.‘-J-_ ?IE}FEE} .
A1 PHAY  Sltiipsi; TAUIpal! FEn F25 T8

w.pgaz - .nl2e 11,5765 L4f, 13156 1B, 4857 18,485V |
y[B. 0920 4.0205  2E_BLL3 4. G0EF 9, 3MA4 9.3654

Clapnn B.G5316 4303333 14.7%42 86,4200 £.42400
Lo 0RO 1% .5970 JE525 3.G172 0 4.%933 0 3,99%9 '1
2z pond 23,6147 E1.06%6 0 E.2383 4,14 24,1304 L.
I Gpogn §3,33133 0 wY,7350 0 4. 3i00 03,7066 2L TILGA _
A5 GopG 43,4653 EZ.ELE2  3.41%8 24160 3.4169 |
AQ.OGUD 5E,uw0l 63,6538 0 9.7RR@ 0 A.2895 0 4o Wu2d :qlftg ;
A% Dnad &4, ERAT ok, GhHET 2500 ERER ] .00y "'ﬂl:f_'.}
Cnoponn 78,432 Sh.emss  1.8771 0 3,2R95 1.3)71 "
Ecopogpn o9 dRAa0  GR_G462  1.8TES  1.43EQ0 1.&7E6 :
£0.Un00 b0 2000 57 T35 L.sand 3. FCARA  L.m0ad

5. DON0 103.5132 S1.06%E £ 353 4.1944  T.36%6 _
2. 0000 11,7353 4% 8525 1.2740 4,995% 1.27410 |
Froaann 124 .4217 %3334 1.2086 0 6.4200  1.2058

an. non0 S%9.%51%s 2R B013 1.1e00 3.3RS4 1RO _
sm_pOno 1423296 10 578w 1,15%5%  14.£857 1,1236 |

N '*]
EA“. P .
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FROBLEM L.Cé

106 Member AAC i sopperted by 2 pic ard bracken 2! 4 aod by teea Tinks
whivn g pin-conmecoed tachz mendber st 4 and 7o & Need wpmand a2 L o) Wrte
wcumig e pregim ko onledace the allopealle bead Iy, far any given snlges of {13
the diarceter & oftbe pinar 4 (2] the carited disnceer o, of the pine at 5 aod I,
[#) the ulcimalc noreanl atresa o, id esch afths oo links, {3 the uls 1o b sheuiog
mreza Fre Inench of tog thres pina. (8 s desined avesdl Factir oF snfiy 75 Yooc
[Frigrawr shoule wlea indioatc whizk af the fodlowe  thres stressas i crivical: the
rarmnad sty in che Imks, the shewiag sdeee ic Lis icat A, o the shee-mg sesa
in Lhes iy . 8 ;mad 51,08 wnd o} Chook wour program by ost ke dute oF Proks
1 4% gngd 1.50, respectivehy, and sonoparng the eeewecn ol wned Fer 2 weith o
wivenin the ter, (6] Tlar your program oo densemens Lke allowshoe kad ¢, sl
A5 whigh of the Fresees is aiticas, vbeo & — & = 15 i, A - 110 WPy for
alurunum Uik, T = 100 WMa for steed ping, z7d B8 -3 2,

Toap vigre

|-|—!|H|II‘|'|1—|—|—|-!'HI|‘r’1'|'|—|— o
1% e

SOLLTION

(i ,B.DICGRAM OF ABC:

D Bergen dy of pind: E o= 2ff fesyimdimg,  F= 2%,

(&) I"“)"E}J'_r LAG . Dl o = B Ch, =12, b7y

I
.'L'_g!'l'_ = u. : E ﬂl'll\w E‘l FEEE ,rﬁ I;"‘hln

-L

()
Fal T 597 bN.

=250 MPa, ¥

Mois r:rif"
ok |, L PATE ,_{r :-'r’i;l,ﬁf.n.-_.ﬂ:! :;IET}']“?J G‘U_-' EE@MP.{E? IEI‘J: fﬂﬂﬁpﬂjﬁazﬁlﬂ
Sfress (i ping Boavd L ois orifreal

@) SATH: C«‘l :“-:f - J'ITHJJ?J}G_U:“GNP{E' '?;Ir':,.!"-.".'!l,‘ijJ"r’IF‘.ﬂ..JI
o= '?'? ki, Stress finks &5 critical

FEO
£ I'ﬁ-'l,.-‘lf £ N
i i S, SR
©J For_oirinabe sferas io [0k B £, < 200 /FS)0.0aN000), P =222
L A1 d T 3mg (AP
{:) For vIU. speer! .IIE--!' Fesr Al G F . g
! . |,~ur.' AL Fuae smalier of 'ﬂr .-qmi f':;.

l.). I,F-H destol pyecal] £l By s the swatler of 7 and Fip
¥ "__5- < .'1'_',’:,? shecs lo orfical in finks .
'Il:r ¥ TR Aed Fjr £ = = |II’L".5: s i tral iw I,l-"a'."-.’l A
I f Ir_? = &, ! . : : , .

Yo ofid BB Sheese fs o critizal in ping B oand D
FROGRAM OUTPUTS

;}M Fa 7:5=3.0
<l

-

LE.= 3.1

<

FOrum.Konkur.in




11

_. R . .
| ' .TI 1

—_— —_
—

R P T E N B

www.konkur.in

CHAPTER 2




o

- ek —

www.konkur.in

= = gmmais DR v Sl NN L BT o=t . —

A{ _ 20 & et pod i 2.2 m lone &d mwed oot siresch more ke 1.} mm efen 25,5 K9
FROBILEM 2.1 aerd is mppied oo Xrowing that £ — 500 CPa, determing (a) the Stuties d-ameter
#oed whicn should e assl (&1 the Glir.'ma_.lrll:l.h.rE WA s ITESE CEANE b_l.- o Juae
ECLUTICN

FL . o BL | {88x0" W22 _ 17 onaet gt
e A A E& " {iooweLancty T Ii.qtejo m

i =
‘"Ts’ﬂn- =-FL'L—L:—M‘?,I.1Q—’:! T R G

= YL mam i

mjr-=

lo%.txi6' Pa - 1o%) MPa -

P . &s5xo?
bl & =5 7 e

PREOBLEM 1.3 XY A ad-Tt-lovg ateel wore aof L I.Ti:l.'rd:h:r =.-1nt '-‘-'i.Tﬂ waubircled o ’-‘fi.!.-ib
sensice head. Krowiong tial & =292 L0 pai, decenmles Ca) sl zlamgacloe af O wice,
(% the corretponding normal smoes,
SALUTION

() Lr w3 § = s7.6in  A=Fd'= I ren087000" i’
g - Bk | 0503 (57.43 30,370 in = (0507 i -

E (9. ol =™ Y0 vt )
E.I E - E ’ ....--'?:IE_.D...,_,,. e ] -,: G‘ . N -
{ 2 e e [ELAE v pei = | 5. 28 ks ol
PROBLEM 1.3 2. .TD.'I:- EDge .rnn:.l'.s nce ploced c.:-:u-:‘.l}' 10 ichea anan an a4 -in-dismeer
poumisuan sad widh £ - 101 = 1 pat and s olimale soongl ol B8 ks, Bacwing
thid che islmye hetwesn ke gape marks @ G009 in. sftce 4 load e applicd.
SOLUTICN dzbenaine | the siress s taerzd, £ he faclar o7 sty

(2l 5t 0007 = (0.000 = 0,069 in

i

2 . T ES | (fovio*)
=R . - Cla vip* ip.gos) £
] E 6_. i * T - H.RFelo F i
E‘. = 9.C89 | mill
L8
(k1 F:_E_ - _ﬁ:- z ——q oy = 1. 76 -
PROILEM L4 T4 -ﬁ.mntm] md mfa:iaﬂfpuIJuu Peaay maet et stieh moee than 3 gun when the
i femsion io dwe wire is 4 KW, Eoowiog that £ — 105 £iPx wd 1had dhe maximu
allowable nurmal st is 130 MPa, deterendioe (o] e smalleat dias®er fat can be
S0L1 L 10N aeieened fur e el 14 the sommespradivog, wasicoer lemgth of 1he vod.
] J-}Jﬂu e z
a : £ - 2 22.272%10°° =
@y &= A = Toov o€ 2

b o= b - o phle e wicthy wio™
R

_FL . . AES | (@zampwnc ™ Wiss i {3 xio )
&) EHHE - L r } Hx O3

= [.750 wm -
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L5 A Gmlength of &-mny-diaoeseor abssl wine is 10 be used in a baogar. 11 i need
st cle aral e srelehes 18 mum when a eeesile forge Pisopplied. Eiewing thl &— 200

OB, clewmnine (1) che mangnitude of the e P, (4 he comeepouding nedn] sirse
TION io chewlie,
; 5 z
L) ks % = (o.coel = 28 274 w0t Wk

¢ = By . o_ AES {_335-1{7"1'&#."&"}éﬁhﬂm{{?']flaﬂm"‘il

FROBLEM 1.5

AE T L
= 1LSwle™ W = h.al kN i
o S A I | L L= 0 .
Bl & 1 = Zapmwins T #0007 Pa oo MPa =

&6 A4 3-FLalom:nurn pipe showld nouabecesh reana them 0,03 jo, ahean it is aollecbsd
b 2 bensile losd. Boowicg st & — U = B s ol it the allosablo tepsije
slecmgln s 14 ks, dowsntiins (@) s o@sineat olliwakle lemgch of the pips, G0 1he

FR{AT.EM Lb

SOLNTION requied area oItz pige if fhe iensile Joad iz 22705 Jape.
= EAS ES _ (@) wo=Yo.o8y _ .
l.,ll] 5 —Eb T b4 ? - i‘i‘}'fua - 3':;. J' il i}
®) 5= R o - LIS g e -
1 LT A nykm thrmal is sobjectsd 10 o BS5-P wmsion Hmee, K inpthal &= 1.1
PROBLEM 47 amd e das Iengh ufu:hﬁtm incregasy by 1.1 %%, mmln: '_I'::'Fm dutiier ﬂ'.ra
WLITION ot chreend, ) the Bresa io the throwd,
(il %_ = I'L; — rfg- = Jo, 7Taq
CL . . BL _ (85180729} _ 4y
S EE T AT FT TTggegpr - ASMIEKET m
F\ %ﬂ‘l - l'.'j = -‘Ii_“_'ﬁ- = & EYE H;'G‘S A = Do SHE hams -
{b.:' & oz '-L—:‘-' :E'E_q'EifF - 35.'5“.'5‘& Fﬂ. = 335 HPﬂ- s

A% A cpstizon Lol e waed woseppenl a sompleazsive load, Koowing thal & =10 -
107 iz aind ihat s maximoemm allowable vhongee imleaprh is 0,025 peroeat, dserrmivo
(= e iasiuTD ol stress io bhes e, btk ndmear wudl thickuesa 107 6 lood

PHAMELEY LA

SOLUTION af L0 e 30 the ekl dlarmeler of o bl s 200
G P =2 = n.40025
6= BB - (oot Mnoeas) » 285 00 par 5 25 kst
T faea :
by & = -.an s A= = = W 2 Q6% nT

= T - 4%

= 4, - -L_%"- = %o - %ﬁ] = B ES et AT LTEYT e
L= kl{d-d: Ve £(20-17847] = 0.1077 in. -
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28 A blook of LO-m bength end 13146 in cross section is 1o suppoet & ceno i
cesmipreseive Tomd P, Thee mterial b e oesedd 1w e Ly which £ =14 0 10 agi.
Dwtermine (he lmeest load which von beapplied, knowinge thne 13e noemand sireas noa
SCHLIUEFON noteacesd TH kai gnad thut the clememe in length ol the Beck shold be st mos 0,1
percend a7 it oogian Lenprh

Cmm'dw'na allowable wlress & =13 B = 18 asodpai

A~ (.8)Y1Le) = 238" G =%
Pr A= (Bxor L 88)2 51,8 win? K

Cmii‘JEf"fuj H-F-PM""L& aﬁpﬁ"'mp#{m % - 212 = ﬂ.l!:iﬂ|2

- =
5= % ~ F- ;ﬁ.E% = {2.88)014x0%  vo0z ) = 8.4 o B

# PROBLEM 1.5

Swatber vulie jaue-‘-ns F= g dwlos B = nay k-:r:-a. i

20 A KN eenssle oad wil, be applied 1o & 50-m lerygh of sieel wits v £ = 200
FRUBLER Z. 14 P Determine thz amollcit dirneter wie whicl oo b e, kngwing dat ke

el sLhess o il excesd 150 M Pe apd that tbe inecesse in the leriglh i 1he aime
SOLUTION ehowld bz al awal 25 amin.

LCon 5:'|:Jgrn.'rlj ajjwn_h,je 5‘]’rf,55 =R 50 :ll"fl‘:'" 'F.!l.

e S A A

£ on E.fp{:h*“j ﬂ,EP&qu,jﬂ_ E‘uﬂhjlj-;ﬂn 5 = H'H'.‘Eldm
c-Fo . p. FL_ (T 1 ) Se )

= -e L1
G2 wia M

AE ES ~ (Aoomatiaswos]
Lw'ji:r" AFen. governs A do ottt
A o= %Ht d '1'3-,% = 'Jpﬂﬁ%”m_‘l L 010 T m

= o T mm iy
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Y WERT A1E The drmaedianoee orble A0 2 made of 3 soe] with E = 2000 Gl Koo
PUDiLEM = héat tlee Pl Gtrcas in the cible oz mol axcasd |50 M mnd that the
ebimsgzcic 4 thee bl nmask s e G sum, fwd (ke taximum ol F that cam e

yrpdled a5 sheavn
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TIrET T 202
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Lo \ =g AT

AL T L L

-L..—,l C‘mﬁ]uimh dalormetion B7ooN4Y= A LI
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FROBLFM 213 LIx Azingle axial lord of magtitude /' = 58 kK 35 opplied ot eod ol ths buoas ol
TR T AR, Fuwwing ikat £ = 102 GPa, desceumaie: Be Jiameter of of gorton B for mhica
Tr= al=Neativm 4 paing & will be 3 mm,

SOLUTION
“ AE T OF . e
L as {lor ot} Fate™?) ] A
L'It. -] _ - e
P ” Tiswio® = Tom@avme - RM4-2EX0T e

B = l'r-'- & & d “‘JTF-T—“ = -}a-“ Glamamna™) e o e®

L = 16,57 mw -t
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FRODLEM 2.H Enuwing Unat the diameber o0 poriioe 20 5 ¢! = 20 oumn, debeemn: Wi longeal Coeee T
thar con be opplizd if a,, = LG0 MEn ned the cormespondicg dedlecrian at goine s i
ta evered 3 .

a6 zun

SOLTTTON
A ™ H(0.050) = 706,26 x1570
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2,15 The apacioeen hownia mesle fo i e
PROELEM 715 - (e TUWTLIA ew e Toun i - ~dametet Gy lindrical sisel rod w]
1. 3=n,-pecra liamocat slecves bonded w the rod as showea, a:n.;.wm: u“,:;n;;::tlﬁ?

sorchpoading defoermlion of e crdeal pordon S,
SDLI' 110N

= ._-_._._P":'L‘I — E =) .II_L
e AE: T E < AL

P E5IZgy A= Bd}
L. bn [ o e, Ay ia* | LAA o i

arr| a2 Lz L7671 | g
1 3 - QorEse | = 2197

ol 2 i L2670 ] g

ol dememive (a) the lowd B s e e cotal defnbaton i MOKS (b the

E.ORT Sthem

- -t
Felamaet X0.002 1(6.083) ' = qsi5wo® fh = 283 kips -
= Phae I E et
() G b€ T F ﬁ : %,—{'&r (22192} = LASY4IG" m -
IROBLEY 216 LAG Both qurtinna of fhe md ABC aa made of an sdnie for whieh £= 70 w:

tohgrndug, thal the megutiode of I §2 4 kM. Uetemains o the valoe of €} 50 thar tag

defecuen 31 4 is cera, (#) the semegponding deficcrion of

o
. SUOLUTIONY
-l_ . -J
"— 1 i .
Ll .-"!'u.m = ?J,,ﬁ = Efﬂ-ﬁ‘ﬂﬂ CI T A T
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Fer zere detdection ot A Shs T Fym
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24  PROBLEM 117
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20T The rod 450 is meda of a8 alusioun or which & = W GPL Kaowlng that »2
=0 kM and £ = 42 kN, detevning fle desstion ol [ penl 4, O poand B,

SOLIITION
) A= T © o eiol = 3 6 wie S "
i . I v _ - -3 i
N1 mm dlametsr h’ﬂ'— T E'Jﬂﬁ - q{ﬂ;ﬂéﬂ} = L RA7d 0 rh t B
Fa = P= &wic’ N
FE-L. = P-w E!fﬂ':'-qﬂuiga.—-jgh[g!'”
1-mm dlameter L'H!' : G‘Li"'" Lﬂ.f.' o D-E [l -
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Fian By (B TC™ W e win® ) _
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= = q0.947 xiaT
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FRiiILEM 2,18
Pl
Glaxl: B — XK1 R
Y]
Jm
£ —

drosst &~ L CT'a

L I8 The 30-men=Lameser stoc] rod 4 80 ynd 2 bears fod £ of the same diarnler aps
Joled ATt £ b imm £ Tgund ARCD, Bon O Sacling showm, oo neglocticg
Wi weizhi ctthe mul, e iprmioe due daeeion of (¥ poinl 0, {51 point 1,

SCHLITLILAN

Az ad = Bzl = 01737070 Wt

Poetion| T L. E. Fel; /A =

AR 5ol | 2 |20060a| 1474 %07t m
BC | wokw | 3m |[Za0 6| L4714 vio™ m
LD | 100 kN | 2.5m | tos 6F| 2 434 7 ip%
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? AHYE RO T 2.9 nm e
(BY G5 B 4 Gep - 29920057 4 2 329 50

= S IEFO T e o 50T mem
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firbed witl plug al A, The tabz iz aleel edal 5 oo cpd pinte rbich iz nzel? sl
w2 by che: Dotoer af ao sluminuen eylirnler (€= 104 % 00" pei}with 0 grogs-sectional
area olELA0 i, The exvlindsr is then hyng foom o aupgore L 0 Bnoerder o closs the

cyliraler, th plug, et mervs cown throaed ) o, Delsvnine te Ticog P thet st
Lz opplizd w lhe colimzer,
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L 18455 7 5,047 in Az 0.22 in"

Bagm JE=1E® pai

E.l - FLM = F'[:,'F-“'l'?} _

M OB Ae OSacti(oom)
Lﬂ.uj‘l‘]ﬂﬂﬂfﬂj :ﬁ t.*uw-.':'r- [T -:?r..l_pnlnui-h" 'I:I}
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Lep * 150, Ay 40T, Egs todvie” py
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% Erhn “Jommc iy T O F
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20 A | Emscetan al alwininm pipe of 2rose-esetioial a1 100 men? et any
liaeal anppurtncA, The [5-mm-diame|ey sbeel cod BCT@izs imn g tizwl boe that esls
on ke fop atile pips a1 5. Kikwizig ol the medodos of clest oy is 200G, far siepl
1emi] 72 CrBn For olumicuen, deboeming che defleccian of poid & when 2 60 BN fores is

PEUMLEM 2 X1

waplied pr £
SCLUTIN
Kod BO Yo = ifm, Ego =200 10T P,
Pie = o = F(0.0181° 5 \re 115 wio™ Wt
L Pl {Gormd 3 2]
Berm T T T

] Eefine  (A020T I TE. TIEWIGT )
= F.565% 107 w
Fip: AR L‘m‘ e wn ;

g, - Llw . (Boxi0®)(J.2) .
& /A Euolim  FAVIOT Wi oo k1o )

Se = Samt Sgnc FOTIIO L Z56E x0T = H.H7w10 T T B Trmy =t

SOF ) win - mT

Ep= 712¢10" Fa,  Au =100 wl e 16omd '
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PRODLEM 121 K320 mme. Detsrnoine e Inrgestalkewsbls Jose Fifthe chonge in leugth olecon b
B ool 1o excesd 1.6 mm,

SOLUTI N
o FL K1 e A= 1920 ww = 000 MY
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= Lee 7. &l
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Use joint Z oz a Free body: LEF, = O
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. 311 Forilsz eeeel tnugy ¢ &= 200G and losrding shown, des Mz el armmedpan
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B0 pun® » bR livel y
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224 lembere AE and Clrare 1 'é' -in.-déameser aree. radz, and membere BC ard A0

are jﬁ' -io.-diaraeter stee] rads. When the iribockleis Ligiiened, the diagoral menler
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e el (] OkE i,
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224 womber A8 wd S5 e | JB'-iI'I.-I:“JIEIElEI' glel rﬁd.‘:, and snembere BC ad AT

nre % i Aol el e e el bele iz cightened, the diagavel nenaber

ACia pur in reneicn, Knoaing thal 55— 2= ' i A — 01 detenmine the larges1
ollowable tengion i AL &0 that e deformudions in members Af aed G380 de d
eaed 0.0 40,

FROMLERM 115

2.3F For the strscture in Prab. of 224, delstihis (2] the ditatss & 5o thar the
deformatione o menabers 48, B0 OO0 pod A0 e all syl e 0.0d 1, G e
coLTeApo T Mg cereion i member A0
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B oo e
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Fap = ‘E'Fu: Force Trnw'mwft Geawatey
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4 PROBLEM 1.8

f
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I The woline of & loasile speciren iy coencially constamt while plastiz

PRODLIM .31 drbormabun oeoura, M tae jnical disincta o the secimen ia 7, alboor kol whes The
dlgnusiee ia o Wi e sirdip 2 5 =1 g, 4.
SOLUTION
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SOLUTION
I e N SR
= __l:_',.-_ = Y N w1 |'|'—\J :jnlfl'i--ﬁ"}
& L ® L
Thas Et*’ ﬁntl-}E] iy
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L3} Apadal foree of &R ju npplisd Io the as
plales, Deeermine (z) the noomnl shess in the baw; shedl, & the earespanding

FRLIELEM 2.33

dofiriratiom of Hue Aescen bly.

P,b =

F.

sambly shown by mesi of gggid e

3 F-E!"f'll.nh‘l oF d.;.:fﬂj 'Fﬂu.l'-.-.'.: dulf-p"-g"gct- E}.- Lmﬂ ﬁ-"i:ﬂ
= Fortion of axiad Towge caovigd II?' aldef core

Ehf.hﬁ

- 5L
E

PrBe® s (Bd 4 S40E

-".in:ln ﬁm{n 3
iﬂmm\_"
Em—,t}ﬁ_ ; ,/f_:)-—ﬁmm S01,UTTON
o _. : - LE—} ‘Fl!.
Bbael curw .
=i E
Envesb=ll . E ) ?J,L.
H=ImdiPa 250 =in PnEL
- KL
Fis By
g
€ __F
"E z £ = E',ﬁ,h-'r E;Aﬁ
"'E"E = [lij. ﬂ,ﬂﬂ}{ﬂ,{hﬂﬂ-j = oy 'H',f{:?.; h':l.-

[ e

(el

{h)

Ay = (0030 (0.0807 - {0.016Y0.0%0Y »  £B8 0™ m

- £ = 60 %107 = 452,83 0"
([05%10* {suawo™ § 4 (200107 e m ) o or oo X0
Gp* Eiz = (1ogmic? Musassxia)c yrng«io® fu
T YRS MPa -
8= LE = {Reowid ™ Wasz 8265 13,5 5/0°%
C T = 5 R R
= AL AL -
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£.54 The letyrth of i astembly doereaacs by k.15 mm when an axual s iy npplisd
FROBLEM 21.34 by mewns of righd wod plates. Uetermine (g the magnitude of the applicd large, (b

the coMestabding streas in e slesl i,

&1 m Y SOLUTION

e f B = partion of aviad fores carmied by stexd core.
fiss el 5 . AL R - BAS
E=105GFs o P En =
g - R 2 L BAS
=N L
- Pr B R (BAEA) D

A, = {o.0ioWoio? = doowio™™ Wt
b = fp.62e¥oone ) - focioifa.0i0) = fooxo™ m™

Let B, = parkiou oF awial Force zureiaad by krass shedd.

=3
() P= 'I-_{IGEHIEJ*]{JNMH"M{nm TP T e P 3] %;f::g.-
= Jr.g et W = 75.% kW
4
B) Sov KE - éfi i Hm,tﬂzﬁi‘_f“” b Jrowio* Pa
= 1o MBs
~
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PRODLFM 135 235 The 3.3-0 covcrese sl is zeiuferced with eix desl s, rach wilh g | & -ia.

dinrezter. Kewnrmp thal £ =29 = |0 i and £.= 4.2 - 10" pai, detarmaine the Jonm|

slrgssze e slesland in U vonesets when o 350-kip 2zl contele fmee @ i applle
0 Lhe piat.

SOLUTTON

ey B = Fn.rﬁm oF aviok Torce caveicd LF' * ore: redy
1 prrivew  Cavelad L'i' The ziv slaad pods

Fos 582

- &
R- BAS

= Pu+ Ti o (EA+ £ADE

i
o0 Jrnfo v
(- r

e

N P
E.A T EA
P'S =- & E':i.:. T %{l‘ r!Eﬁh = SLTCH iHL

Ao = dd - Ay - JaV-s3ey = g5 e
|

_ - 250 » o
(FAVICE YRS )+ (AT o XE vy

= -Z87.b7 'He’ﬂ.}_c

G = E,8 r (29" ]{—RE?-c?Hfﬁi)T~E'.3'fHLf'F=£r -§.34 i -.m

E= = E= E = {q._j_um.:‘]{ﬁi!.l{']:fu‘"‘ j. - J.HEEVIGJF=.'= - RGE Ky ek
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PROEIEM 2.3 236 An axialcentric foree ol magoitude P = 4450 kN is upplis] b the eomaogite Bock
abuwr:_ hy thenma ot s il cod plage, Enowisg et = 101em, detenmine te: orawol
C I——— 0556 I () Lwa brasi core, (6] 1l alwininim plates.
b R R Y
Algmimum plotes F Bilgin] HOLUTION
. md alum
\E =70 EF l\-- ; Lef  Th= portion oF stk Fovrce ceveied bay

beas ko

F, - F::.-*Hnn ot r"i' Frin E-A:-'w'wu-x

phates
- RL . EhuB
C o A S e

AL . SAS
EA, T

A r R (BACEANE

E = 5‘ = F
L El,.ulalh."l' E.q_.-""-.q
Ly = (Goidue) = 2400 wa 7 A%o0wijo™ wmt

AI-'I.-= E?-:I{EG]:ID]'-‘ [ e HHL - fﬂﬂﬂ}rfg“‘pﬂ"

P

HED v Jt
(S =10 Ao ={0= Y+ (oo Kizoo = 0" Y

= [.8395 #fo

Yy G, = Ep2 x (os«io? ) 1.3333w0™ Y 2 (4o, x10" Pa s 1495 MPa =

B G, = E.g= (Towup ) 1.3098 eig ) = 98, %5wif [ = 9575 HEL -

| . P -
Foromkonkorin |
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PROHLERE 237

Briyy cure

LTI

217 Fretha CLITI P T Yook shown in Prab. 23E determuine {n} the waluem ol B iF ke
arlion at ihe beed carried by thw wlymimum, places iz balf tae partion af ik laae
camed by the Baass vora, (8 Hba Lisal [and i 0 be stres 0 s biess i3 30 4Fa.

SOLUTLON
Let B, = porhiow of awicd forcr cavried
28] bress oore

Pa,‘_' Fﬂ-‘d";mﬂq"‘fﬁﬂﬂl ]H'l!" +-.uq.
P F T phatec

s Eﬁ; R o= Euhy 3

5w ﬁP" FI-I.= '—E.L&_LA ®

-y

AT @y Given SRR =
E.As % : Ay G
T ’ﬂ L.
Pa = Ay
Ay = 4ollca) = 4o wm T SO0 SO ml
Ao, = ﬁ%:; 2400 = yBon wn = @QMEe) h
] B
= EE_}’E-_\ IS am —
iy 6 = B
“ A
P, = AuG, = (Moo X9o=>m") = |97 w10 N

1{1:11-

Fr R+ %,

B w1 N
238« 10° W = 238 kY _—
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oo f——— = = - e FRrp— |

335 The 4.5 concsete st is sinforeed with glx see] basy, exch with a 1 L.in.
daaraerer, ¥onpadng tar £~ 39 1L i ane £, 4.3 [50F pas, detormine the narrrul
s Irsspss M Ee stma | and o the mooets ahed a 250-kip aziel centnie ez P ois apzhied
w Lha post,

PROBLERE 238

2.3 Fucthe pas of Proh. 235, deftrmine the masinmium certic force whish tay bo
appliod if the pl ko bln monmal stresc e 20 kei lo the ates| and 2.4 ki lo e canerzbe.

SECLUTHON

Determne allonbde stvaln im 2ach wantesind

Steel:  Byr Bo ol . 49.97000°

f awic® . s
T = L1 - B HE
Canerefe e £ i'—}.ﬂ”iﬂ'- ST N e

e E.JP.P-EH"' '\hl...’l.lt_ jn’dEh‘-.'ﬁ- E = % = £71.9% 'Il'ln_'_'}-'; I

Let To= porBon of Jood comied by comerate f

T v portion corcied by Sir ateel pods [

=Rl - = -

= HE_:»‘_-..-_J =~ E AT E.AE |j
E-'_Eﬁﬁl ‘P-i"_ 'ELA.:.%-= E:s.'&laE :

e

PePor B v (EA+&ANE ‘!

Ay = e Ed*- SF (s s sage b |

B = %dal— By & ‘EI:‘IE-TL' o T N N T :

Pr [{aavie®X 298,50+ {29210° Mgt64 Y] (52430157 l

= 635 x o b - 605 Rips ——; !

|
| Y

PYRERPEEN o i i el sy nr e el Sl e B e i i
rarr-korkurdn
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238 Thozssioeleodls (5w 200 OFa) suppotte J6-3M [oad P. Bach ol e rods A8 uny
PR, . s . D Rl S .
kM 239 €L has 3 2w erogs-seztional pred ard red EF Az e 422- a0n® cru-s-sectional
orea.  Oxbset i Blos Cap e e i beogth i ngld 5F [0 the stress ineach 7o,

SOLUTIOY
Dse ridrmber BET as a Free Lnd-;,—

IF .
. A F '“'?: E:,- '5:]"""’”=’+""].~ a..,._].}? EHEL-...-':.u
Eé;_-. ._:4% Bo = Pa

o)

ey

3

EF EF?EE
FPagt Be T - P =20
-F:‘ EFH + ']:'I,g:-

Pas b

r

- Flr.n -'I--tn = e L
E'.'Ha o E?ﬁlm R E’cn' "_""—E Bem & EEF Eﬁf:
Bince L*ﬂ T by wid .-"!'L“. - Amd %..m. = 54::
Since Fu—r'n‘h fﬁ'.__, ":J Ang & are ‘|:|':|"-E'J' Eg = E},qgj Eﬂ' = Szn J'-EE‘ e 'EB'F

Tinct  m e e BEDY 3 n‘aa'd! 55 = Eg r 5.;,

Fax Laa Foel A ! :
. Ae M Fepige - a R . e - Hod | Sao
E s E Asr S T Age  Lag Fer = @l SEo Fer
= 0,256 P

= ZFg + Pepg 7 (2W0. 350 P ¢ Feew 1.512 Pey

iy
Fee = Tom = PEE - 2380400 N

Paa = T = {o.nfe i 3a.8t0-1e2) & G095 ¥ 16" N
. _ (33000 o™ qoo » %) e
E - s,.'r = {_.Iﬂ-ﬂ'_ﬂiﬂ‘}{ﬂﬂﬁfﬂ-“} ?;-2 i =1
as ¢ Y Y T H.0WR mam =
. _ e oagupe MEworig® ) | .
3° %n T THoerot im0 ey 1600w

a4
S s Gu = J o SIUL - sosusPs 305K

B 2 men® £
Ber Aen | BEG WOt T AF 1 xjo Pa = 3R MPe —
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—mm i g mme——————— - . - - fh e e mme e am e

L4 i o hlr 5, — 3% = §0° ped Jwith a 2 - Farmeter is fitted inside 2 aeel cabe

PROADNFM 1.4

(h,— 29 10" peivmnln g -m ocler diamwier ard § o inwall onchacss, Afber G o
hiax e Fid snw s, ol i o leiced ooc quare s of a b i, heweaing thig the bol s
single-lhrraded wudh v 0, 01-in. pitehu deberming she nprmal Akt [z} e bol, {45 in
Lhe= Fubsa.

SOLUTIOY
The wovement of the not afbmg the boft after a quarter turn & equal
+o # o F-I'}I:-'l'l‘

g ={Fo.FY = 1. 025 in

AP.'F:?I 5 = E:uh_af + Borde w! howe Euf-‘ &l af'om of He Ladt
Aonch S uke 7 ni-a-rq-am'nj et the +ub:e

Let Fitr = aswiaf tensife force o +he beft
Frbe = twind tomprexsive Forcr jn the fube

—— Equfﬂtrhrfuw\ n‘F cach cnd F,P.n.-‘ll'-& .Phﬂ = Flnig = P
A = A J(3) = o noas
Pove = T(d - ) FOEY-(8T) » o 29952

- B L (P3O2) _ -
Sns EBun  lBnto=YoTrow zayg o P
St~ Prak . (PYa) - IHoss it F

£ Ani [29%0% ¥ 0298527
0.0 = TR« P 4 L dososi0t P - B.Chsl#ipt P

= 2. gqn8xio K

P 2.8%8x0t P .

) Gt 2 B Node z RCAwidps 2.2 ke e
Zgasd e | 5. .- .

b G, - {: BRI . -q.mamictper =T824 -

r.in

p— @ e gelsa
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FROBLEM 241 1 Two cylindriced rods, O meds of el (£ =20 = [0* pei) and AC made of

Utnnizam (B = 204 = L pai), art inive) a0 ¥ and resusined by zigid supporcs et 4

A 16 14 '"'—-l awt R, Debemaine 1) the reac Hona ala and 12, (57 the deflection of poity
i |T SO1NTIGN
_ i|__=-'" AR - o= E.J LH:E'I-H
TF=~
li--m.:l:nu_;_ter ji.h.ﬂ]:.mi-_.-,r '!!"l'ﬂ' = ‘H'-AJEL = EQ*]ES]L * ﬂ,‘ﬂ'ﬁ"‘-ﬂ{hz IIF".IL
L
Faa = EA
' 9 o Ep (8
. (fos mip= W2 14027
£, Fy

v 0,%7738c wjo™ R,

BL: Pz Ry-mxlg!, L=, As 097962 nt

- PL (W) -
*a EA [hfixlﬂﬁ}fﬂ.i':!iﬁiii} T O-NTAGT R = 1.4

CO: P = By -3’ - 4 io” = R, - 32«
L0 A=Fd = Tlreasy = 20729 w°

.. PL _ (E =207 1}
B, * A {2F¢0* Nz or39

= clecad it B, - Srmixie

Gap T Bap t Bret Bepr TOTE WO R, - 32723 wpo”?

Sirca fmiﬂf T cannal mpwe HF#'HHE = A '5;.;,. = O

(e LB0IS wig" Ry ~ 22.732x 57, © Ro= 109220 B o -
Ko = BAxic = s *  '20.08 «10* #b  w— t,
“:-‘:' Ec = 5.1.5 * 5-.—:;
= I E e R, - f2 i wio?
ST g S M ta R Y = (TR Y 2 3234407 im .
ov G = Bate  (Z0.0BnolKIo) 3.aywret -

E AL, {T9v0=1(3o7aT)




| I —_

e

——1

www.konkur.in

142 A sreel pybe (£ = 200 GP) with p 77-man ouler Bameier and 2 4 thickmes ]

5 piwosd v a vise Lhat is adfummed 3o thad ity juwes jus ouch e ends ol the whe ;

without moerling any presiure o them.  Tle twu Swoes showr, me then apaliod Lo the

SOLTTION Whe. Afer theas firees aee uppliad, dhe wse 4 adjusted w deceass Ibe distance
ShIRA et its jamm by 4.2 o, Deeenbins {£) the Bwces exesmed by the viss on the tube

oA and 5, {8) the chomge in lenpth of the poetion 8T of the b

FROBLEM 142

L. . $)mm B2 1k

RA I‘| B- [ n En ] T . -'-I
e e LI |_| .M
Y2 kN B0 kN '

Fer the $ubp ::I'Lfaiu -2L
=22 —{210u) = T mm

a
A 3%{du —-ﬂ.;h] = 5[321-3‘4”
= I5LBL me = ESL B wp et

AR P s Pﬁdlf-ﬂ'.ﬁﬁﬂm

- L o (3. DEo Y -
M A : AotV Y AT teepnmt -386R X107 Ry

BC: P= @+ ¥340% L= 0.68C

- PL Rt baws® 3e = I3 X0 Ra + T THL ="
e EA {0 K5I BE s rs) = e

CRt TP s Ravt2x4n™, L s g.08s [
o _ L _ Rae sz Weolnss)
e - - .
“EEA T fapowv|pt Jousi 8ot )

 LIZEE SIS R+ 15 Saawin T
Total! Sy = g4 Gpt G, ¢ AAIo6wIS B, + 2l agzvje

Girtn jaw movecent Ty T - D may & D IS

- | - -
(@ =0T s RS Ry v ELBERwpt & R, v LG wied N
» - T7e.G KN -
R, = Ry + fdapt o = - €4.¢ =10* W
- &b k¥ -

T

(k) B = (L126Enpd I8 ) H7.THE #1074 © mag W vt e
== O3 e m,

——T

sl peamil e
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s e mm s s = e — e PR T - . e S

FRECOBLEM 143 TAZ A ster] sube (K= 200 (*a) with o 31mm ouler dianoeter wd o dmm (hickness
- is placed in a vise that is adjested =0 that ks juds indd Hoch the emds ol the tube
wilbal wocoing any preiswe oo tham, The two beoes slwwn wre lwo applacd bo 4be
SO LUTIOM tube, After g fwces wne galled. Gwe vlae 5 slpsted wodoaesiee che dislueae
betweat g Juwe T k.2 mm, Delarming (o) the oo ecechil Iy the vise o The obe
at A 2. 3, 5] the changs 1o length of e sortion B2 of the tube,

2,43 Sobve Proh. 28% nmmening thot efber the fomes heve beon apnl ozl the viss i
&di witesl 10 ecrenss b dlatunc: botween il iwam 1y LT mm,

LIk 1] Wimw Smm

—— -— — —h...__;:.
NI kN 3a kR

Sor the fube dr=d,-2L

= 2x —(2lg) = A mm
Fld -4 = Taa® puvd
DT BSLEL vk et

A

L
f1 L
in

.y

'

3

2

AR P B L:osg0 e

] Ii E E‘p, E{;_Mb‘: _ | s
im A Gobvn WAST. St |4&E s/ ||'.E-='llL

Bl: P - R daviot, Lz 0.0 m

PL (R agmi® 3 167

- s =1 ) i - sy
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§ifh

e T
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-
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Sen

_ L -
T e L IZEE xi0 Bt IB.E41xin""

Tatad: S0 v Su S+ G, = 5910900 K + &l 38R ®

Te o the mavement of +he Jows Sap T = O] mw T N

o) - OuiwpeT T BAIGH IS TR + GALERE RS R, = - 47320 W
* = 4P & KN -
o v Ry + 220" £ - Z5 R0 M
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bl Sae © (1 1ZEBam VW gr shpe ) - 07 T wi Tt s - gy T

= = &, 004 e vaith

]

.Y

-




www.konkur.in

BROEIF 2,44 244 Three wired are i b auspend the plads shown. Ahaninom wlses sre wed ar

- . L, Do - - .
A and B with a didmccer of g i, and o gteed wire is wsed o O with 8 dascter of

iF i Koiwing that tse ellowshle sireas far alueino (£ - 1oL = 1 0F pai) is 4

Yol and thew dhe a [gwahle 3treea ﬁ:vrltml(.ﬁ' = il}‘[u.ﬂll 14 kal, detormoine the
maxiwuwe kad Pty mog e applied,- - -

ROALUTION
By symmetey Poa Py o and §, - §y
Alw, S, B, =51 = %
mtraln  n gueh wire
-’EA=En"'zE¢‘,J E:."La = ZE,
ﬁ&*grmfﬁ: allruihle straie

&, [t
A E — .l -
£ £ EA, LD¥ﬂQL_ E-TIY- Il L
Et =2 E;-. z 214 =io"
[Bxjn® -

AMouadFe .S'f"mm Lr wire C Govwerns . I5:, = 1Zxjo® Py

Ta T B G Fow Anay * L5 (o miof Y o3103 4570
= BYal Jb
Fg = /30680 M
5.t E.£. P ALK = BELYaxe®) = 9517 4
For tquidibavm of He P..'ﬁ‘h'
Pr Pat Pt B = 17240 -t

im ==

N =P s s
~orum-korcorTm
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e e m———— T e e e e

FTROOBLEN 7,45

-

¥
fin

P -

1
10in.

E

r

L. TR

il et ]2 w14 'l:.—-I

A 2 < I
Rara *‘a.-,\’
E‘ B E';-hh..

o
A IF|Fi.|; F::F I
¥

ol N O

]

S ZM, =0

4% The nigid kg AL B suppodel Byt gles] wicea ol %-in. didmerit (5 = 255

10* paid and o pin ond Seweket ot 2 Krwsng thol the wires were inikally oghe,
dederzring () the plkdifnpel Lmsian o caeh were when a 2200b 2oad Pis applied st
L, (41 o somespondiog deflectan af pous D,

SDLIMION

T 3
_+£ _fi_._b__lﬂ LE'.-'l' 2 ke He m‘!‘-.‘il'a-m :-1.: e ..ﬁn'E':'D

Thaw 55 = |2 S
B. = 248
S, + Pale
AE |
£ . £ASer . (920°) Mgl 1260
(5.2 L i

= |08, TrRicT &
._-5 _ Pc.rf-cF
T A I
EASe . R RGr) 218
L T

-1

b =

= HNE.&3w 0% g

l'_:lau“ma bves EnJ-?r ABen

J:Fg_:_ FitRBe -3 P o
(N ine 77=iF &)+ {2 ra.edrict 0} -{3eNz0) = O

¢ 128300 & = (30 1o}
& = L9IRE v 10 pud
) Pee = (067703 Witigs=io™ ) = zov2 tb i
o= (Bes xpal}igs =t Y = A2ne M -—
bt By * 36 & = (VLRS- = €510 im
= Pl 0T iwm, —ulk
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246 The wiecl rods 82 ood OO cach have a diameterof § n (F = 39« 10 mD) The

encls are threaded Wil 3 pivch ol in. Knowing tha; 2Fler being smualy £U L nut
al s lIEhlEI'IEI‘l u«n:ﬂ:ll e, dewitalices (2) 6 bersicn i ol 0, (0% the Seflernin
of point ol Lhe rigsd metnber ABC

FROBLEM I

T -
fhn SOLUTHON
i' *l o Lat &€ ke the rotetion ot kar ABS o = b
I-—-—Eﬂ—-l--- ~TE R Then, Sp = &€ and 3.7 I0D 8
_ Pacl
| But 54 7 B, - é‘:;;
e Pae = {Ear P " Bm - Sa ¥ Las
"\ leg = 75 B o 90w . Sppn = Ou in
E.. 1 L i
i _HE Poe = B = E(FV = 0.30e8 i
“¥er. o - 7
- L5 t-.c' Py + (2T¥IQ ]{aq:f::ms (o) - &8
By e—fin -~ TREG w0t = 9B B
. FEF;_“ . . EAS
5{ n P-I'.ﬁ. LL:'
E| P,
_ L= &Ft = 9200, AL s c.3088 u™
[FP0 a PF: B (g =t Mo 206g) (10 81
L]

T2
r LASSTE S O

DEn, =0 GPe ~ioFRyp # D
(I8 wicF - S8 1w B 10V 22572 w0 1 6 = ©
Seaigx10 - 15 I0° 620 £+ 3.7368x 167 pud

(a0t Py = (L23572w 0% W B 248 03 ) = Hat wif

= Hel kll"$ il

o3 72¢d v 13™) = 27,3 wio™' v
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(&% S .+ 10 @
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FROBLLM 247
i L =
n B
A [
L)
IF
[
e
y Il 1
F
A =) ol

34T The rig'd rod AT i naspendad] Eom thoes wines of iha saims imaterlak The
croza-aectional apen of the wire at 8 is equnl to bt of the ertztecect ozl aeca of
rhe wirea A aret o Dhetermine the tension i each wire amised by the kel P

SOLLUTION
'thMq=-=’-" ZLE -.'-.-"_."[;._E.-'_F =
s )
s 5 E 5
USRS IR
£ 1
fem F P25z

N .-ftJ'] L2 T L EaST TR A8 ThE wrbas

{-‘: 1?*-{] ?_'fr{lp“%%}
oFs AT
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£ b B & _ -
G grslw)=w” B o E
¥ f .P"'._.,,.i F-oRee Sl
.'“é‘- %F‘E{'HE—"J :;.da-P =
CEEW )
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R = &-—LE‘ e ~"“”;‘j§mm 5" = oot §
p, = ELE 5 e LeeomiBAlAM o0 o 5 ety
A0
Tu"i'u-.,-! = 'Ps + 'FL = 15-'"#*33 M
Yowto® §7 + ELExw° §' = AFsp® 5'c 34ver v
T = (40x0  WEIREG >0 ) = 13,952 wio® N
H- (LS ) (B esaid® Y % (l.i%0 wind M
_ R’ |%.9%4 = ot c
g = b hosaTec 34.97 =10 Pa
Eh' - F'!li' - I e R - ‘-3+.E‘- I,‘EJE Fﬁ.

A SO Ok

At stress due b Todeicotion

Gy 7 3497t ¢ 12.083010° = SR P = I20 MR

BL* 18.% =ip" - Mezrpo® = SgRac R = ZCE MPo  -& f
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64 Toe stewl by (8, =300 CFa ard & = 107 ~ 1Y gre wsed o cejefarcs &
btz 2w (8, — 1005 Cil', g — 2000 = 107" () wiich je Subestad o a load S — 25 KN,
Wl the sezel bars wens libdvaied, tha distmace helween He ceers ull the hales
which =g oo il on the ains wes 1ade 4% i smaller than e 2 m neerded. The gtes|
et wrens dben piaced imoon vven 3 DkTeass their gl thd they weondd just fiton
b oz, Following zbmdedica, fae winpenire in the steel hare frepped back (o
faoin lempergire. Deterrnive (5) the dueraase i empesion |bat wes seiquirgd 1o fir
the stoad biacs o the ping, (4] the siceas in fhe s bar aftes Hee Lo ia applicd e 1t

L& Demrite the maxiowe lowl @ ot mny be applis] to e bees har of Teos.
461 1T e allowzble stees do the Ausel Tors iz 30 30 and the ablowahble wrasa n the
hresy bar je 18 Mbu.

SOILLI'HIM

| S Sﬂ.j'l-l':l'l-ﬂ'k‘. o PROELEM 38! 4o .:El]l'ﬁ.fr"'- HE 'Fbl.-LH"I.f_.b.."i':u'u'-_ a‘i"l.l"ﬂ,'!-ES

"
by

N Pua fabfe shrews

A1.08 MBs
Ailswahls ctressec:

&= — 03 M Pa

E-E_-.."-\-'-F= .3|"‘_."‘| MPﬂ. a E:bq;_b;w: ,EEH'P':J,

imr_.r‘t-..n_-ag -II-:PmH ..I.'-I:lsl.:._.mﬁI

L= e = 20 -2A.08 = 7,97 My
| i : Go = Ag+ IHEE - F7.68 FPs
I[ . EHFFEFmJnnﬂ ﬂ-.-'-:a.f.Fn.‘LP{ SHfeie=
LG 1At "
: B2 TE 7 JGowm - BLAF-iO
- G, camiet -E
[] Eh = E EYaTTT 27T l'!'ll"j
Ir Sr-i’}tallal:]ﬂ-l"' Ty - e ng & =L Esw et
L Boveas ! "Ihl-a. = (2 U 5 bGon v = Goow o™ Wt
== Avs USUHE)Y = goo wme® = gao¥ S 0
- Fo = B A5 = {Roono" oo 1{39.8510) = 2128w
! B, = EyAye = fluge o Haow <7 Wan25< g} = 2510 wi0" M

Tata [ mp.pa-u'-n_ﬁj! a,.JaF;+fc-n-.,.' 'FGTLE

P=P o+ P - 22axi0" & Zouveed = S70wiDt W
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PROBLI 2,63 2463 In a stendocd tzraile wear o sice vod of % =l iamncter 5 subjected ta 2 s
Gwcm of 1T Klps. Krowing hat b= 03 gl 7= 79 = |G pzi, detanming (7] e
e Ill_,.-E-i.n.d.ImH-ar — alongatbon o tho vod in an A=, gage tenictk; (8] the choaps in dianeer of the romd.
=i .h—-gnh;—-‘-
g o —
L
P o hip = el A B BE) = 0.coizz iat
= o Jzwpd " F _ 2z.a7xe? -
5= F - S B F ¢ Tgadige T T
Sx T LB (BRI xo )= T40w0  in © OLOOTES jn, =

By = ~UE = —(03NIPHGIST" } s — 292, 5 wio™

(1)
ot
rl

e, = (LU -292.5%i6°) = ~256 ¥/ im = ~0.C00RSE im.
¥ =

BRORTEM 2564 1-'5? A sbaudand teesion fest is nsn-:l o deccroice the properties of an experimental
plazile. The Ll specimen iy o Smm-dismmeter esd o s sobjeeed ton 55 kY
feasile fornza. Krenemg fhat sn«loopstion of 11 o aned o decreuse in diometer of
.68 o ave abecreed ina 1200 s gage laiggihy, sederine Lo aredoles ol slastlay,
thex thaciul s o Tigidity, and Foigson's ratio of i imatcrial,

SOLLTUOHN

1%.mm dlometes .ﬁi - _Ed_i- - E{E'}l - '.?G__”S.hht - ]_-I"E--”-F?"rljchnl

B o= 3.8 vt N

R LY TPTI Y

g = -Eﬁ,-_ T*.%L'T = §l.ce7w ot

Ex £ . %‘E“%_:ﬁ_f; = RExip*Fa = 2 MPa,  =-a

sr - -'D-G-J_ Ly
£ = 5"=-";1“I'E.-§l - - Hi.323 x0T

=
# E, q). 667 #i0 G.45en -

& _ _ _Atéwiot  _ -
& = Ay " F0omey THEe 10" Fa= 7.5 Mia ——

T
3;
-
!
-
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FEOIR]L.FM 264

IHHJ k™

SOrUTIOY

s

A

= L

e

£

&y A, = Eps =
v At = Ly =

-l
£ = %r _ 2. 4aTxi0

185 A 2ol length of 6o aluratiutn pipe of 240-mm puer digmeter and 1-mm wall
thivkmess 5 Lesd a2 shom colune am? camies a cotne axizl Joad of G4 kR

K nowing lhat £= 73 GPa wra) e=0.21, detesmine (@) 1k Sluuige in lemgth of the ppe,
() o chiange i ita wuter diameser. (23 the clange in e wall t cks

d,r_-.T 2D reen TJ= | [ d’ = dg-—ir [ _1'_2{] o By

L

Fh-dht b= B(240"-226") 7 7.2257 w10 mm*

L

2XEF MY

F = cuonio® M |
1 .4
a1 5 =”%= 630 415" ) ( ° = ZHRR T

TR RS TR Y TE x 107 )
= —1- 4T pam -

AL

-vE 3z ~[o33W-L283 wle ) = ooy it

[Re0¥ oo, 4=ic™ ) =  0.0%! i

oY dued e tad® ) T 0,06408 mm -

FEOBLEM X6k

-

|

286 The chane in diamedoe of & large teeed halt is enrefily mcasunsd 2y the mat is
tightenel. Knwing ket E=200 GPaar] o= 0,23, determios P e Bareeinoihe
balt, if the dianwosr i shserved o deereaee 5w 03 L

SOLUTION
Sy = - I3XITC m d= etein? m
- |2 x " - -
N

e 29

£ . -«
1,1-+___E.£ OB, - E . Rl ST et | THT .12 = et
{3,

e = E5, T (2000t A B0t ) = 149, 43 win* T

A= Ta's Elew?
F= & A »l494s

3 ZB2IHIDT e t 2 RIT R IOTT e

w0t 2Bx3x1o ) v Lozwp® M

= #7272 ky |

E’\FI [T a'al Ilnr\l" ) H
OO rar
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467 Annlaminum pate (7 = 74 GPa, v = 0.52) alate 5 subyeckod to 3 centric anl
Wad wiitch causes 0 moemal sces 0. Kniwdng ket before ieading, o line of stope 2. 1
ia senibed oo the plare, determing e Cepe of the lice wher o = 125 MPa.

SOLUTION

FRIWRLFM LA7T

The E-Jﬁf-! after Jelormation 12 Fan O = 2O FEy Y

| &
e = T, 13Swiot
o E 7 Ty o

By = ~¥E = -(B.33WLesswid ) oL s57g w0t

LaB%: « ™"

A(1+Ex)
/5 . ALI- 8. osa8sTYY —
v tan B I+ 5. 007281 [ 9955
28 A #00 h eermale luad 15 apolied w0 a te31 coopen mede from (i in. fal sweel plate
FROBLYM 268 (6= 2% = W0F pai, #= 10300, Detennine the resulling chamyy (o) in the 200in., gaps
lemth, {2 im log wisth oF portion 4% of ithe e coupon, (<) in tha tkickness al portion
SO LUTION A8, (&} in the wog-seclions] aren of pottion AR,
. : N
A ={i}[i"j: D.03115 I I - — gl T R s
P eae . 4/11-7 [ T
€= 0" paant * 1T pe tin
= ‘L"j_" - H'I_'HID'! = -t
Ee = F C RmIpe Lo, 0T A0
ol S LB, = {ZoWekd orwi™]* L33 wiF |, ——
Z,:E,7- VE, - ~foas(eeg o3 s - a8 6w 107"
(b7 Swwn © wady ¥ Y- tg™) v — 952 w0’ L .
(€ Sy ® Doty = (8 (- 118.62008° = - 12 HIwig . -
4 A= wilor w (l+gE Qg
= Hﬁ.tl,.. {]*‘E-J*E:"}E\!El‘i
bA = A- A, = wit g vg 158
= Jﬁ_.\jtf_ﬂ )'[' |®F o3 h'.iD-* - 'ﬁﬂ_-ﬁﬂ.#ﬂ:}_; + hzﬁ-.l';.a:i.fg +'E...||"'\-l-‘11\||
T =L T it -
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A9 A L. sgeare i8 serited on e felo of & Jacge eccel preesunc voesel. After
Jesaqurizadisne Bl Toiauial 2t crendileon al U squos i9 83 alkswo, Bonowing tat £

© =29« [ peiand r=0.50, dotermine the change in leogih of (2)ide 48, () side fC,
Ler) lizpirud (17,

FROMELFM 1%

Ry

oy <" 19 ki

SOVLUTION

- r -
E = % {_ﬁ# - Wi = i?rxm" iz net ora.30 'IEEHJG“}E

fey
B

fe

A
H

ll H- ' i'ﬂ = BELT? wint
PR NI E} . ?{E} - yﬁ'_‘\} = E—Eiéﬂﬁf—fﬂ-ﬁﬁk l-?"'"f'-"f-’j
= ®ALTC ¥ "

S ~LAB Lz, = (oo WasiTg=<@d = 5.7 <107 jm.

—
Se, =(BC )y = (Lon W B8LTexjo™ ) v FL82107 jm -t
RS Ve AT« (BF1 =J(RB. + S, +(8e, 4 Sy )"

= _,JI () + ZEa07®Y + (14 828w " )"
= LBI432 L
(RCy, = 2 AC =(ACY, = 3oTxid" in e
oFf U5e :n}nujdﬁ % 'Ft;.-wws_l
B
Lalg.ila. H-I-JEE r:.l'sfrl--a &, I:._,' .El--'lﬂut:- o1 shewn
&
I'J- Cl . ﬂ_,i-f' ht
p C

A Obtain dilfarafials
Fiun, whi ch de = %a}u. +'§-.=J'c

e de = Paaes 2hde

Bt =)0, ke kaxa i, c=48 in,
88 Q= F5LTPe0 i, ol = Su * 2280 107" i
.7 de = LU (a7 2 mt 14 %Esz.*&m TN
= B07AI87°% . ~
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FROBLEM 270

w, = Ckn

NiEiLF

[

L .

|

—_

i

———]

NG

P—1 $in.—

18% A Lein. syuare is voribed on the side of 3 lavge ereal pressare vemel, AfeT
praguarizat|on the biaxiol streas condithen a8 che squans ik as shawn, Kocwioe thic 5
=29 % 10" i erwl e 030, determoine the cheoge o Jength of o) side 4K, (&) sule 80,
() diagonal 4.

170 For che zquace of Prob, 249, decoovtivoe U evcenl change 1o dhe shope of
dizgaral 8 due (e the pressiczeciog ofibe veess].

i, = 12 L¥i

SOLUTION
B habal aide=

b The EPaPe s &= ~§;

The !:'_.Lnnqt Lot 5.4"]4.1 ® .z

L o - mf:djﬁ*e}t 'th-'. Ir‘FEPEﬁhﬁP
L'.-ﬁl--Pl'.'t.i'.-Fﬂs
_ adb ~Lan 4z o adb-bda | JbL dn
ds = o = E T % o~ T 8§ T a
o ::-I!m.—-a.t 1= 5.f':=jni = _%H]uﬂi
-E:l'ﬁ_ R - 2! - 1 1
i = (€, = 26,1~ T 1o [lﬁ.mﬁ - (6.29Y 5 #j0d ) ]
= BSL7Reiof
r i
% - & - =(8,-ve, - ,E'*r:s.ru&[';‘1‘“1'{“‘“]‘:‘*”“!-‘-1
= B2 7L wp™"
A5 o g5 IR0 V- BR TGS < 2689 wio™t

ar G‘lﬁﬁ;njl fw jﬁ-FE -

1ed. 95 wie " oL

v G ORET %

L | .—:m.fl' E FN sl-m.u'n_
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171 A birie uksiEin si-inflated slrocires ig gublecied 1o a Lidxiad Ionding tha ka
FROBL.EM 1,71 o eoeael slrmsey o = 120 MPa and @ = 160 10, Knowing thal l.hrl-:rfrn.pﬁ.l':l:;l of
ez fabuic can be apprmoomited 5= £ — 57 5Py Aed =034, delowning the change
length of {a] side AL, [0 side 20, (0} disgra] A6

SOy

E'H = 114 'H"D‘ F'g,. . l%": |=r}I E.I- = I‘I‘:"H!ﬂ: "'Pﬂ-

E_“ EL.{E.H_-LJE‘; —yﬁ“.,_-}
= Fraieg | 126 rit ~ (0.5 Y 1conic* ]

TEY. 02 s

1l

G e 26 v e &) gl (e )i70 0t + 160wt ]
2

lf'l-':' 5‘5 = .':..4__3 'EIE: z fl'-ﬂ-ﬂ = }[:?S"h'ﬂi ""fﬂ_: j = SLOTS Y

(b} See=(Bde, = {F6mm (13701 16° )= 0. lorg we

|

i

lalel sihes oF vight friangfe ABL as o b, and @
ot onts b
Obtain differentials by tadoufos
2¢ de = Zada + 2b Wb
de = —g‘ do =+ —E Ak

Bt D= DO me b 100w :-.rf'lm*w_?s-“; T 1AE Amkn

<

dﬁ-_‘l EME = D.EI_.I'E"-} I dl!l = Ek SR - O - [ = T,

Sae = oo = —:';:-;" (o255 + %}"“ (0018227 = 0 1228 rom -
E’\FI LI III\IF\III LI _LIN
I "UrJuartrtr.1a 1 i
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272 The brass nal A5 05 Nued wilh n juckes chot is used to npphy no bydrostatic
pressure ofdl B Pabo the 250w poelice 0ol the tsl, Knowing thet £ = 105G,
and w= 1,33, sledgrmine {u) the change in the kel Jeoptb A0, {8y the chonge io
duzivieger of pou tion &1 of the rod

YROBLEM .72

SOLOTION

Gy = B = -p = 240" P, €, =0

E,. 'é"iﬁf—'#ﬁ-'ﬂﬁj'h

IDl‘T*iD“ I’ 4901 - (.33)e 7 (0,353 48 xsat I

L

- Fag, 29wt

£ EL(—:JE-} v 6 - v

Iy

: 1::-..5':#1&‘!1”':"'551‘5'“3‘4'55] + e -{G-‘E-E-"If--'ﬁa*#rcf}]

= - BoLTI¥ IO

fond E-i'mhjl! i Jtﬂﬂ‘l‘l'r: QHJ».' F!nﬁ']'l'm Bl vz mbwedeed L Lz ZUS e

Sy=ig = (240 =22, U™ ) = = 027 mm —
) C]uu.jc in drameder d = S e
Ge= S = b8, = [SOY-30g 29 wre™ ) = — O.DIEBI mm -

W .\."
; :
L) .
e

4 7% The homopeneouws plate AHC1 e gubtected Lo a Maawl loading as shews. 1
FROELEM 173 lovwn thos = — & amd thot the chovge io length of the aloe in due.s divestion ot be
sem, Lhal s, £ -l I'.h.':n:-lil:@_ by E the moninTiz, of l:lal_v.‘E-:_:it}' Hrl-li.h:.' IFPisgin™s Takio,
cbamoniae (ot Uus regquurcd v iluchs ol o, (8] 1be rate o 5.

£, = &, , '%-’ﬂ', g, v O

Eeo F S -wg - 08)= HE 260
el &y = B, -
& fa= g (w6 -8 +6): £(-26 -0 4 6): FE

2. E -

—
™

E. EEvE
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4 7¢ Pur i raember urder anlal leuling, exp-ees fhz ol erain 2 e w direerion
forunamg wi wizle o457 with e axle of (e loid inrenns ofil: 228k <dein g by (2
" compoiing the hypatheonses of B ocgles showr in Tig, 254, whicl Lemsen

: I respeenvely an eletient befory and sfher dofeematlon, 0 ceing the values of Ues
_ - vorreapouding elicares e imid o showa inTig, L4 and dee gowralives] Mooke"z Laor,

*"J
A
3

|;

ral ek
. n J_
F|ii-ﬂﬂ. 1 H )
T+,
¥ :I ||-Jf )
‘*'£-1_ o
= . SOLUTION
gl !
Ffﬂ L [Tu ]
2 L1+
| |-
I - ] +E'||,
Al Bolore dudoarsation tfrar defoarrmatima
z z z
[FEO+27] = (e + 11 wey)
AR AR AR R N ERE T 7 D I - S
ugta 28' Y = e, 1B - 2uE, 4 eSS
H-ﬂ-ﬂ'jm'f" Edumvel Az st He' = B, — D E,
" , g'z g e -t
{bi >
5/ gte & 28
[ =
I A i
£ 24
r & _
F I
2E €
— -t
= LR_ £, vl
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Ey T

75 Tovenunigy aitusco il o kngwn that e sonmsl soeas o s gives dizeetion is serg,
for sxample Lod =0 iz the cazeal L= 1hq ]}]H[C shawn. Forilug pae which ez kanvem
Bg gl ntrens, sbom tha i] e sraiee £ end & v bieen determ: nes| experimenisl Iy,
WE CRG PERCssd o). &, aud £ 2k N lksary;

£ by L I
- - = BT Ll .
R 0, = KT — A R AT
I-» I-» I-pw s 7s

L= SMUToN

=

é—f_g,,u-:.l%,] €14 &= w#l-vE + §) @

Huﬂ'ﬂf‘pfymj {2 L}.' W omd a..ﬂ'J;n:l-J'b{'ﬂ

E, + 'br’E_r

HUMFP;II“:] 'f,” th' W fend ﬂ-wul'rt‘:l +o i3l

Ei..l*f-"’-"'En
E_._-u—é_—f-:lﬂ',,—:-!ﬁ}} = -

- e

R vl GRS

-u- =
I = LT -
- E
TE S e & Tl v -
LA
f';_mﬁ(E“*“EJ rEy 4 EL)
L
s (54 5y -~

476 [nenany silatims phesice] coaTRie fesvenl =i B0 oepumong iU a given
direciun. for cxample £ = 0 i (v eose shawn, @lere lenginading! ovemel of te
lwng prism i preveamd 6Bl svery point,  Pleoe sectmzi papendicolat wy g
louglrud=iiul uais. remain plioe Aod the sams disaees o, Show b to e Diis
Biuatiown. Whicl i kriavn ws plame stwln, wi can cepmess @, g and 2, s G lows:

¢, = v, +07.)

1o s [
€= 2ll-r5, - v+ 4)e,] & - FL- e, - p(le v, )

SOLDTION

Ez

T

Ey

it

A= JE-{-;-E,-HQ’N- 53} PO u{ﬁhﬁr} b

6 -6, - w61 = b6, - 06 - o (60 6]

-t [0-9m6 - w1296, ]

k(v Eorgy - w6, ) E w6, 18y - a6 ))

=20 VEy - wita ey ] o
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377 'Twe blucks of cubber, sach of widhh w — 30 nan, ace boneded 1o cigicl 1vupmonis

I"ECBLEN 2.7 und e Lhe ovable plass 25, Kwowing Qut e fege of magoitude P o= ¢ EN caoses

ket II'.'E'.-"":

& deflection &= 9 pan, dovennioe (be oxddulus of myddisy ol e ubher uaed,

SOLUTINS

C\'.J-HEhl'ﬂatT r"fF# L}-HEJ‘ er NLLC""‘L Tig'{:&ﬂce
rawried 4 *P*
T e 5111!“*:'*'?_'5
2fress o=

. 2%
~— P FA

A s [-'Eamj{{ﬂhm‘j? -'L"-E""’Iﬂ"l 'u-r1rf-|.i1 O [ Hﬂ.';z o

P o= 13x07 N
o B bt L 5 37903 w0" Fa
LT N
: £, Eem
'-r - T" - ES‘M” [] :'-DEIFJ?I“'
G- &= BINEEME o o 2gm0f Pur 1026 MPa -

The

Effeod tue Efﬁrtj canilanT

1.7% v Blacks of mibber, for whivh €7 = 7.5 ME, aiehoded oo 1 Lgid suppotis awd
oAbz oevable plate AR Korwdcg tal e wkbl of soch dock B o — B0 jam,
Uieeenine Ihe ellective spelog conaca, & = Frd of the syshern,

SCHLTION

Cangrdaw +he Hpper L-.l']-:a-n[r af rvbber The

—hI '-!'5 P foree coselesd i *'P

! r
y BT
v

I = ﬂ
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= Feow, whaeh

P = dAT
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k

= 'zi;& - W{ﬂ-fﬂﬂﬂiiﬂﬁh}izﬂm‘} = g 17«0 M/ m

e s 0 kN /M g




www.konkur.in

FROELEM 2,79

! Ehtﬂr‘fna Ei'rr:; T- -E T

279 The plustic block aluwn is bomled toa fixed lrieand w2 karzonial rigad ilap=
to-adulch a firee P ia applicd. Knowing thnt Foe the plastic ugsld 7 — 55 ki, deberibis
the defleatinm o |he plite whes P = O kips

+I5r-

Yy 4
F + !

i -
T

AT P 'Hl.-l!
Fal:'u-'f'.'-: blozk.
Tha hh&ﬁr-’nﬂ
red cCarfied

s Por §ess® I

A (B EVWES Y 19,95 LWt

The qewa s

‘ PROBLLM 280

T;;;‘ |oAeT. 82 par
E‘-lhtun.'nj mive Y= % 2 —;—5_% T 00085008
Bt 7T E: St hT - (22 )0.0085008) c 0,087 m, -
280 A vibnuion isnlion uict cesists of tae Bocks of hard sublor besded w pluce

A8 and o (igid suppoia o sbowo, For sl oppe bnd grode of ielines mseedl =, — 220
i ame] F = A0 pki - Koroawingg thal, 3 cenizic verbical Jorce of mapnidode # =12 baps
musk cawse 5 0.1 in. veelical deflecilon of lbe plate AR, desemineg 1y sialleal
nllowakle dimiensions # nod & of the block,

SOLITIOM

Con widev +he WLL—E! whock o he 'r'-.‘-f‘ L‘!‘. I+

tareies o Shearng forcr egual fe 4P

i

The E’q&nrfnj mfress ja

3
o r-ﬁ"u;rrd A = 5.% :%T TaAvAT7 ini
BaA A =BGoe)h
Hence b = ﬁ : 2,42 . g,

u&ﬁ h": 2.”1 rl-l. ﬂ'-"lﬂj TT :1.D Fi[

Y= B2 o e

5"*#!-*-’1-.3 sfra ;e
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epplied o the har onll 4nd 4 bes moved dows by oo et . Determine tha
maeimit yxloe of i frce P and the peamanent =1 ol flie big affer tha fimes haz
been mmaved, knawing th {2} £, = 4.5 mm, (0] &, = E mm.

SOLUTION
Aoom (6130 ¢ ug w3 oo ot .
$c Lg v B, %ﬁﬁ_ﬂﬂ = S 2 3795 mm
IF S = 5 Fa, = ASy o f_qaa :ru"}{&'ﬂ‘rm":l v 2|0, apd
Lndowding §' 2 Baube o Sk o 50 = 5790

5‘! * En"'s"

T

-
T g G, 2 Bl = 8, TS e v 0. 755 vam il
(b}  Tn v Bmm > Sy Pur Bl Exef N = mis.5 kU !
= 5D = 3D e = - -] e -k
102 Thw 3-uurs square bar AB beg g bngth £ = 2,5 m; it &5 mede ufmil gtesl oL at
FROBLEM 2,102 ia wsrumed 10 be slnniopluado with £ = 200 GPe and #, = 345 MYa. 4 forre P is
Ipp]!rlli tm the bar and théw roenoved b glva il 4 pormonset set &, Oolerming the
| [ raaxifmum valuw af te Fonee P actd the maximom amsund & b whiich tho bor shoald
. b bredcbed iF tho desdred value of o, is {2} 3.5 mm, (%) 6.5 mm.
EOLLTION
Lo A u(30)(asY s Foom' * Ganuint ot

fen) 3,: %5 b Bt B et LB e Y R s

':h': E.a: 05 M E.ﬂ"l B St r-hﬂ]ﬂsnh = A E | e

2

S = LEy = -EEE‘ = %ﬁ'ﬂ = M = 4oBI2E e

Whaw 3o =wcerds Sy Houa roddern W pareaMent
E‘i‘b'-t‘l't-r#. af '5,-_., 'l'h-lahni.rl'mfm Forrs jr:. P

V= ASH = (G0 win™ Waaswiot Jr Bloswld’H r Zi0.0 ki -.

EF: EH_§'= 5., - 59 &~ 5. T SFJ-E-,-

i

i
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. 210 Vel A i cnade of o milkd slad thed @ asauorad 0 be claslopl asts wilh &= 33
3 i , L
FROBLEM 2 = 15F kei and & = 36 kel. After the rod bas booo attached to a rigid lever ©1X, iLis
g foume that erd €35 £ -18. k0o high. A vecheal Gorce £ 1 then applisd ot © wned 1his
a . proiut hag meowved co position O Deteoonies che cedquived magptinsde &0 0 amdd 1he
NP defection & IF the LoveT i to 2Rap back r p harizaatal pasitioen aler O o rendved.
x EI'I:I.I. [riin}
fllin. =0T
: Sinze the vod AR 5 i be E.+"I“E"'|"E.-H'_'|FJ qunﬁnf}-ﬂh
C o : ' =
» % 5 H.e II'En".' Parce inthe red 15 P = P whas
H—hc = Py = AG, = TE)(8¢) s 1.97¢ Ky
-t T | 7" T 7 - ‘ps
cr T . .
e 20— Qﬂ'?-l‘."f“""lﬁj +he Frae ks Jnmf&vﬂ.u o5 Kewen D
n

o FM, = O B -2 P =0
Q,_ T ﬂ;% Q,:- %"FA = H;JEJS-EJE - 'E_".E kuLFI il
B = '.‘:In'.h'n_-:l uﬂfand’;nj_} +he :p-ﬁ”nﬂ heeks ot B id
SE - L.nsEr' - Lﬁﬁl‘.’ = M&Eh_ﬁi}" O, 07 ¢S b

8 W7 (e B
_,_~Iﬁ_ Hromq 'H’:u: JE‘F:JP"ME.:. h::hd Fj|lﬁ|.:|‘ Wity e,
o S

P

1303 Rod AR is iande of 4 2ai1d steed that is acmened ta b claaraplnetic wall £ =19
FRUBLLA 2,004 o L0 )i nouf e, ~ 34 ki, Advar tbe red has oeem athiched to o mipsd lever C it is

found that end Cia §-in. too bigle, & vertical fore €) i then applied a0 & wnnd thie

Pl hae uowed to position © . Dhetevpsine dee requivcd magilhsis of @ asl De
deflection & if the lever ia b seae boak oo o herizoutal paaition aftcr O s reoswel

2.0 EalvzTreh. 2105, apcnming that theyicld poiom of tue ol areck ored de 50 ks,
SOETTIO

Sine e Fhe woel AR (2 tu be sheetched FWH::‘.HE.H‘I’_E?‘.H
dha Fn..'il.lll'. Fvl:if‘ﬂﬁ Ve % b= vl I3 'P - F'l(JI l.p—L.a,H_

= fﬁiq = :E'[if'{‘sﬂtﬁf S. 5224 Wipm,
H\E‘FEH";nj o 'I'IHE 'F'f"'!!. hhﬁ‘!]‘f u"f‘jm“ Jj'u‘.n eh

ZH o -1 P-=0
22 o =m—£-£—;§mj= 3.CE ke 4

(r - &
Dl.l'l""l-rlj Un_pmﬁ!i'ﬂﬂl +he E..Fﬁ1'r'l'ﬂ Ll ot B i
N _ LagSv _ {Eu]{ilﬂ 1) ;
e ¥ Lagfy = c T aasi r = D10t e
e "H-.E EIIE'FEFII"‘MN"IIDH Jlﬂ.ﬂfm
. - = . - L R o
Slope © % = & 5 .53 57 01562

1
%
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2785 Fuck A# amd B0 aro mede of 2 mikl steel B s aswned o be elostoplusic
FRORLEM 2.105 with & = 206t GiFa and o, = 345 [4Pe, T vods are atroscheg ontil end has rnsved
dowa 9 oum. Meglscbop sieess veneentrations, determine () the maamum valos of
-l—% flz Force: P, [b) the poonement s44ieasuead ar poinda A ma M wflee the fores lse been
I yemoned.
i SOLLTION
-l Jinalic . - . i 8 -
TS S P, Flo.oss) = 262,10 ‘n: Prae ™ T (GOYE"Y ™ [5G ]
_ ey Poae = Ao Br = (9621210 W o =i0" |
PR = 2BL.TIwjOYN = 337 ki =
. . ' 'P P L
L i 00 sy o+ BB 20822
H v o_ AL AR st B + fA )
— 4 ¥ T oo wion FLIl wim® LS9 W o
f = 2.63 %5 = C3 m,
Bk F-n-FA+ A EPE B — B2 Frm- b Funpy = G857 mm =ally
e Fuu‘ﬂ' = Mo ?HIJJ;NQ " El':‘; hEnie Ep % —
2103 Fods A7 snd FC are ouale of w mild sceel daot is pasomed te be ol ki
FROBLEM 2.106 wifls £ = 200 GFa nod & — 345 MPe. The rods are giekesd wnil grd has snoved
down Fmm, Meglecting Acss cobeertraticns, decermioe (a) {be ma icowrn saloc ol
r— vhe bopes P, {20 the pronsneot sec messwred pt paints £ and B after the foree bae been
& fespensead.
| 2106 3olve Probe 2,005, sesiming et toe vield polng of e mUd steel wsed 4 250
L1 'r_,_.-sj-mrnd‘-:anul:ﬂ [LIEN
l ' SOLTTION
. - L =% =
Paa s T (0,085 = q6 s n, A = Ho.o) = LYo €G m
_'I_ln .
| ) P = Ao Gy = (962.1 507 J(250# 0% )
ngwm | [ mm dmer = 2o gamd W= WM | KM —
L P la PiL L
- (A ‘M, Baate ‘= Bl = = + =i
kI (b} Spring ‘:. 5 F " Eh E{ﬁ #H‘\j
P v RA40.F3x 0 ( 0.3 .z }
' @ = oo £ (0T Fed. Iwip® ¥ it v
= |.908 ¥ [0 = [LFED e
J':H' F-ﬂiﬂf' A dé? =l 5!-,.' st = Fmm~ LGB e = O il
Dt Fu:a.l' 1:.5_.. ne }rid’.{':m& T 'E‘:d | ey Ep Sl A1 —
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PROBLEM 217 LIN7 Ench of the ifrer: f-mm-dlarar sloel uables i made of an elostoplpgtic
miterld for whdih o5, — 345 bfPa and Ko 341 GPa. A fimus 1 s opplied o the
bar AFC amll the bar bee mooved deewnmand 4 disianes d - 3 . Knowing that

0 F —_
% atren chat ocoies Lo cabde 470, () the finad dlsesemiemt oF tha b adker the load
I T removed  (HTrR: Hpert o, cable BE I ol {aut)

SOLUTIONM

Shveiw o l'w"lll-'wf PJ':-:.JJ-I:H';

& ZHE w0t
Be = F® Fomper ¢ maswe”

Steein 1n cables AD and CF ¢ Eap = B -‘-i = T%-;T_i'ﬂ e RS e

S‘J‘fﬂ_fh - :,ﬁ:-hr.. EE H Eﬂ]’ - i - E:H - 450 #.I'I':'_I

Since Sap 7 Ey* '5;”_._—= '5';- T EWE " Fa
Forees: Pip= Pee » AGy = (28,079 W AS0210°) = TogRT wies
Poe = Abuw = (28,274 7o W 2495w i0% ) = 3. 7595 10 M

F-.h"‘ 'ETU[.FJLFIIUM oF bar a".!-E':. Fﬂn 1+ FEE'I' E_,. - = ()

@y F= Fup+ Feg t P = {0685 + 1.75%5 + 7.0835 Jwio™ W
- RS- .;? :l",fﬂ?' M - 13.? h”

] B = Zowie”™ Po = 25 MPa
BF e Uhﬁﬂd;ﬂﬂ P = (]

Ceble BE v not +aof Pea =
H}; 5:;H~.rnr;:f‘r‘5 T = o

Fow equf.‘F- b s Fap» B = ©

P sl Jq’ﬁpﬁﬂer-hj' 5 is cortredfed b e £inad ;FE.HﬂHS
! oF cokdeg AD avd CF.  Since +hae cadles Ware navar
permnneuff?r I:I'E'Pﬂl"“*"rﬂﬂh Hhe Hunf nFL'-‘p-Fﬂ..c.ﬂm-Eu‘f' i

5’5;.;2'5:;‘!:’

rigid
il

cables were instlalbe Lus, deternmme (o) e mandimuym valus of I, (8] the mpe

Far goch cabbe A = Flowm) = 25279wio® T

Sivee Eyo < EBp, Gpp= EEM’ Croa et A5 s ) = 258 wt0® Fa.

N

-]

=aly
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L 187 Jack oftbe tiroc S-mm-tiometer siew] cables Ja made of 2o dnstoplec
material b which o = 145 MPoond &= 200 i%a A foese P is apypdiel w1 doe righd
baar A B B s B s pocooed dowenwerd & dislanes & 2o, Knewingrhat the
uahdent e Inbtinlly toart, deermim (2) the mandmum volue of ¥, () thu masansm
stcoan thal gocura mouphle AL 4 ) e Tl Agplacement of the Eor 2l the lood 39
remrwed. (KT In pant ¢, seble S5 18 not .

FROMELEM 2000

2,108 Sglve Prch. 2107, crecundmg, dlset the cobdes aee replaced by tods o the smas
e insnl ares and meaterisl, Forther sewme thml Gie auds s brosd 30 O
they cam cary wmmpTETise Hines,

SOLTTION

v Boch rod A= 'H‘fﬂh poe) = 98 27Y HHTT wt
v -ﬂ.-lj' iln-"-dl'lj'lllluFI *]H't}ahn-a EfT' EEM = |,-|"253‘.|D-1

E Anarion

Stram v vrods AD ond CF:  Sp = S0 = _LE; T Ij;:;ﬂﬁ = .1-5'.5 e
) = & o - -
EI'I'M;H fm rosh BE EHE = E i T — A0 R 1

-

Since Eap B By ] "3_'" 2 EEa, < f,'{"&;}!;ﬂ"ll-f|_?_.5:er-;::-_ﬂ} - gfawin* Pa
Since €gq > By, Gup > 6, = 395 210" Po

Forees: B = Tle * AGp = (Fa.awdxw " ){250x20] = F.0LRF ¥ig N
Pog = Ay 7 {28 274 wio WIS wis® ) ~ F7545 2107 N
For E=|#-|'f|}-'hi"fr.ln af bar ABC Fag + P;.E- +He = P 0O
ta) P xR+ Pu +Pe = (70585 + 7595 + 206ES Jufe’N = 25T kM -

(b G = 250 248" P = 250 MPa

—
Llat &' = -::.L-s:n_-]e = -sh‘;pfa,te.man during UHJ’nn..-lfmﬂ

Pac 7 E_k:g'szﬂﬁg‘:llffﬂﬂwm"} 3' = sgzgaet 5 = R,

R - EA gt uono MR bee . 7 ogc it 3
For aquifibriven  P's Bl o« By + B - 14,137 =i0° 5
& ot PP = Pt P - Z3.Fw’ N

5! - Ifl_gj'jﬁi”{:f = LEdo it m
Parwmanesd  displacoment oF baw
Srop® Sem= 57 Znfo" - Ledowic® = O.Blc aig” m
> G.ElD ww it

Forum.Konkur.in
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LI0P Roc 48 cvasists of teo Fylaudbcsl portions 4G ad BC, cach wili a crogs-
sectioonl area of 1730 mine” Fomion A4 is maca ala reiklsics] with £ = 200 GlEa asd
G — 150 MPy, nnd poetica g i€ mocle of nhigh-stecagiostoel wath & — 200 GPo eed
e — 245 M. A Jond P i3 applic af £ oy shown  Assuming boll steel, po be

PROMNICM 2. 197

T ] elastoplestle. dabeaning () the maedwm deflestion of O if P iz produally ingremsed
crom zare b 375 kN amdl shen reduced Lack w reny, [5) the masimunt sesss am ench
LEKI mm porrtion on e ood, (¢ e peemmapens detectioe of &,
SCHLUTION
1= A A Bl T a CpeSF IR i 5
- Dispd T 404 yindding of AT
ILliL ¥
- O Ny e & 198 250 #int) -5
1 o %ﬁ).'l" LM E‘l:#ﬁ = E " qﬂﬂﬂlﬂ* = ﬂ.ig?fii’ﬁ M
Earraﬁpth ﬂ'l’l'ﬂj Fovee E,“_._ A E}k {7 Lo s Jarm et

= YRR Wit A

£, =-BAS: o Qw0 w6 X 1750007 Jo. 23188 )

Lca. O.1%e K378 O N

L Fowr EqullA,;Lf:UH ot :.,.Ig'..p',,....-...g.u--.‘Jr at i
lE:-u-"'F Fao. ~CRp+ BRI RBw B -Fp= g5 xo* N

Hsinc:Azf "-;JﬂHJ 'P 9?5“'4'!9 N = E?{m"ﬂ -ﬂ-"r
F Lol :|I' * L

Fo @ Fio = P = 437,58 - 976 210N = - 527,85 i W

. - Gglen  (E82.5xp00)(0102) 1
I:ﬂ..:l' E‘ﬂ. E A {Iﬂﬂﬂﬂ:}fl'-'mrh:r‘} - E.E"j?? H'IL':' ]

e OLIT2 mm =t
{Lj Hnw"mdh E‘i‘rusﬂr E'-' T G-‘I'f.-"ﬂ [ -] 25'.:1 HP;-_, |
= E?ﬁ- - LY . | 3o7 10 Py v - 307 MBs, -

IT5a wic =+
ey DeFlection avd Forcee For '.-'lr'idpaﬂ-.nll"nﬁ

r 4 E't r 4 k
F::J:_-FE_E%,":—'.E"EFJ]I".“ - F:.='H'.-."L£‘-H;

P'= 97%5x10" = B~ P, = 2P Pyt = 487540 N

g2.& v 1o, 1900

2 =Uﬂ'ﬂ#n:r"){i155#m"‘l = OREYEH 1 f w

3p T Bn 8 T 02790 - 0. 284k = 0,02715010

= ﬂ_ﬂi’.—? L -k
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108 Thed A consiste of twe wylindrical potims 40 and B el with 8 cham-
sectional alva of 1750mun’. Pirion AC i made of n mild sl wily £ = 200 47T and
w4 = 250 MDa, aewl portion B s made of 2 Jipl-0 emeh secl Wil K = 200 GP sl
i = 343 MFL A loid P os applisl nr O 2s ghewn,  Azsimiog bk stecld 1o be
elauleiplistic, delatming {iy Uu: muximum dedesthon of CiF £ ia sralunlly jcrease |
i Trun e b2 072 kN ana) 1hew veduzed buuT ro gere, (5 the mnxbown kbess i ezl
Pty i o, () the perpinoznl deNecsyen af O

‘ 2109 For ks gompoaits rod of Tadh. 1,108, iF P i gradually imireassd foun wem

FROEBLITM L1k

nnril tee dedecion o e C machez a ihasirmom velez of &, = (b3 vwis and thew
Jevred back 4o 2or, delemming, (a) e masiman value of P, (4% the muximum
) wlrcss in ench podon of Ues nod, §2) the permanest delbection of £ aftee the lond ia
3 ceauoansd,

ROFLIMTIGN

Displacemeat af © 5 Bw= 080w, The :ﬁvﬁﬁf.ﬂf-ﬂ{.hﬁ stva ns o
£,

_ EBe B b L -3
B = Tae T D mm 5789 010
San F.5¢ pyey =%
2 = - - = = -1
E[';E Lﬂﬂ 195 LETRS =i

Sheding at jridiad ;,rip.[i'plr'.-'ﬂ
&E— = M . I :-f”_}_ﬂ

E'f_."l'[. < E o e {-;I"IE-[]FPI.LH-U ]

Egee =- Lk o BWHOL -y g™t (ohatie)
la% Forces ? Fe = AG, = (saxer®Kasorio®t v varoaxage? w
b = EAEy = (200vi0") 1750 xic™ Y- 1s78teps™ b -552. 6™ M)

| = g-rm'ji'lu-:u—x F elawent ot Fie = Fea - F = @
P e Fae- Fo = 127.5 010 1 5526w 0% = 990, £ 10° M = 39D p)) o=t

by Shrossest  AC 6y = Opue = 250 Mia -

R £,-= T'iﬂ e-Té?_i—_;;:Ef = S0t P s -3L M P, -

(= DE‘FPE:—"‘:H ﬁ.ﬂJ ‘Fl:bﬁ:rl-'i ‘Fh-'- UH.FnMj:n-‘

L} ' L
EL-' E‘E—JTH'—'E e PJ:E = - b — i

I - -
EA L TUER L © T
P B Ty = AP = wroa s M L B

&' ffofeio’ 1o 192]
(oo M) 1rSoxja ™) T

N4 A5HIOT M

O, TLETE wiy o £ DLAERTY e,

B 5 Ba-E ot 030w O LI w2 OL0F] me et
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PFROERLEM 2,110

Tow the f-e;-nigene:i steet AJ_ = i{'&j{?ij T LTS Tal
=N %"—* = “L};];:'ff;:’“” T O.O484T7E ia
Toted avea - A= A 4 A = TS

Eﬂ'{gmﬂaﬂ

¥

(al Ferzes

L

¥

o Stpessec
- P
= TR
Uniasd: "

(2 Formoneat zet

NUILUTICS
Tar ‘|'1.4=.' r»—.-'.?aj i'l‘g-:_,j

2,311 Two wernpered-steel basa, cach <5 -in, hick, are banded 1w a =+ -in, mild-stesl
har. This comipoaite bee is subjuAed a5 shown b g vadns axin] Ioad of Tz o
BiAb rleels ara etnstopluatic witl & = 2% » W pei and with ylald eremthy equn? to 100
]_-:mand 0 ks, respectively, for D eeopeosd omd siild accel. The lsd P13 grodually
inersed fram zeco antil the defenation o] the bar maches o nesimum valoe &, =

004 i, ahd then decyensia back lo wem, Uetnomie (u} the smsimim value of &, (4]

V3G MIsEInG N sirasy i the benapere s o] bar, (0 1he peromanent el uler fhe Jead ie
reTneed.

1.6 {wt

A lEyan -
- bGe | (I3 Eowio?;
5\"1 - E =

L B L

= O.3IYI1%8 |h.

The fm-',P‘J steed }n'euj ) TeMFer-eJ steed = elashe]

= A, = . oo)sond® 1 r So e ..
c EALRL | (et {05 nuoe) €2 14 win®
L 14
s P+ B s ot b = M2 ks -t
€, = {’-— = Gp oz L0080 i o+ 5D ke
- S Mwpd N .
- HT ul = EE&EEIFIII:: |I!l —-= EEEQ kﬁl el
p_ PL_ Cnmesera® Yy -
S = Ed  (mammt alhoe] - D-oR0TY o
BpT 3.-% = 0.0 - QL030%Y !I
=0, 00706 (n, .-
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LML Twu temperead-sionl bars, cach --in diick, arc hunded o 2 3 -in. inlel-s1cd

ks, This enpisiie bor (s zulsiecind ae shown g a cenise a3 i lekrcl af vzl nde F.

Mhoek: ebssls oy claston luslic with fo=21 = 10" e A Wzl evelcl EBE S cymal |00
ki und 30 hsi, respeciiecty, i he teopersd and mild ateer,

FROPLEM 2112

5112 I'ee the pompoaile Tar of Pk, 3 1L iF 205 arabually ingrensed fram <em te
26 kipa arud hen decresssed back 1 mer, deierming L3 the Mas mamy detoren o al

A Ihus bir, (8] cheeasimuim atroma o Ues dorgors:|-stzel s, I+ ]l perninencses alter
. e ol i pemnaeed
1“'|il SOLUTION
Aveos? Midd steed A = "—':If_f] T ), 08 it
Temperah steed Ao = -‘F' Wt = 005wt
Tu'lrﬂj_' : p["x = A... -*.Id"ul s |.7E rull
Tﬂ‘i'-inﬂ toree to -F-'JE.EJ the modd ztecd
En = ,;,jé = Fem BBy s (LIS Weoms® ) ga g0 gt R
¥ P 5 Horghre wuldd staeld }IJ'E.F..EP;_
I—.E-‘i‘ "F" an‘te ::qnhrf-f Er rm.-FJl E+EEI
"Fuf‘r:.ﬂ oy eed L?- -J-e.miueﬁfJ 5'}2:_-..-&"'
P'. = AG = leel(soxia®) = sox0* b
Foe P = P, B P-F- 9we™ So=0" = 420" b4
Bl ﬁlsrleﬂ-}liwﬁ _ .
o 8. Eb. “ 090108 106055 0. Q3280 in, -
I¥ 4§ » jo* 1, :
Bt G, = Jix o IR o syt 64 R et
d * A, o185 F*
) ro. PL_ (gep® 30143 .
Unﬂuu’mﬂ £ = Ef W%TET_ Q.o
¢ 5_. = 2, - Er = Jo3oi0 - D OIeE T O O0EEF (. -ty
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FRODLEM 2,143 1.113 Har 48 hps 2 oaeas-eatLicmy rea. of 1300 et urw] 5 made of 4 seael that is
usmimcd to be elasboplsclic with & = 200G, aad .~ 250 MPa, Knawing thad ghe
faree F incroanus from 0 e 5200 kN arnd then deereagss e, deeermine (ap (e
permuacot deflacticn of paiine & (5] Ibe resitnnd atrcss |s tha har

T

SOLUTION

AR 700 met = fHoowo s T

Fovee te yiedd portian AL 1 Ty 7 AG, s {loewd " lago wigt)
Pre P, = 3o wiafuy
'(-L_. -— = -[_‘ Ty E?ufﬁfLrn’um F + 'F::‘ - 'F‘:‘,_,_ = o

FL x Po-F= Zocuan - 590 Hf-ia
- Ino At N

Fala _{2moxo*)lome .o iz0) -
¢ =- Fala, O ORI o 7,093338 we
- EA (Roa 10 )00 o) Gass e
& = :ﬂ. . l’ﬁf:ﬁ_ = -JES. 332 +id° Fa

"—-Jh Fadd'fnﬂ

1

o'z Faglee _ _ Pole - (F-Fllie
a EA EA EA

Hi_: ur'.ﬁ + "I—J, = FL:B

£ A E A CA
t _ Fle . (Szowic?)fodde -cuire) 2
P T vt PR = 7873100 N

Fa = P = F = 378 3=10" ~ 520" = 24y, 88 2o N

v T 79, 182w (C®
Ope = & = MM,”{:{F; = Bis s wt Fa

- 18, 1E3 xgr}i Ta,

A
g0 o Tt | L4l Blawpgt
it A JROF x o™

p_ (378083 0.198) . -
. I_' {%&% i G | Row mi1ot ) Q.1 BTeN O .

) Bep v S - ST 0.293383w0 - 0BG w0104 K
) ; . = 0. O e o
b} Gpe = Oy = Gl Zsvwia" - 315,183 w0® = g8 30" 4
. = -55. % HPa -
Cra,rer ™ (e — Ceg = - 1822855107+ 113,192 310" = g5 a=10° Py
= =52 Hfa
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PROULEM 2.114 £.113 Bav AM bae. o groza-aoctiooal ard ot 1200 50° cd i sy ol e siezl that is

#25lmed e e clasiupuste with & — 28001 and on = 250 MPa Krousiog hal 15e
lrwe I inrreases i 4 ko 520 KN aed faen d=crenses o zero, detarnine fa) [he
Feomanene detzetian af peint O (8 the regidunl g i me b,

L0 Bolve Pron, 2013, acawning thata = 150 m.

|:' - 120 mm
' \ EOLLTIOM

-l e

B 280 tm® = (2o g 167 o

Foree o yiedd portton AC: Ty = AG, = {1900 w0 " Wogo »10%)
= BEoowlor N

. . E;-*QH?UEP;L!'FUH 1:*'?1-,& —'P“, =4O

=

] s | o P - F = BO0 KO — SR0 V(O
= - Ao #e* N

_ Pelee _ Moot (0442 - 0. ta0)

- - . = 0. FAFERIBwiOT
e E A [Re0 st ) 1 2ol wfor® ) 0. %23 f "

d
G, - o o ARow@" o amm et e,

L T R

Uﬂfumi;hj
i. Pu.rlr-u . Pﬂilft - (F - Pn;jt-:n . L. Leg ™ = 1ile
T ER TTER- T ER g ﬁ=’:'E’I+ ) B
ﬂ L3 I'J% . it
P“: - E-i:ri_m - 1o ﬂ}t}*{fﬂqqu i = 3‘5?‘??3“@3 W

Fg * Bu-F - BoZilixic’-iow ¥ = —miz, 1a7xid N
5! » {307.773 ce? V(o800
& Groawo {1100 «lo=)

C L B ZORTISEID Y
G ° AT TTqopr@w -

O, FROHSE IT ¥ e

are.ok) ¥ Pa

v. Ba _ -arndziwed : -
Toa BT Taarms - " VFATEmE ¥
a) 8, v B - ST 03T G- 0230450k = (.00 TR v

00758 kw =l

Zhoepn®— A5 gt =jrt = LG 0a0 e
T =~a0E MPa gl

1]

CYRE UL W

— 13 RIE ':e'jﬂ't [ S o~ Y T R Vo w!n‘.}‘ Fa

szru = Eﬂi_ E;;

= = ebd MPn -
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PREMELEM 2113

L0 T torapered-aived bare, 2ach % i, thick, are bonded w s L om, mili-steed
har Thia catipsite bar is susyected ns aliomi s cenmiz oxlal low of mAgnitd 2
Bath sla s eldatmplast¢ th £ — 10 < 15" psi and wath yield screngtis equod to 100
kesd st S0 ki, pegpestovely, lor ibe tempered and mild abol.

*LUS Fou il coopusie 2ur of Probe 2,111, determire 18e regidua | stresges in the

) lempered-see] bavs 78 15 gradua lly incressed from 2o o 08 ipe nod ten deereased
i LLTS [ RS TTL

B LTTION

Preza 1 Mifd gheed A=z e oo LY
Terlpcﬂsi'l £tae) F"I. » {ﬂ%}:ﬂj = 0.7 Wt

Tatad s A = A LA, 5 75 W
Toted fowrze o :I..u‘aalgr.ﬂ; the v b zteal

Fr

S = 3 oz A, = lLas¥saad - 3?.5?3'#:'5';%.

Do 2un dhorefare o fd stesd ?-fe,ﬂﬂls
Let T 7 Jure carved h-i'l ridet stmed
'Pt ¥ foleg zareiesd h}r ‘]‘Enﬂph"tﬂ stuss
Foo= A B, = ¢lea¥gare®] = spwis’ A
Pa==F Pz P-F = 9w - Soma’ - 4500t A
= B _ 4dawed Foo
&, o G40 b
. T 'F * L
Ul"lp-ﬁ?ﬂ-.ﬂ"-l"lﬂ 15- = T %};ﬁ)— = A5 v F'l.l‘

Fesdoal sheosses

ridd steel

SLH. = 6 -8« rto w3 =g = g "‘“"E’df"""

£ =g ket

tempered ghask Soves = o= 7 &4we®— Siwio"

- E:"l!':fliﬂ':'-l. = 2 |l
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L020 Twed fewapecsd-sieel barg, gach ﬁ-in. thivk, ure bended 10} i, miild-stezl
bar, This vempesile b is subjected 0a shown (o a conbric a5 i8] boand al nwpnitede 2
Eoih yceds ere clastoplastic with £ =24 = 10 psi and with viehi srrenpEihs espiin (00
ksi arel 50 ksd, respectively, forile rerpered nod mild =lecl

#2116 For the compoaite Tsr in Prob, 2,011, determine the ratadual swszzoe o dhe
rempered-atesl bars it F is grndually increused from eeeo wnll the definsstion ofibe
"Eg bur renchey wmaimoen salue & — O . und is bheo deceassad back o v,

FROULEM L1116

Tdld. e SOLTTION

Fovr the wifd streed r %f [T R
L& 43 Euwn®]
17 S T 'EH = { :-E.?”:.g = OTHER
S

=
For the 'f*&wulpercd =Tent A, = ir]%:'(i'ﬁi = .7 e
o L&m _ aitpewior)

lg'l";?l_ = E -

FERE VL

Q.A%EITE
Total avea: A A v A s LI T
5.-1 < B < 5!’1 The ol Efwﬁ;,-r'eﬂd'ﬁ. I_Emlpewa-:i E+EE'.:';:"I 5 -E'.J;':I:l'E-‘f'r'r_'..

Forces 'F"] > AGy = {LaaWEDxie®) T SE':'HID! _ih

Hﬁlﬁn _{Zreoas ooy o2 18 wio® JL
It

i % = &y = Soxia® po

- - T
&, = % - BEHXMOT - 32.86%10" pa.

£
3
>
2

r

Uhfﬂuﬂ'fﬁj &' = £ LAy Y. 2R :rﬂr:l! For

Ees -‘:Jufmif 5+rr5?:5.5

E'-;_,H} ~ 'Ef_, - '5“' L Ig’u‘l- E‘F.I::'EHIEJ = - |H, ﬂE:H'ﬁ::F' 1h
- = 'l'l.-ﬂa W' |
B, res ® &, - G v $7.94 - ChoRwie® = IR.78 > io? P
= 1878 ks’ ]

R
oA
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PROTLEM 2417 _1.11'? M wirgom wie] rod of erovs-seetionAl auca A iy yitachead 1o rleid suppors nod

i LGl b s tempetature of B° L The sheel 8 ansanel 1 be ¢leataplastic wath i

) = 230 MPa il €7 = 20 GPe. Bnowing that ar= 11.7 x 10520, determine U i ress

A B2 i dlrz ber fay whan tbe temperature i raised to 1655C, 103 wller e teonpesature hos
- merumed w B0

!

] SOLUTICN

Deterwive 'F'E.W.Ftra.}l_.am -;J\.u,n:'e Jo cause ;.u‘f_al:l:{;'uﬁ

- -BL . S T =
= mag +tloldT) = -5 4 LafdT), = 0
(ATY, - B - 5 *io* - .
* Eu G T  w167) ne.a58C

Bl AT s les -8 = 157°¢
e} "'l"'n'e.-F.-i'-'nﬂ SELUrE = & =-0p - - 20 MPa —a
'::.*:-n_,prn.a (AT ) = 18772

] I ¢ ]
§ = 5,+57=-§—EL 1+ LetlaT) = o
-F_'_I;.n'

‘SJ = ry = - .'E-ﬂ{{.lﬂ-l'_.}’

{200 wo? W 0710711575 - 357 38 wio® Pu

o) B = -G &' = _2govio® 3 3738010 = 1T 38 kio® T
= 7.9 HPs _—

— Al A T
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L 18 A nwrime Bae o luminmm iz bonded (o the Heka of athick ste=] plge o
thurwms, Ingtindly, st 1) — 207, all shvesses e it Kewewing Ul vhe temmperatuce
will e slowky raized to 4 and fen reducsd iy T, devetrine (o) che highest
temperadyre T, the dpes mod resabt in sesichzal Areavss {¥) s operawme 1 that
will resull imow remubanl stveca inthe nlumirum couel to 100 Ml* A & = 2246
* 140 for dae adumiouemn ad o= DLT = I fir e sioel. Fimtiver wsume thad
the aleminam &5 clasinplasiie, with E = T U acd oy — 1000 MPh {Fliee Woghert
L amalll slrowses in dhe plate.)

FREOBLEM L1714

SOTCTIOM

Dot o ' ff-‘wrlpw'f'urﬂ :hnr.j& o cause }'ie.ai?'slinﬁ

+ Lo (AT ), = Lo fAT),

& = - E(dfa-0:1(ATH = -6

Gy lern v e

(aTy) = Elo,-oh) (0 200 Y s 107300 ) T ReoFC
(ay Tar = T, +@ATh = 20 + j2o.88 = 140057 € -
Afber yisdding
B = %LL » LollAaT) £ Lot (AT
Con fin
g = EIEL # Lol (ATY = Loy (ATY
The reacdond stress s
G = G- & = & - Eln-a) (a7
et B = =6,
=Gy = Gy - 5 (da— 00 )ATY
AT - Efiivds] T o HE:‘E}:E:{;:;-{?:?)CIG‘I 28017 C
(k) To = T+ AT = 2o+ 28037 - dgo L™ ——

I P ﬂ@,j‘cJ #he gdom nue bar wilf mest -Fu'kerl"ﬂ

-]ri‘e_j'.J A C.DMFHHE:M.
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21Tt The precl od 48 = winched ta Tigid supporEe and |o uescsssed ot g

teonpecahre of A6“F. The steel ia nasomed cdostopleatic, wit & ~ 36 ks and £ = 8%

© 0¥ poi. The demperaiare of bk pertiona of the od is then rised o 350 °F,

A-om* A= 10t Kouveng tho & = 6.5 * WS, dedermnioe {r) e miresa in porton AT, (&} Lhe
I | clalecti o o puint ¢

L i

PROEIFM 2119

SOLUTHIN

A i F

|-'|-'|' In. 4-1! - ld —'-I Ei-ﬁl.',' = 5-5.:‘- & & SEI-'I'J r = -:1 l:iﬂgw E.+ W, |-1,-\.+!}

D E.'I'Er\' l""l'll'lﬁ ﬂT ‘J’\J RNy '::rl I.E-FP-}I-"':L '-""1 ﬂhlcp -
¢ — P Pl _ Pla , L a7 =
~»_ i‘“ E P T T e ol ©

= T le , Le
taT) = '-AsEcI-e-(-ﬁ_.n;.+ 4[3'-.-5.11\)
Bt '«rll'tj.-f‘;u-a T = J‘!"tﬁ,._""-:l_-.-'

- Ape Gv f La | Lu) _{p.70¥ dgnio™ 7 Iy
S vy (f A @zt Kasm“}(ﬁu - 1)

152 7857 F
Betuad AT = 255 - 88 2 212%F EN . VP ;,.'r‘c.-lllup.-'-d'] Secust

1]

Gﬁt = =G, T ~EL Ly =3

P oo S, A, ¢ (oo s 2520’ M

B % -Sen - B - Lao(ar)
{gmgwn)1u) e
T o fzmen® Loy (14 )(e.s007 ()
= SLolRITE = O, 01FRT4 SO0 TG i

%L:’ O 0T g w -mily
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215 The ateel Tod ALC is atfached 1o cigicl suppors und o, cistressed at a

PROBLEM 2120 temnpecature of JR°F. The abeal ia pssimaed elastoplish, wath e, - 36 ks asul F = 23
% 10° psi. The 1eciperatar of both portions ol the tod is then raised to 250 °T.
A= 0Thak A= 1Nzl Hnowing that &2 — 6.5 » H}'i-""]:, l;]l;'l'l:l'rl'.'il'lE 1_-5} lhe sowd in j."i}ﬂi.ﬂ-ﬂ ..-1':,. I_-t'] the
1 ] Leflecdzon af poine £
|
#2138 Sulve ot 2,119, assuming that the lemiparatunc o U Lod b5 roised 10 220
A L I omd L pelavoed b2 58 °F,
I'-f ill.~|‘_ 14 I —— S0I TTHIN
o £ S - EEMJF ¥ 539,_._1' = & (caratyaint )
—'—P{ e 'Ehg‘+yh :..-11-_ ﬂT 'I'l:l [=N. PP ':l.' I""_'_vl'-'lnhl..hj et |lr"|':- -
w Blp o Blee oL atAT) = o
[ fi E b
hT-_E._._(L&J,!'-.e:_ﬂ:. F I;L.Pi)
Vea B0 L A Pep) CANN 2T et NG ot ) ok b
- - 1
T 60607y 5" P At yieddia  Fr = SiA,. = (At x4 o= 25200 By

(AT), = (Goes /e Was g epa) = 8L 78 *F
Aetuad AT = 250 -38 = 2U2=F > (AT), = yreding ocouns

Gy = = Gy = — 36907 pai
et
S = = Sqsy = I’;TEF  LgeotiATY = Ei;i’;f’ﬁﬁ:" Ty NPT LD
EB
= OLOIT7E - AL 0IFARE 5 - DLOOT7 NG i
. s Pl AT A
Confing  AT= 212 °F P = Tesmavo? © ToeaT Xl
o -ﬂTr _ s - 2
P = cacmmos T Toimwigs ¢ ST .

fad Res/doed z2ieess in AC

E.lr".-arrs = -'IS"P +.|'|5I-E,||_ T _EEHII‘E" + w = rE,'?-‘.'f ""'l;aif"il.
-

R
= 3.9 Wai —rt
T R L Y
5‘; - = 5‘& - + L:uﬂl-r.aT
=
_ tawse b XM L e e na ai
FaiDe I LOY (i We. £
= - N.OIGER] + D.0OIF292 T Q.GO0RH) e
.. 5o+ 8. ¢ =A0aTIE + a.oed]l = - AJDBET .
0. 0047 in = —
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ZAZ1 The rigid bar A5 i3 suppnrted iy bwa links, AL und 08, nf wniftom 37.5%F-
mm reclanendir smes secgion and ousle of aozeld seeel thel iy asswned e be
elasiaplagrle wilkh 8 = 200 G2 aod o= 2540 3% The reapnitude of the foees O
applaed a B g goadelly iueeaisd fom 2o (o 260 k. Enoowing, that o = D ed0 b
detzemiine (ot 1be walae ol the nonnal siece incach link, (5] e maximom defleciion
of point £

FROVMILEM 2121

SOLTTIMN

Sta¥ies: FHM, 2o aepe{a-Rea- 26+ F, =0
Dt:.;'m"‘rw"'llﬁn DB dEY 'E'_, 53 = ag = 0.640 9
Efastic Anakysis:
B = (326017 228 mm” = ZASHAD "
= - RemwatHaa o le Lo
P, = _'E:E =) Eﬂmxﬂ 2RI e 2o g7 vt 5,

(a1 = (HeldTwjo" W24 &) 5 GF.BEvID" §
&
i Can = %ﬁ“— - Blo.6 Aln &
B %
E? oo eV Ifan o™} . c
Poe = %55: & mf Sg = 45ate” 5,
= (4500 Voot &) - FE. 5o vt B
Baa = I;! = 230’ s
Forcomm 5-]'...{':1:5 G = FEE + j‘:;'; "Fm = 'F'“ & 4 118 P

= [28. 20 «10% + (4.128 ¥ 3%. 88 c5Y |8 = 31706 =0 B

O, ot yiekding of link AD
8, = Bo# 3% xpo 7"
@y = (217,06 ot M 2042901070 ) = 255.27m° N

Gop * Gy 7 250WIG = Sloswwe’ g

Sinee (AT A '--"."'\-?i"‘i T Q,-# Jok At -:I.a.':.l!:'.ufi, i = 250 MP., -

s AE, = (22500 " i{ase-1a™) = fL a0’ N
From Shifins Taes fi= 4015 Pap = 260 w08 —(#025¥50. 25 16" )

Fhe | 2rs?wie?
2 —c o= 1aH.2viet s
A i Is _ 129, % ], -t

Pha = 27. 37 %10° M Boe =

o - The boe  f27.8472102 (). 2) = GEl.E3viet w
BT ERA T oo vio N Seio™ ) = O.EEE mm =
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) ? FIONILFM 2,133 ZA2E Tles ngid bar AR Gz Faported Loy t'ﬂ::links._.-da'l ame] BE. ol umifowm 3 7. 5%6-
[ "), mm rectangrlac emes secfisn and e of o ild steel thir s assymed 1o hy

Bpplcd ol & is pradwlly mcreased fraet zera b 260 kN, }Keo wing thnr 8 — {1640 m,

deterroine (o} the yale of the cocmal stress ie eneb ik, %) e micirnnm diflackom
il pvit 2,

1121 Bolve Prob, 2.2, kouwing that o -+ |76 m and that te mugmilye: of the
force 41 spiplied o B i eeadhaally inerizmed toons wem b L35 k.

ANTOTION

PR
o , Stetics! ZM_z0  1re{q- Pl =4.64 P = o
o For A
1 1\ o +‘| ! DeForma bioe S,n - 148 . 53_ = LI8 O

I'Q_ E‘pﬂ""-l:f -""I"an?-s.‘:
B B o= (IRENUET = 225 rm” = Z2Ewp" pid

| —— - ® = -
I RN N

=02 H7x 10" )64 8 = CR.58 4ot ©

Boap = -:Liﬂ! = BIOLE A O

- EA - * ~ * e
P = -5, = “”D”I'f'ﬁ:'f“"g"““ }55 = USROS = (4Ewot )L e B)

s T9.2%10% B Bap = %l = 352wl @
Fraw Sthiea  Gu= Fp+ S P, = Fa + L5060 P
= [73.8 7108 + (1,500 Yen8810%) |6 = |78.£8v/0% &

ef b.-*' ?IJ'E'.FF!;MJ uf .5','.*.]{' EE E;El = 'E:r - Anh '.i"ﬂlf_‘;!" - 3152*"!"::" E:"'
B = O 2uwis" "
Qe = (iTa 2w 10f W7 e, 28107 ) = 9L 86w N

dince Q= 158 10N > Gy bk BE yiels G- G, 250 MR, .
Faw = A G, s {2250 (250 vjof) = 56.15 «lo® N

Fﬁh 5‘|'m+l'l:l F:‘,ﬂ.n - }E L’Q_ - F’gfj = 52,5 h'l‘u'l M
€ = I < SEEXIE . 233.3.0° - 283 MPa
Fraw -efu-*i-: MJas{:. u.‘F' AD E} ?ET,BI%_HE.E = ?ELTTHD_"M
ST L7 6 = LEamsiot e = LE327 wm -

olastipleatic il £ = 2140 GFa and s, = 2344 0Py, The maguiinde of Lhe fare 0
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. 2121 The Fpid boe ARG 15 auppormsd Gy tae links, A09 nnd &5, oo femy 3=

"“ﬁ‘" FRUBLEM 1.113 ol foclangular cross section and pde ol 2 mixd stesl (al da oassamed oo b
' a sloas)lasti: witll & — 2M 400y aml g — 250 MPs. The mugiitugs of G fares
waplive ne B3 mredna lly incrmaed Fsom zeva e 760 k. Enewing thal o = 0,640 m,
duterninea {2 the valie of 1l novnoal aucss inench Lok, 001 tlex ot dallme)ion
of point b Finad

*3.03F Zolve Prob. 1.0 21, wesoing that ihe mugninde of e force Q apgdied of B is
radully ncueasel frern wver go 260 K e thee decrmwsed buck (0 oo, Kimving
thar o — (LA m, detemiine (a) di fevidwal sivess m eael Jm, (5 he Enal deflesti
eUprint B 1be tegidual miress ib ez link. Assime thnt e 10ke bie v g that
hey can carry compressive farces withouwt okl

SOLTTION

See 5-:-}-.!'?‘1}}“ +ow PROBLEM 2.121 fow Hhe barmald etre:zes v sa=h $i.d
and the defPection =£ Forat B aFter funﬂh'ﬂj

Cap = 250 wiG" Pg Geg = 129,23 »ix® Pa
e T GALED wo

The -E'-'pﬁ..i'i'"li qn.i;r";,rsp': jf'u’En in Hhe in.ﬂthm‘ﬂb FRoBELETa F_12| qln‘u_ﬂ*u
e the mﬂpnd:uj

H = Ei7.0ero’ o

& = ] _ 2co Wi .
S17.88 w o= s W TR =t

14

= Rin 05 wio

Bre * Al26 18 8 = (oL <o WEio oz /0 Y v 254, 70 210° Po
Gae = 123 w0" @ = {izz ot} (maoezxia®) = o4 .96+ 10° Pa
Sg 7 OO.cdo A' = 514 B2 Wi e

fer) Resdl aud stressex

Catren = Oap ™ '5_;.:: = GSoso* - 25N Fo G T = = 4 Te =10 Pa,
= —H,Ta MR, il

M, 2wz = o F4WRT = 934 w0 By
= %84 pMPa =k

1
Galdm" Cae- Ope

(i By . = Bu- 95 * GRLIZAO - Sa, 89w
= = T FLEE = LBYET aue e
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1114 The aluminum cod A8 (8 — 1001 = ¥ pd), which conpiste of o ¢xvlindHeal

PROULEM 2124 partions A5 end B¢, is %0 be replaced WL a gy larical stel od 28 ¢ - 78 = 108
pipol e same overll lenuth, Delerming 1be minuwm soqw e diumeter § of e
A ks 26 kips assel rodd iFil viLtical de R oo g e esceed the defornaaclon of the alimioun
nod wider thee aowws bond aud of dus alliveahle stress jn e seeel vod i2 20 W excee] 24
.
-
na o
SOLUTIGN
A _En Dekorration of P R
] :
| 235 =R g - —itm . Ple :f('l-‘“‘qr"i‘j
Bl | g A E = ENdm  An
- - zaﬂm“‘[ iz I P _ . :
- + t— = o8&l
. . TNET-RE YT E{z.:s‘:ﬁ) CEIZIe 1w
Sheed padd 5= L0323 78
s EL . pa= PL . Gawxicti(se = .92317 int
EA == (A9 = 1R W o023 ) * '
&= & - A = Nt Rl LIGaT in®
A Iy A% w b -

A= LICET im™

d=Jih . J_ﬂH“EI_:iE?l s E219 n —

'n.l"-l::u.-P-L.iE'

E Eq‘-l..i' i- [l J = L |~-1l 'I"Ll'_ -'FE;I.I"I:IE‘I“
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reOBLEM L12F

H I

PRI

I35 2a0-ouni-nzg alavuiiarn wbe (KT8 P ol Hepm on e slinmeder and 23%-
o e dipmeler nmy be cleacd an lnlh ol by neans of sinsle-threaded e rew-nz
povers of La-mmgilch  Wicl poe caven seiowed oo igbit, wealinl hrosy r] (8 = 142
GPa) eF25%-num dimmeezria ploesd ingide che fnte and e seeond cowsr ik serewsl (6
S Uwe 0] ia slightly e Ui e b, il s asereeed Thal the pover st B
Ferce npzaimst the =2d =y pocnling i1 one-quadiee of a lum befare it con b rigltly

E ] ii

2% b |

L—-.-m:u:m—-

SOLITHIN

silosed. Dewermine (k) the avemge narmal sTesa in e b and b s, (8] The
defoonealions of e Lwha sl ol te nod.

'

P = B4 -7V = F(36"-28") = yom it = WO2IA¥GE T
Pot = Hd” = F(SY 7 M2 87 k™ = 490 87 i Wt
Sute = 'Eﬁ-ﬁ — = [‘r‘frfgﬁtﬁﬁmm-q: ZxB s e P
Bead ﬁﬁ%ﬁ:r =Uﬂ; Hlltg‘:%{f:?l-.ﬂ?wa"‘)hhiﬂrﬁﬂﬂF
ST = Ghuen ¥ RS ewm T ODATE ma = APEXETC
Stbe = O 45t or Bpue =S 9
38815 2|3 P 4 485ugxie’ P o= B78 w07

0T w g

3
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206 A solid cuacacsd cene is subjecied ooonoexint force Foas
s e el s Bar can by oused e obin an appeosiing-
i ol ke Zlereezdn of e cene B replacing, 2L by oo cienlar ey lindiss of
:l;|1,|;.| thickr=ss ane o rwloes egua- o Lhe an=an radiag ol the parbum ol cuoe
L'hn:;-' rTIiu.'.rz. ﬁ.'lll'.'«l'il'.!} Thiee 1Ak esin:l valoe nl |ae rlur;l_mﬁl]rl of the e |4
(L2 E) and nsnp bor P. L, oo £ volues of vowr choies, dersmmioe
the peccenmape smor imolvsd  when be prograoe @5 oused wilh L)
R0 = L e = B

FRORLEM :.Ch

SOFLLUTICM

1

d

FOr (=) 70 n:
L= fi+nsjfling
o= e~ {t /L]
ARES :
—7 L. 1 L . .
- ;{_I;ﬁ ', DIEFLFl’-:F'ﬂEF'-'T-'
Li | (o f+ Bitjedfing)

CXACT DISBLACEMENT

§iner = pLflEoweE;

PERCENTACE ERROR!

BERCEMT = to6{ 4 - 5‘Er.ﬁ.c-. }/f':ﬁ-':'m-:'r

GROLRAM GUTFUT
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FROBLEM 2.1

&1 Teterwrime 1he toegie T whicl enuses 2 iwanmm shesring stress of 70 biPa kb
the Mes) crlmdricsl shatt shor,

SULTITIIN

AT Drcricwes Uiz masinvin shenring stres: cansed By 3 tobque of magninade T —
00 B

EMAITHIM
st = ic = ;l".*

3
- 2T _ AT L) N
T oMed T T SmiEyE

87,5 %10 Pa
7.1 MPa ik

PROMLEM L3

33 Fauewing it 1he inremal dinpister of the lwdlow sheall shiwm 5§ = 0.9 .,
dzberinite Hie nioimnon shewrng, sincay 2nnaed b b torgwe ol mugneuge = % bip-u.

SOLLTION
ey r Ldg=(Yict= 0 s
£y = hah = Fin.g)= 045 i
T= Fled-ct)s Tlow'-ou5 )= p.5790 it

L= 8.8 m

= — Tl: -—

(31008} _

.l'-l-m,-q - -.I = ﬂ.f?‘]’ﬂ- — Ii ..-qq' h'sr = |

34 Koowing shat o < L2 o, Jeterodes: Bae berque T oohich cnoses 2 maseradm
cheaciny straes F 7.5 ki in e Folbvw shafl ghown

SOLOTTON
Cp T3 dy ={H) L8V O F jn
G=4dah =iE){i2)= 0.6
Sz {el o) = F{es'-06") = 0.9398 i’

o2 QLB m

Ir_w_ Eﬂ
T = 'I_I:':Z:'m!'_ :[‘ﬂ‘q%:gj{?'E? -~ W17 Hrf‘h‘i"r -]
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2.5 (7] For 1he hosow shak md kading ehewn. delertnise the whasimuri shearing
streas. () Dbalermire e digmeter of a solid shatt fr which the maodmm shearng
wress in Cic sl s io pacl .

FROBLEM L3

S01.NTION
£, = T ={al{c 040 = D.010m
C, =hd, = (f]o0ee) = D.0Z0m Coa 5,030 m
T = T(e, - et Floege® - wozs)?
= nLoaZigwio™ m'*

. = Te _ [2we)o.03) _
i o LB2oxn™s

70, 5% w10* B

TooE MPoo reni]

Wy v g I Fe,! v 31

C.; _ T _ (W Fuve]
T Wil LAxio®

-3
Q7 788 % m d,= 26, S5.8xI0 m

k-
— RLEF AT e

-5'5_,3 nan  —ul

Fok () Lieierrmins th borque which may be applicd f0 4 solid shafl 2 B-mm auter

PROBLEM 1.6 diammsier withuul exceeding an slownbh sheariig decss of 74 MPa. (5] Zabve prrt s,
nssumang thal tho 4elid ahaft 3 replaced by & ko bow ahatt of the some muse, amd 0.
SO LTTION i irmer deoreer.

ta)  Fer the sedid shaft o= gd 7 ipi{o.ove = 0,045 ~

Lo Fel o Tioousl = 18308 wiott wmt

L R
Toax = ?‘ v f"—é{: (eein W0 18 = oo 7Y ¥ Job Mow

po. 7Y M- -~

(1 Hollow zhoft = 2d, = {F¥o.ore) = 0.0 m
Faor equn,f' Pyl 5585 the cross 5e-:..+fau-f arens st be l1u--f

FETE I (A B A R T

Cr = JO.0457 1+ 0.046" = 0.0628396 m

J=T(e'-e") = 143237 6w’
-

-5
R
1 3

748 bMN-m -t
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PH{}BLI'I'!{ AT L7 {a) For the bn <dismeter mlid cyllnder aod Jeding ghown, delemido: the
o Iy shearing sirese. (1 Cretermie the mocr diarsser ofthe hollew oylodsr, of
im uuler diareter, fioe which 1he masimuin soeess is the came 8g o pa .

SLLTITON
() Sokid shal® A=gd = Ll = L5 im

cTe - AT _@)eey | .
T Hed T ey © OHS ks

e (b} Hedlow shef™ Cy=ddd =0 = 2.0 m,
'l - E [: 4 er} _ T
Ca Cy P
.-~J+—- 1 - Trw - ¥ I,.fﬁ:llr"-'ﬁ}fﬂﬂ-:l - s oy
AR il Tor i
¢, = L743PE i d =20 " 3,49 ix =
FROBLEM 3.X LA (7] Iretermine U torque which ey ba applicd so o ot whadl of 0,730,

dinmrber witFuiul ez eoding an alewsble dearlog soeeasob LG kst (4 Serbre el a,
namuming hal Lhe wlid shnft bas heen teplaoed by 8 hollow shatl of the Same CIos-

SCALL TR acrbund srew ol 'with an e hemeler egual 1o balf i outer dipmedsr.

A Saftid shatt: sy = (%HD.‘?S?I = G RAS .

SeFet - Tloars) = 002)ass w? ey =t U5
- (no3ldesXia) - .
T = ifl!"‘"' —.—bTST—H =~ [, E2F kui:-.iﬂ or BI1A }LIH =l
(bt Holfsw ghatt
For +he Same awisa, &8 Tha nadid shat .
A= wes-ct) = wlel -(Fa) ] e ¥ TC
5 e = e (0.328) = 0.433013 i

£, = ke, = 0112526
T+ Elet-e" = Llomsod - o zicget] » 0.051772 in

N | o¥e.00728) - et -
T = ——':—2'_ = U PRI = ]J'TEHLF- IM e “?é m.ﬁ-. e

]t.-
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1. The towques showmn are exeried on pubbeys A uodd & . Knaveys Lt csch shall is

PRONLEM 3.9 golid, determiiee the moxameam shenring siress (o0 @ shel 48, tAkin shwll 7
S0 LTION
Shatt ABI G2 90Nm, d=0020m, 2:00ifm
e, Lm . AT (2)i8en)
) Tcd T o(o.oT
= 56.588*i0" Fa - 5.8 MFa -
Sheft BL1 T, = 2od » Yoo = 70O M-m
- -,
s 0.0, oz 0,093 = Te &L GuTee:
A " L T ol T el {00350
= Be.Calxi" Pa 28,6 MPa,
PROERLEM 310 L4 [be Lorques stomm arc ceerted on pulliya A ord 8 whish are autoched e selud

chrcular chafts A8 amd BEW 10 order (o eedace the tolal mass of e sscridy,
erernie ibe sralest sirmeter uf il 30 For whichibe largesd sheuring siressanibe
by iz nor menmewed.

SOLUTION

Shedt AB: by 200 Nin oz 0.0B0w | &2 0,015 m
<Ta | 2T _ (2}3an)
Tune J T2 T T {a,miE e
= SE.SEE wint Pa = Lha G MFPy

511':-11:"" Br: Tee = 300 + 40 = Foo N-m

d= 0.046m, £= 0.73 ey = L& o AT 2)F0e)

= 36,635 # ot Pa. = 3. ic MFa

The, -Dn.-f'jﬂi' STress {5&'.533:]‘&‘ Fa | secers in Fw-h‘un__&li
foduee He diaweder o B2 b qu.‘::’e He Seme stress.

TB.L!?'D'EJ M- fh-ﬂ'z% = %

I A Ry 7e0k - -1
&= T oy | T(EE.5EAMDSY TR0 -

c - H.ETS.:[EI;S 7 g=4c s 23. M H!’ﬂdh SR e wil
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PRORLEM 11 LIl I]i.'_ru:m-ing bhout _rm:h ]Eh}l'ti-l]]'l ﬂf_ﬂ'u: sl'nﬂ AD cemsisis af 3 5:.:»]id ¢ Ircular rond,
devermrdme: | dlee usetinn ol the shaft i which the maskher shearig athss ocairs,
A} the mopminle of Lhal sores:
sl - SOLUTION
s L
\n[ Sheft AG T T = Qoo Mk in
C=4d = 0,30 iu
2T
Toar ® % * T2

WMucol .
z.‘..;lLLH faneid = T3 pa

Shatt BO: T=—4oo 4 1200 = 2o Hovim

Shaft CO: T = —Hoo +i1%00 + 506 = (390 Morjm

o = 2.4 TE L 2T _(aXides) . |
. 'ﬁﬂ' ':" LF‘SlH fl-u-;.. ‘;I = 'ITr’.'." — 'TF{-EII.HS]I - qﬂﬂ; F,.!,

borwmat (@) shaft B (b} 9. 66 lsi —y

PROELFM 31.12 31T Knowing L a 2.30-en,-dinmeter hele haa besn diilled theaglveach posbism ol
ahatt ALy, deternioe (@) the portion of the shaft o which the maxinm sbeatzng st
aecure, (A Lhe mognilude ol that atrass

SOLTTTENN

Hale . ﬂ.:%d. L m P T

ohebt AW - T = Yo Heein
o= Fay 7 0,30 iy

JT-F(g'-c¢' ) = Floze' o.ust)
* 0,028 wm"

T 5,30 )
Tony = - Yoo Wazal :
w ‘39‘ NIICEL = Lol p) |

Shaft BS: T = -%00 «1206 = 800 fb-iw C,=4d, = 0.375 in
I= Bln'-c): Fo3sh005%) = 0030268 in
Tln.nr = -%-5:—1 =z L_LEE-Q LLETE) 95 f'ﬂ:

S 030de 8 =
Shaft Ch: T = =400 +/200 + 508 = 1300 Hln €2 ¥ = 045 n
T=Fle, " = Tlous” - cog'y = 0,043647 in¥
Toar = Lo o L200HOAT) ~ qi9¢ pad

0, DERE 17 N

Arswers! (o] shaft AT (o} 10.06 lsi il

Ly
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31} Tador veanel apecsimg curelitons, he elperde morer excita a orues ol 2.4
K wwarl 4. Kll-l'l-'-'il'lg thaat eaach st is 208d. deterriveg die medzmum sharing s1Tess
b i chaft AE, (M) aeslall 87 (7] in g 7R

FROILEM 313

SOILL'L M

Shaft AB: Tap = 2440 Mem,  c=dd = 5.087m

- Te o 2T (ilabdwet;
Taa = T ™ TeE T Sieoarys = 77.6A5rid Fa

¥7.C MFPe, ~a

Shatt BCP Tz, 7 2.4 kM-w = L3 lep-se = 02 I-:!-..Lm_l .:,:n-i—.gf 2 088 m
- 1 ' z .
Tee.” = ‘% = %ﬁﬁ%‘l = £R,788%i0 Ta £2. 3 MPa, -=
ShafFt 0D T s 0.4 4 ¥ P ':=4ipl = 0073 w
_Te _ 2T _ (Rledye’] 3 .
Ton g7 Ties LN CRTENR AR P, £0.95 Mo -

124 Ubder oortal apersing cood¥ons, 1be elootric moler cserts o wmga of 2,4
bLat 4. Tooonker i recluce the meas of the assenbhy, delecirdms e smidl
diwneder of ahafl B for which the lucgest sheating Acesa In L assacliby » ol
mersased.

FIUJHLEM 514

SONLCTION

Sea sslubon +u problew E 1 Far Prauva omd For may) moe zheaer
streeaes Tn po B AR, BC, and AT s the shafd. The ]-q-"-:lﬁi
vafue s T T FT.EIE ¥R Pa L LR ) <

Fm!_i.ua*' diameter oFf BC o cbhtam the same vodye -F shress
=T _ =T

J - med
a . AT (2] 2wt} %
m = - - LB F 4
© F a2 T W(17.635 90% ) LEHT HIO -

Co= a4 T A= Fe = ginot e 2.8 v mh
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3.1% The sllowable stress i5 b5 k3t in che 15-m.-dionever rad 45 ook 8 kxi o the
| H-ie-diarneree cod 8¢ Nealeering the effect ol simes conssipaions, delstmis ths
kargust Lorgue that miy be applicd arc A,

) —.
FHOBLEM 515"

SO TUTION

P & _ . R
E-hmF 'HL—-- _T..- %c L b

Shaft A®Y  To., 7 15 ke r=Fd T 075 in
T= Faas sy = A kip -in

Shald BOT e = 7 ke r=ld = 0.90
T = Ljadaf()= l& Kp-in

Tie wllouwakle turque (5 the s alfer dadue

L]

J=Ec

=ik

T = ia i».*;F-rv.

1,16 The alpwohle drceg g 135 oo i the seelod AR and § ksi o e beasa od
frL Knming thel 2 temqgue o0 U Xipdn is applicod al 4, derenmine the reyuired
diarncter of () vod A8, 480 fer BC

FREOWLEM 216

SOLLTICN
. I 1o AT
?::_-F - JE.:I J o 2 “a I: - -IT..IT-I..H
Shaft AB: T =2 kpen Tras = 15 i

T3 AT NPT

~ T WLE)
0T O TELE e H=3c » L5073
Shatt BL: T = {0 kig-in Thm, = £ Wi
3. (A1 .
oo Tig) = ATI5TV e
o= 0,416 T in Ad=20 7 LEF3 . |

et

T

L
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. %17 The sobid cod AF has & dsocter o, — 60 mam. The pipe CFF baz an guice
PROBLEM 3.7 digmeser a0 420 tren anel a wall thickiess o f 6 mm. Knawing that heth e od osd the
. pipe urs mads o:Ca g for which the Allownhle shewrmg stress 2 75 0%, decermane

(=4 Lp;w.:,-r I,u'rq_nr'i' wahsicln ey be a]'rpll-:;:l ald.

SOLLTION
Tone =15 vI0° Fa T.J..!=J_f£"

-
Rﬂl:!' AE-: L i— *J - {:._.:.ng;. ,'q'."._.El:"\"
Tatr = T2 Zoge = 3 (0.030) (7500
31.’5‘ -"lﬂi [ T

Fipe £D2 €, = 7o, *0048m  Caf,- b = 00960906 = 0,069 m
Je (o - c¥) = Jloo45 - 0,02 ") = 28375 w0 w1

Ty = {z-ﬂa?s(;c.ﬂg':;fﬁﬂﬂ” I N1 FTEN !

Al owakle torave is The smelies Jadue (218 ¥1o H-miﬁ S A5 KMo

328 The solid cod A5 hax u dusmeder f, = &0 nom aed Ls masde nFn stesl tor alscd

) the nllownblk sboarmy slres: is 85 MPoL Tl pige 0 Has an aaler Jinmeser of e o
- a1 wall thickincss of 6 aire it & made of snaluminoin e which the sllowphle
ahirilg: stcss is 59 kAL Determine the laegeat lmgoe T which moge be applica oA

FROBLEM 4. L8

Kl

SOLUTIOM
Had AB:  Tigps S50 Ta | coddz 0.030 m
Tm“ G-_T:‘E = Jt-!"_".*'q"

= Z(o.o36T{as 0" ) = 3.60510° Nem

| Pipr OO Tye 5426° Pa gz ld = 0045 m

2= C,-b = Q.04 0086 x &3 M
J= &ict-ct)- Llo.ousT-0087" )

= - £Y
T*_w - J‘:’Eﬂ o {Eqﬂﬂ?dﬂﬂéﬁfjfsﬂ?fﬂ} - 3,35?2?-'_'33 Fieum

4

I

2,8513 wjo "

FllowahPe forque = g Mer yodur Tt 2. ALTF IR N,

2,87 ENew —
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PROBLEM 319

]‘ Alannle: ime
.r.‘_‘-\_

—_———

A% The allyewsgbho seresz s 50 BAT o e Brega rod AR wed 25 WPa s aluminwn
towl HE. Knnasimg thil & Larque 1= 1350 M-t 13 appbed a1 4, dedsenedio the coquised
dmeneder of [a]) md A% (8 Rar W

Al
A

Lot %5 W10 P,

Ton =

T = J0XID° F

: SOLUTIONN
T - ¥ 3_ 2T
1 M R
; (2301250 -
by -"—n = T4
) Koo ARz 7 Mgy | E T i
CoF ISR = 35T dhem Rz = 50.3 mm -
- e oE E T E- 0% pd
Fod BLYI Y= R pa e 21,831 01875
£ o= B&Trja w1 = 38T e dp® P T BB Y e -
FROEBLEM 3.20 220 Tlezsdis! ood BC (a3 n disowcter oF 30 i suisd is resle an shanaimim for which

2 allovwalibe wea b streee ie 25 AP, Fod A5 ic ioffew and has eo culer diemeter
ul 25 oo, i oede 3 breaas for wiel the nlloemble sboarivg =reea & 50l kdPp,
Uetciwnine: (o) the lacaeet fwer diaoeter ofrod £ for which the factar of satidy is fhe
sabl: for cach ood, (i the Inrpear tarqes that oy be epqlisd at d.

SOHLUTLIOMN

Sakid wod BC: ft@ J':

[

Ee

=zd = 0.0{5 p
Telitiy = oL (posPazmot ) =

Woffow ved AS:
oy = *J: = é[mﬂ'lﬁ‘} b=

192. 5%& MNm

Toie = 132,853 New
.21y m

Tet = .J-_.’Eﬂf = :'E({:f- C"'I.:]I{:d‘f

T,

L | y
)

1)

¢,

ET.-.H' & _

"'“E

700 215”2 m

bl wbde dorgve

1 2W2.53¢ 0,05 )
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-I'_a.-,nle.-..f.';ﬂ cajllaF-.Fq-r:EHE'*-f ot 3511-" arred s

?df’n{'!'mﬂ 2t B
Twrdt zhaft AR

-3
Lgp. T ers o I1r1_]l l..Tj,,E'—'S-'.ﬂLE"r'ﬂ in

P * iy Las

Potation at A

Ll

LEengMel
T R GER e )

w2 FEE W0 pad

fe = PT.788 A5 pad,
o T Vegk T fudy

T %qﬂi = %r_’.?.ﬁrsga;u“] v 475 4T pat

-

- T

— - = 23,7130 rad
L AwkE W 2 03wt ) )

F iy * ‘fu

3 9ol wp it 4 28 FIZ wisT ¢ BB HMH G red
S B L il
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FROBICAV DA

HOLUTION

14T A coder B used 1o record n digital form the movation of shaft A, 1% curmesfed
te Bve thait by menns ufthe pear train shown, which cpnaisda of S e and thse
slid clozl abestls axch o] dirmeter & Twe of e gears Byve 2 tadlus r wil He orket
w2 mdiog ee IV Lhe roantion oF the weider F is prevemted. delermine i tems or T
5 0 4 and w the waghe through which end A rotae: '

FR{}E1LEM 1.4

SOLUTION

Se2 tolhvem o PRoR LM
343 For developmeat of
squation Tor oy

ﬂ=2J

P = :GIT_,,']‘;(F"'M"'J”.

Jodd A coder & ok ko resond modigEal femo che rocethn o slall A, s corerectod
to b shalt By ez o' ebe geur truin ghawm, which congiote of four goas and cheee
sl Al ahefly aach ol diwmeler o, Two ol the peara bave a mdles rad e ol
raa a saadius ar. LT ibe cotanion ul'ibe voder F by presented, detoreing intarms of T,
1, 05, ., vl re Lhos argebe dhorieeh which ond A ofliudes,

Jodd For e gaar i geseribed in Prash, 3,43, determine the sngke cheongh which
el A weraley whem T — 075 Momg =) o of = 4 mem, 7 =77 GPa, ad 1= 2.

Yy
h

Uoatal T=0.95 Nm, #=- 0060 w, c=3d= 0.002m, & 77«0

J= Lt = Efoo02)t = z5.i32¢i6™ m"

P - (D25 o oee)

| Ay -
T e e a3 riﬁ"“}(' FRY RS

30.52%10°° rad
= {7459 -
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3.4} The decign specifications ofa Z-rrkinyg wilil vireular transmdsaiog sl aguin

PR{OBLEM 5.4% rhat the anphe of twist ol the sl swal exceed F wibem 4 torque ol % kN-m & applied.
P=lermirg: he pequited diamerer af Be siall, kznewirg thar 1% ghad is eade ol (i o

steelwithan aBuwabke shear 1 sti2a3 ol %) M an o modielas ol By of 77 0Py

SOLUTION i;;;::;mm an albovwable slieariig stress o' 35 MPa and 8 edihes af gty of
G =3 S2.m0n0” red, Tz Fwpo® Mom Lr2om
i? = % = %‘% -.'- '-'.'.‘." = #;é; :l:-q.sg.:ﬂ £ ‘|"'l..-'-'5'f ma.’{.
T = E—E - gﬁ, A —.%—,é- basesl Shane ne Stre s
o) Sreed shaft: = gowint T e 7757 Pa
~ We (233250 H2.0% _ =5 4!
Bosed ow fwist M-}.."t C- rT[T?!rﬁ‘ﬁfﬂ-EEDHD‘ﬂ = A3t oo
ax YLO6 O = Y4 06 rm d= 2e. = BR.0 mwm
1
Bared on skenn'n-a* ahress ot ='%L:#EE’ L - G2. {5208 " m?
LT ERTEANO wm = B33 mm defe= 9.9 wm
th..r;m.gf MJFM a;:' d 1z the ﬁarj e d = A2 0 il
(b1 Pronie shedt © T 3fwis” Fa ! 5= 42 2i0? Fa
. 4 l!|-] {E.D" F - -5 L |
B-:.st.:-l' sy Fwist a2 P e a."'-i }[?”G / = S A5 a7 m
i T Yo o KIGT )
¢ = 47 IBRE T = U 7Emm d = e T 9.0 wm
; L RW oY) %, 1
Based on shear n? .5+r¢:5:‘ E‘W;ij - i Vol o T om
T ShTevic m v 54 Te mm d =2 = 10F.4 wn
Reawired valoe of 4 iz Fha .."araeﬁ d = 109.% mm ety
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PROBLEM 346 346 The dedlpn ypealfeatinns of s 4 f-lng =obg ofuler (rnsreing shoft requore
- that the ongle ol rak of e slulb nor excesd 4% when 3 forque oi's kip'in ig #pplisd.
Dvtermine the requirca diarmeer atthe slafi. srowmg fac Uus shalt is made of & secs

SOLATION with g Aila-waba shesring sizess of |2 ku ad o moduhus of rgidieg of 12.2 L ped,

Beged on hinet eung fe ¢ = UE = {90 %10 pad, L=498% =48 im,
T @ Wp im = Enmﬂ-u'-u G = 0.3 et psi

= = %LT W 2T _ Ll}{ﬂnuﬂ{%j _ .
9 wse CT 068 T m{naworrorgimiod) T OAHS i
o T O0.69& A ,ﬂ: L | 394 i“-

Resed o Eht.qr-.'n:l 5Fresd L= 09 kai =2 12000 .F'"I

Te 2T y . AT . @Y CE000% .
o F - Tr—.ci o =R E A T{Roa6 T = 0B.3183 1
CT G.E8% in o= 2or 306 im,
ﬁﬁqu:feJ ol vt Fn ia Fhe JFAU"JEP' d= 1.352 ja. i

~
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347 The draign of the gear-md-shoft mystenn showm reguircs tha stocl abafls. ol the
PROBLEM 3.47 e diereder he wand fior hoth A8 ané O, Tt e Firker soquired “har £ 4 &0 %
and chat 1he angle b 1frongh which end & of shafl OO rowwtes o2 cameal 157,

Knawing Lhai 17 = 77 OPm, delermine 150 pegaited dacieret of the shafs,
SOLUTION HE A

Ten = Tp = oo Hem

Tag = T—,::‘T r 22 {1500)s 2500 Nem
For d'g:-. A brgesd on stress e
.Pﬁtf?-ﬁ""‘tl‘l’“l?.}ﬁ Tl-l" ’I.S-ﬂﬂ AN=-m

2T
II't:lll- ..-.-g- - _“_c-l ﬁm"‘"'-.h,___
- RT "~ k) ] |"'¢ | -
et ET - AL« wsaerit n
£ o= ANBAXCT w5 208w d=le= 59.6 mm

'DE.:I-I'jn besesd P et o '::,n:lj-r. Py = LET ¢ 26,18 %157 yad
Shafd AB: Tu=2vo Nm  L=o4m

L gg-;g'-;
@4I=E=ﬂﬂ;‘¢4 "iﬁg-%g

i% % F-Dm

a0
R
Shaft o Tea ® 1500 Wrm, L= 0.Gwm
L - L] - &
o~ B = logilost - g7
- _ Rsve | gae _ Ztes | 2ioo
‘?n-‘Pr_"f‘ﬂ:ﬂ-‘&I*’M_M —é’-}'c_*
. [2¥X3teoy MY ales) - . (=
S T T T DA
s El-%kfu'am = Z4& M d:,‘zc—; a9 wim
Dzsian must Dse quu- vady e Yor ol o= £2.% wmn o
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FRODLEM 1.4

SO LN

Tortueg
Tar = 500 M-m

=1C _ 2T
Chalie . !

= A Ko v

':'I‘:'b.-'r_ =

. T

T“‘Br Sﬂﬂl--ﬁ_ﬂb-—- Eﬂl,':l ”'Hﬂ

Des.fﬂn bheosss o Strazs ¥ = Rorin’ Pa

! e Joelee _ GSec}(o.6)

1.4% The clocte motor puerts k oeque of 100 Mm on the stacl shaft ABCD when
I i5 [Oraring of coosant spaend. Dhediyn e ifications require vhat che disocier 551
shatt bo pniforrn fron: 4 so L ard that the angle of baisl beowecn 4 and 0 o cwecoed
ad” Koowiing duat G, - 90 M and G = 77 0GP A, deterntine the mininmem J e e
st {hal Ty Be used.

T A = T
€= '.I% - ﬁ'fl;aﬂ;u-?'j T A YEEARIOTE A2

= 20 4O mm, d=2r = Ya_& mn

Tesian based on defovrwadion Oy, « 15 = F6.8wi07%

GT

— Tawlsa _ (Soo (o]
fou = Dpde <

[l o
g
]
T =L
g La &2 _ (W)

Hom = Pet Posg + Pase = GT GBI CwGoe

ci o 2Hedsn AXa1e) ) .y
KRS T TLT7 v W2k 1w~ 19580 =10~ m
L= il.ﬂ#riﬂdm B 2O A= 2 T Y2, e
Uesign must use Paraern veboe oF d d = 421 wmm el

— —— —— o

Forumrkonkur:n



549 The eobd cylindrial fond P is stached 10 the rigid Jever A8 and 1ot bxed

FROBLEM 3.4% mpporar O The vertical foroe T appbed a1 4 causes 3 snall dispberoment & st poinc -
/f’l A Blworw il i correcponding nideiiaien ahearing mreas in the rod is
B L Fomor—j

2l
where 4 8 the frter o b cod and (7 U cnodiLhus of dgidity.

A
SO0 TN
A b B
Lever AR fusus 'i"h'-"au-al-. q;" e
J bon A'G b
':I.ha r 4? +a F’” P Ay 24
zhewn in He q-_-..rfl'.quf?- -‘:i:u't_- sl

Yertiesnd JILEF-FHEM-&* 13 A - A sing M

WV dearkidr.in
Tha W;HLJM -5]‘-531"1'!:' strans i pod BE m
s GV s 62 < 642 - G i d

from w hiah

ran L
Fm" amti.-ﬂj -ﬁ'—_‘;‘ a e i -é;'_— = %‘
toue - S22 -
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L8 oo 350 The solld cplldczal rad 822700 leggih £ = 24 0 & sttached to e

] regid lever A of eough o= 1 %0, and 10 1he supporr st < % s DGy fanee P s
L 1 applead a1 4. deigs swnsiliealions reguire Lhat the displaecment of 4 nor sxcaed 1
- - whemn n 10080 torce I' s wpplied at A, For the jealorial imlaated determine the

3
r "W‘f 1 recquinea] ditumeter 5§ Lhe .
“Q\- I L5B Btk o= 5%k G- L1 = 10" pa.
=

FROBLEM 150

RSOT.LTHOM
At the affownbie fust andh LINE PR -&__ = é = 06657
$ = JBIGT 5 O6ee L ved
T = Paccag =15 cos 2R216°% = [496.7 Jb-im
y _TL U 2TL . . ATL
Bused om tuist @2 o7 fiEer ¢ C C fEH
LW e, 2d)

4 = . -4, Tl _ ,
& S WL AoV o oETTE ] 30.608 <15 1w e= 0. HE jn.
Rased on slress T E,.Qﬂ- T T?_ET: e ,:5 = %.,?r_-_ r:fﬂIEMGF_-.i}
g8 Z2( 19767} -,
= W{Eﬂﬁ T £3.£273 Py R C = & 39 b

bise .Fm.rf.__er yadue For ales-u'_jh C = O.33F [m d=2c 0,827 in -

PROGLEM 151 I8 and 3 58 Tt 2o evlindrheal nod AC of kength L = 24 in. & atiachad to g
righd oot AM ol kength g = 15 0. ard to tbe suppett 81 . When @ 100-F fores P i
" e aopled al A, dengn speeifieations require rhat the diaplacenwere ol d cef exeesd | i
. Wl o HHllb fprce ™ 05 applisd a0 4. For the oureral odicated detaribiig e
cuuirey chameter of the rod.
I3 Alwalrum: T 10 ks, G 5.9 10° psi.

SOLTTION

Af the allowakls twst angle s = %=%=ﬂ.ﬂ£ﬂ;?
f = EBa2L” = O.0ELTE pad.

T~ Fa s f + {l0e WIS coy T.802¢% = J495.7 Jb-iw
Pased an fuist g % - RTL .+ nve ATL

TGar TG
pd: (2301876, 7)(39 ) PRI o .
T8 Tkies Wo. 0eT1e ) 834 #ro Cr G544 in,

Yaced sm stress = - -El_- R AT (¥=ooow F:-‘)

] J et T

s_ {2¥W19e.7] -1 . 4 _ .

L= FTiooon] " G5, IBE ¥ g O 097 in

Lse jlﬂ-u'jf-" vakdor e th:ﬂ C= hsdY Ty - EV T I -1. - SH—

Sy
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332 A4 WTmiorque T mappbed at end A afthe samposees dhaft shown. Kwowing
FROBLEM 3.51 fhul the cadine of Al ia 77 GPz for the steed amd 27 CGiPa dioe ol alomisus ;
determin (o) chye i shiaring =rreds in the Bles] cord, § o thes raxirnm Ibering
sirett b Lhe slugmimemn pucked, (o) eha arale of torisl ot A,
SOLUTION

Steed core: 2,24 d, T 0,007 m 54 i
Ji = -_EC: = T{mary)t = 2347w R,
G, = (7pniot Yass. 2910 ") = o 28eidatant I./
Tovgue cavdied b?' staed cove T, = & "P/'L

Aominum jacket: € =Fd, = 0087, Cyridy= C.036m
L= Elet-ct) » R - 000"} = (L.goass x10™¢ m?
GpTp L A22i0Y Y1 803ETRICT) = 48,70 wioS N-m*

.'_,::.r‘xjut covried ﬁ?r ﬂfunfnuu-r jm:-ll'-'-t.fT T'.-‘. r G:JL{FKL
Totel tomwe T = T+ T, = (G, +GLIP/L

T ki

T 2L -3
= - = - ME M
L E1 y T G.J: G‘I.Iﬂl!{ﬂs-l-#ﬂ,_?bﬂml xto 4"

(2] Moximum shearng shress in sheed core
T2 G7 = 66E = (77007 M 002725400 w2
= 73, @#i0° Pa 73.L MFe
(B)  Masimum shearing sheass (0 afuminum jecket
Y= 6,7 = G = (rao"Noosd Xasa o)
= 344 % 10" P

fﬂ‘} ﬂhjh r.t;" +usin f

34,4 MPe

P LR =@5¥354906x167%) ~ 98510 Fvad
w Foz”

e |

| . 1 1 H
FOTUTTT.KOTTKUT 1T
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3,53 The comyuasie shafl shown is bo be twisted e applylng wirpu= T af e A,

FROBLEM 3,53 Krowing thay the mndubus of rigdity ia 77 GPa for il ek and 27 GPn Bor the
alamicurt. determine the Brgues anggle shesugh which end A i@y be rowiesd it the

followmg, allowable Aresses are mok be be enccoded £y, = 60 M3 and £, 45

SOLUTIO™ 23 mm é
Tw-_ﬁ:' ETM.: = E’Cm"‘rﬂ Momm IﬂJET // al
% -'—?ﬁ-" 'Fﬂ.l‘ zﬁ,-.'..z.-l», mn.f'Ef'l. :l;..lgil Steel care : T i

= it Aluminvam salret
!.r"
Sheel core: Ty T EOwat F"p.; Eﬁ.ﬁrﬁ-d: 0087 = 77RO FPa

Jha Gaxi0" -3
= - IR _Eio xlo ad S w
L (F#e oM e.o2T) rod/

Bl i Jn.-:-kr.fl‘ S T Ce'ILe 'Pﬂ,_‘ C.....,.,.T%-:J T 0.6 m G 2Txlo” Fa

Hiw _ 45 A O “ - -
Lo (dwio® o) #6296 %107 pad i

S e Mler va e jWEu“'"IE %ﬂ = 33-3613’34"9‘1 vad £ i
AMow b fe r:mjﬁe o +wret F4 - L % (2.8 Wassgowo )

= :-'::Llsﬂﬂ *pad = iB” i

==
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3.8 The composite shall phiwn consdls ol s 0.2-m.-tbick lorass jackel (G = 5.6

PHAMILEM 354 106* psi) banded to & 1331 kmvetir steel core 45 = 115 = 16" psi), Knowig thas
5 the dafi & Fubjecoed to S-500rin Wonjues, determime (o) 1he muximim ahearing atreas

i ahe Bongs jacker, (B 1153 usdmum shearng stress incthe seed core, () te anghe of
twist ofend B rebstive 1o erad A,

5 it

SOLUTION

-Grass -pexel
5"-&!.{“ LPTLE Al #rj = D
I, = %ee i)t = 0708875 7
62ia GuT 7 (12 wiot 6. 203597 ) = 22800 w0 Hb-in'
Tarque careied E;,; zteed carx T[=G-;-J:—f‘-'
Bf‘ﬂ.ﬁ.ﬂ ‘jl.ﬁklr'll': o3 = {:-;'i-.t- F O ¥ O 0 & SLEB in
o2 Ele)-¢ Y s 2(08'-06")= 5439823 in”
- L
Gud, 2 (.m0 N0.439823) = 2.4¢30 %" Fa-in

Torave coaseied L}.- brass jeckef T, = GLJ_,.%
Tﬂ+ﬂ_P +ﬂlr"f|_-'f T = ?-I + T= - {_G{\II * G.L"Ti.}%
T 5%’

-3
T o T = 4 ad /i
LT 8T +Gd, 7. oo w OY 4 NG v LOSHZ 1O pad fin

(8] ™t wem .ﬂi-ea-*-‘.na sHeens in bross jacked
Toewe = 5 Vo % GPEE% - (Sexio” o8 rosta v iv™ )
I ST psi 077 U, -
(Y Moy mus slrenh’nj shrees . shoud core
Toe® 6,V = 6,0, 2 = 2010* HogH10S92x107)
T 7 0R wiey poi FO3 isi ~-
@) Angle of hoist (L= & =72 i}
¢ = LE:railrosu2-0) = 7597107 vad

= oy 35" —ml

~eferkorRoT
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158 The composite shaft shawris In be iwistod by applyimg the torgues shon

B nowing that (e eosdwlus of eipiddv ia 213 < L pel Gor Lbe slegl and 5.6 = L pess
o7 e broms, determine the larpedt angle of twist of cod d nclative s =nd 4 §F Hie
Enllrading allowatie: sincaaca ave ol 10 b caeoded = 15 ksi and Gy, — 8 1L

FROMALEM .55 ..-"1

SOLUTION

T GV, = Gland

Bleel e E_Pgﬂ' = ,.:.I.:L -Pﬂll"' E'ﬁ.-ljk H#ﬂ"‘l.ﬂdi
B L G’E

Seef soret Ty T 15 bsio= 15000517 | Crup Eidl r Db im
Fott = __ 15090 o 2 7320 xi0™* ved Fis
L (Il 2xin® Mok

Broes Jmkc.f-' Tops B obka = BOock pad . T = OErD. ] 208 in

T nao

-~ .
T TSk 1.7857 wia padFin

Smatler vadoe qovcens E?i@f: = 17267 %00 rad /i
Adloviad e ij‘e aF dwaist

L= & = 72in

Py~ L ?Lﬁ’ s f7aY eS0T ) IABLSTRIDTY pad

= 7.a87?° el
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PROBLEM 3.5 336 Two elidarce abafis are fitted with Banges which aee tloo corawcial by fitied
balts oo that thace is o relobnes Tdatio n bedween the: Qaopes. Kneosing thor of =79
UPe, dersroiwie e Jraxinon shewrmg stress mench shaft when & 500 - ueng e is
SOLIFTICN Bpplied to Qarge 4.

Shatt AB
T = Tag, bia® Samw, &=gd = 0.0i7
re = gﬁ.‘*:: -;:lia.t:hl?]" = THE2%8 " m

= M
B " G
. Gade L (7 WIRS2vGT)
T Lua Pe = & 1:"‘i'klll
= 1o 205x" B
Shatt LD
T2 Tw, Lo=0.9m, ¢ =dels CLOEm , J_= %C = T{o.oie)*

Jo = g2 xjo? m?

Jeo wips! 9. i
Tﬂb'_' % ‘:}; =£ﬂ !Gﬂ?g’ﬂ R wioi 4:!:-

M#ﬁk-’nj rotation at Fhe rjaﬁjls Pp= P = @
Ta'h’.j] +mr1ut ™ 'F,Fn-ijfa T'. T.M.*'-l-l:n.; Loo Keam

= (4 rag "

goo = {10205 %ic® + J4.i03a10" ) P~ F T 205850 red
Tig = (o, 2osxfo* Xz0. 565 xf0™ ) = 20987 N-m
Teo = U 108 win? J(R0.565 2 1g ™ Y = 290,12 New
Mg m L Ehﬂﬁtf‘;lﬂﬁ atviss [ AR

= et _ (20937 ¥0.0i5) _ 3
T = i = 3489 x0" P 89.0 MPy -t
| PH ~sl-..m:..r.'m!i tlrens w CUL
‘fm' Tﬁ_‘.‘:- = (290,13 Hﬂ‘mﬂ‘} r 31.¢7 2fo" Pa 3L? HFa ==

T 1L4- B8 = o™
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357 amd 158 Twer A0 stese| shafts aee flebed with Banges which aec iben connesacd
by boks 05 sanwm. Thebolsare slighthy woderiend and permic 2 1.3 "rocation of ane
Banpe with respezl 1o e athar belace the fanpes bpim Io cosalc as a single unit.
. Enowing thas &= T7 P, defemming the mosimoaum shearing sress in caelshaft wlien
SOLLTIEN 2 $00 M- ovque T ia applisd 1o the Bangs indicntad.
35T The wongque T k& applled to fange £

FROBLEM 357

Shett AR e
T = T!f"_-.- L= CI'_E.W.: C:ﬁd:{],gjgh "6 o .
Tour B« To08 = 752 16w

= tralan T-an.r}‘
qJE G-Jl'h Ihl'l -
W mm
Fun-Ja 1o (s 1as) | .~
Toe ’H"‘T_—“":F’n.?-?iﬁﬁéig“ g .

[0, 208 i P

EhaFe L0
T e Toe. Loy =G9m, caddzO08m, Tepric'= F(o.08)7
uen T 1B BTG A

- 5 -
T, gi.fg_g_ g - {Tfﬁg E;{rw.mxm }‘3"; sl 6B n gL

Clearance rotadion for 'F,pn-n-ﬁr. ® q:I;': L§% = Z8. 18 xto™ vad
‘_I:r‘tjgc Te raepsrg G-FEEJ_P"E’LML; -'1];;, ={1€-.ED§*.!C;E'\.|'|{‘1G.IEHGF3j = ZET T Mam
Torgue T 4o cause aabedionad it ation q’. T TY= Bo0 - 967.7= 232 83 N-m

Tz Toa + Teg

287.83 = (Jo.208x10% « Wp3xic®) @ o @7 7.5768x70 Tred
T = (199050 T ST =0) = 92,73 Newm

Tt v [ 103" HASHO o™ ) 7 135 Is Mom

P e imoing El'ﬂ:-a-ﬂ'n-:l sFreas i AB

. Jats {’Id?.'?+?1?3}{ﬂl.ﬁlﬂe 2 & 52 1P
be” 3 T Tstore ¢8.8x10"Pa  C3RHPa

M-ﬂ_',p: 1 P ._Elh ng._'ﬁ:] .E‘I'Mss " T D

'E.,;. . Ta€ {12510y G.eig)

[ 1
* P gy T S vle Pe 1H.IS M P, --

—
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. an.i-ue ‘|‘L‘- VEpnie I:.-"-E-:qﬁan-te : |__‘.',n' = {]L}_,I.::uﬂr;'{;i'l}g':i.{,_ja :"Irl'--‘-;i:l = EEGI'.EE Hhﬂ

FROELEM 3.5 557 and 158 Twa solid sieel ghafts are fieed with flnges which are then cenoected
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——. focalkan of e icacimam mesi] i3] sheating siness, ¢ vt mapbc o tweiat ol
the shafl. C e ’
e B SOOLLT 1 TEDM
J_F
M C= 0.016Em P g% T |84.TF v rad
|& Tm -3y
QAL G - ] 3 UL By LT i -
" o T L 7 = 208179315
- 145 = tia*
T‘r" = E—I Sl wyre One 23
e My o omiERE
& T V., T oeexim - O ETYES
J= T = Zlowg = orquy o m?
J T 1
Tr= 57 = L2207 = g lo01eV(usre*) * 932,92 o

At ewd JﬂuLJnlnE Touu ﬁ-ﬂ{l - “‘l-l'- ﬁt\:lt %fq'ﬂﬂ.qﬂ :'IJ— J._}."'}j,ﬂ?ﬂﬂ.ﬂa]
= L I#EES /0% AMop

unﬁﬂd;hi: e featts T s -1 HE5S e [o® Nom
. LN Es e o Yo opg
M pec ' J {:a:;.wunm}lia Ed s s 5200° P
At F= ﬂ‘ k. E_ﬂ R Bt W DV Pl (ﬂ.GﬂSS‘J: I, 220" Fx

' L Luﬁmmﬂ(aa)

: -8
¥ LTmie )W er M wo Yer Y £ 10 " peod -

Wearshual - E-:B.} T T — T ' {F'F. = :1'},,4 - q}'

A p=c  le = W0 - 1T9.8200° = < 23522 100" P

= -3IlF MHiPg —m

At or PN U LY IR T TR o R TR BN ELY - 4
P ﬂr T AdG M P

i

4

P = 104725 10 BET4 2107 = .38 2 wd = 013"
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3112 The wolid civculor rilf rod AB b trade of 0 gteel which is asnnmed 10 e

PROBLEM 3.117 ebalophastic Wit 7, 160 WP ond 5= 77 (. Knowing that o s T= § kN1
s appiliel 40 the rod and then semoved, deteining b weshnmm msidunl dyarg
_ dlovss I the T,
SOLUTIGY A 117 I Proh. 3,113, detormine the pemanstt anghs oftwist of te sod

Fronm Fhea ,gg-f...l'HﬂH +e PROBLEM A, (]2

C e RS 3 NN T r'-~.'*__| %‘f T QU EL4Y . F’ SO OMET ey

A"qu Jﬂi‘*:nq i %IE * g] = %-; = -‘ll-f-g?j!" = ﬁ%

r _ (s wio®t 2 _ .
P’“"’ {O.0MR2)77x10%) L9712 rad = B4 3o

Dﬂﬁ'nj UH,P-:.J,‘H.J |']|'.}"1
v f Swlot i ta)
¥ (F7weio? WaE. o sio™

.;33': (edustic) ST S%0Y Nemn

I.OS 23 ped = Gragy®

Fermanaat funst ﬂﬂjfe

Prome * Frug — @ 7 WHFZ 1082 = OB pad = 28.7° il

L

111 The sobil circudar shafl AN i made of o slesl which is Aswoed m he
elostaplantic with 17 =11.2 = 16 paiand £,— 21 ksi. The torque T L2 mereused il
the mdine of 1he elastle cire 3y 0,27 i Dotermlis e maoamam reaidual nhemiog
slreas it Ll shall afler the torqoe T bas oo remipsed,

SOHLITION 3.f28 L Prob. 3,174, determine tha parisatent angle of caial ol ths shyft,

FIBIEM A, 1R

frraw the sadodion. - PRoBLEM 3.014 | £ 2675 i, J= 049700 n"
After Josdbing T 2 18,383 kg iy | PO 7,

. R
ve AT 4 =% * K&

vhere Lz B, 20w ZMsE L Gom i 20" pei = IL2300O" pa]

LT - .
Proc ={i;~j{:u.mm = 180 ¥ d = 0.3

Unfowcling T= 12383 Kp-inm

fe _TE (13395004 . I .
¥ ety L #iod¥oM9701) 1326410 vud = 4. 5%

"?Ef*md:ﬂﬂnf Mﬂﬂ{. GP"]'wiﬁ'} %eh“" %‘J - q}r

Prarm = PO WS - TERAU DT = OOkl pad ¢ §77° -

-
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E L1 A vorque T appliad ko 2 eplid rodd mack- o an slostopleslic materiol i iverearsd

I"HOULIN 3119 ] the rovd beezirea fully plissic and then is cemansed, (7] Shovw that the distriborlon
of pegidnal atreascs is &5 roprodatted i the fizore, (5) Delonming e noagnitede of the

e chis: dbe 2t scUime v Wi powrlicon 461 dhe 1ou| bocated sirhines cireks af radlue

Oy

| Laa.d:'nﬂ __U_ﬂ_jﬂ.ﬂ.at_;.na
(o

A‘H"ﬂi" fna-t!lran Pr=¢', ?-J'-m! = —EL'T;_ =
, i T 27T
o adting 1 E‘E "‘_11*};_"-' z
= g, £
E-EEI'J-JJ I‘m = ’E';__._ g-?;.f = Q’;{'i_%)
Te Find €, 8¢t T auwd g2

{'}:f-‘;gé I E:ﬂ=-$ﬂ.

& T - 1“5 P“ff#* : fof {1~ 2L dp
) 2"”?( $l|-r_":. H = E“"ff'ﬂ f 33 “(Eha! l)}
= ongee’ F A ~%ﬂ.—§ = ALt - 02207 Be -
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3116 The sold ahatt showm s nade of's stes] wrhich 13 arewsed o b clhaboplanikc
L £ = 145 bl and &= 37 Gila, | katoeque T & incrsased in rogedoods aiil che
AL s b lveEibed Chismph &2 annl | hes mersree]. Thalerrmemne (o] the magmit)n wml
Incotinn niFthe mansimamn resichw] shearing Aresa, (4} the permanen ongle af Lrist nl
Lhe shall.

3120 Adft=rthe sohid shatt of Prob. 3.1 16 has heen binded gnd ininoded an deseribed
Mkt probdem 3 teeque T of senes opposite 1o the erigicel torgue T is apphied to
e Miail, Acemirligg v <lemigs i Lhe waloe of g delativim e aoek: ofLwist g ke
whicle wicld ix anesea] iy this aovond adng and coibpans i witlh be aogke @b ke

FRODLEM 3,121

SOLTTHOMN whach the ebadt starred +0 3iekd in b original keadng,

Frow. the solition = PROBLEM 3. 1
Ty = 148 «if Fa, o 12944 00w
The vesidond steess af L= s Tees = 83.5 HPa

For Poadinn n the & me*i't. SEnse He ﬁ-llﬂm-jﬁ in shress +a

FMJU{_E‘I e S e ?i;E',FJ;n:I {3

flsz'_’rmE

¥ = T e T v {Ib‘z:‘ruuﬂ.k:"'}fltljﬂﬂ‘]
T e . 016
= F1T A

.'ﬂu.-:aj I:'-u'_ d‘F 'hﬂfﬁ'll

{47 0™ (0.6l

= T"""—L - -3
% = GJ T moteaayster 1y T IH. 3 S ved

= T

c=0.00em . L=0.6 m

45 2710 - T3.4x 40" = 1) & 40" Pa
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J.b1d Tiea solid cecudsr shell AE 1z nede ol & sl which iy gxnnel 40 b=

elastoplostiv prithfi=11.7 % I!llr';[minnd L~ 2L ksl Tl torque T ia imeresesd wod
e rudins ol the alasiic aim & 0,25 in. - Thaiermine 1be meccmnom rxidund sheoring,
dress m the shafl aber the torgque T bys bean remwered,

3121 Allee ibe salw] shudt of Prob, 3,114 bes been boded aud unkoad od os deserdwed
infhuit problem, 4 banque T ob sese oppaoailc boolbe v icel leegees T s applied dg (be
dail Awumng ov chmge Icbe value of T, delemine g aspnitude ¥, of the
Lwrpar T, pegained b imdtate yickd in thie scecond Lleading and campate i with the
SUHLUTHAS mangnitide Poof i docyws T whibch caonsed the sl woyiekl in Lthe smiginal legling,

FROBLEM 5111

From the solution += PRGBLEM 2.0 c= Q75 0m, L=3%in
Tow 2l kai, & = OHFio! it
The residuad steess at p=c s Uy TG TH K

Fm“" J}uﬂ.d!fruﬂ e +he .::Fﬂaa-:'fl .'Il'.ﬁ'l']iﬂj +ha -c.i\ﬁnjq: b Sheess s
F-lrﬁﬁl'uh'_t HUE-“1H| FrEJJm:I (1

'I‘; = 'f'r" ‘I"m = Al - &Y = 14 26 ks
v, = ‘J% 2T Jﬂ'z’, :{a.wighmts] A g
o Ts Ak o @ATIONRD o jga2 thpin et
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2122 Emnowing thead thee magumibinde nfthe dorque T iy 100 Teem,, del ermine fir each

PRUMEL 1M 3.1 22 of b 2 huminuma b baw tie nassammm sheong streas ond tbe angle aftwise at eod

I, Uloe (=390 10° i

SOLUTION
I |._: 1588 _ft:u-m_.. ! = 35 in
) T hBae, b= OuG la %=£= E
i From Table 8.1 £,70.2367 | £,= &1 469
- LT (%50
S o R N S T .
- I|.:;|_tg,:;,r,lr_.‘|"fas.{ = b0 ¥ =
. TL _ {igen )f5C; et el rad ¢ FE; T wm
TR e T DU LR0.E TFEA ) S f

Y a= .00, B 10 e, 2200 ¢ - 020F, ¢, 01908

FRY a

= et = g.aSxid e = 65 ksl wa

T ona bt maeBTLo et

(100 18] —— 2% red = 6,777 b

T AN EE TN
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1"IRCELICH 3,118

AR sioy v, = Hikel, decoemdne for egoh of the slomiines bars sl e large)

lﬂr%léc T wihazh ey e spphies] and abe comegponding aghe oftwlst.  Lisedd = 1.4
WL ped

LOLLTION

Tatt = 10 b7, G=2.9xi psi = 22 xio® ks
By =B ie, b0, -1 o3

L
Fram Table 8.1 ¢ =027, £, 0.268
s R L
I'ni.,;.-:' E,EI.J:." . I = ':,Etl fn,.*

T=(6.367)(0-8)0.6)(10) = 1730 kpin -

L TL | {780 )] _ "
i C O bL*G (o2eiiie¥ee P axiot) T 156,72 %10 7 fuef
= B.95" -l
b}  @={din, beidin L:lov o208, €, : o0k
T=cab i, = @o8) 0oLt o) = 2.88 Wip-in -
- _ Tk (208 ){3a) _ =
V= oG 7 NG oY laariory - 266 Yo red

= 7.Ez2° s
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5184 kwowing that T= 800 Nm, sbhewnnine for cach ofihe cold-nobks] yalloe Inass
FROMLEM 3124 ety sliasen U Juazinian sheariog stress and sbe aople of vatdul ol end 8. Vs 0= 38
{+Ha.

M. LUTHIN

T' = Koo k}-m L= A h0me = LS00 m
3 - 39410 Pa

(] @ S0 ket DLOS0 Wi B S0 e T OLRFD

te & oo

Feam Table 2.1 € = 0208, 2,=0.140¢

- T = B0 f_— = = = = - le:. |
Lo - L, ab> | (old¥oods){o.oso F0.Bx0" Fo = 302
LT . (8eeXese) B2 w o
C Ak & (et o.os e os T agRis® ) T 1.83x o
= 0,835 -
B} oz Fomm: 061Gk | br3Swm 0.0 m, T i =20
£, CL2Z%E , T, T .39
T B £ —
Tl = = T - - - 27 89wjo" Pa * EL T MF
b " T EET T (Oogue Wooonozg A &,
k. CELMCT ) = 4.8y ¥ ed

ca ¢,at T T (0.279 ';{r:..u::-?uj{-b.asf}tafaaxm:'i
= D oEY a il
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FPROALEM 3125 3125 Llamg 5= 500 W My deteornzie e wsch ool the o l-salled wlloowe brans b !

hunam fhe = domgie L aehich ey e ampiiel sl e coarreuoncdny woibe ol iw .
L=l =39 Uy

SOLUTION
Tagt = 620" Ta . Le 480007 0,483 m
= Beno? Pa

Bl =Sl GuoME | be S ¥ 5650 m
i

11—__ J.Dl;
Frem Tabde 8.1 ¢ 20,208, €, 0. 406

—r_
TH"‘?" 1 l:'-,.l::llht

T= okt + (0.20kK 0.05)(0.050) Uiorin Y= 1300 Nom

= LG Bhopy e

{ Boo Y o-Hou) I
(b 19et Wo.e5o)(ocsar(zaminay ~ P Fa.of

= J.8:9" =t

T _
? e

B)  @rWme s O.0%m, bt BEmm 0,086 m, F=12 2206

Frov, Table B.1 L, 7 0.24HE , £, =G 225
T= c,ab ., = (0.246 10,00 Y 0. 08¢ (0 ;08 ) = [05€ M- m

= LOLT khep -

__TL {o5g Yo Mond - -3
- T - = .'? Hd
? Sak® & 7 (0.19%0.00 )0,085 P(3F « (0] G O e

s O 07" —n
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F LN A 2-kiprly. rougue T @ opplied 10 sech of Uie speel bare sbhown. Kuooiog that
fu= 6 boai, denerome the m.|uinn] disrwzeann & lor cuch ber,

PROBLEM 1124

HILUTIHON
-r = E l!-l:-F e T-'llﬂt (Y ksr

) civeder  fe=4hb
vo.-1e o AT . I&T

Ty
B LR - 'IET . ['I'«';Yﬂ;' = ] 1
I R T‘..E-*.ﬂr = TT(Q‘:' = _II.-léu-'l:lr.EI e
B= 193 |jn ==

(b)) Square: 4 = E‘,.. -E =32, Frow F",l"u_.ﬁl;..‘]c 2. &= 0,%0%

A a_ T, . Z _ . 3
Lo e TFAaT T o v k T Tes ThaoEALY "f‘c'e’ll “'; S
= LITO ik

(e r'Eﬂ-'I';t:-’.JJI;E T b, 'E"‘ v o D748
T T T = T W~ "D:-: T - < -
“RTnokt T 2o pd AT T (W01 ey T

O CER ns
b= (L7, =

& 13 AFIE Memgergque L 3 apphisd oo each afthe ahuninoms baca slaoosn, e,

TRUBLFR 3127 thal £, — A1) W', <lecermine the noguired dimensfan & K zaeh bar,
L SOLOTION
- . = ‘
o ; Pl T = oo H o m Fhean oo™ o

- e

,I Fc& ?b!
cr, 48T

- _ [12¥W 3oo) _ - -&
i BT oL WfGeepas] T Ao A6 MD T

b= 794 w8 a2 TG ma, -

¥ r éﬁ;]i () cimder 2= 4b
T '-'_.-A‘ -“-IE ":q____in o fh“,.:_ic_'= ELI_ g T

3

(0% ggumee > n= b, % s Le. Feoe Tabfe 3 e, = D208

__ T T - a_ 1T . _ Fiwn _ r e A
fw-l:l-ﬂ-h‘ :i:‘b!' N b --{:.fw -f'—nﬁ_?UE.r{'.';bﬂl ‘#I'-l'.;:r' = Etll"::"]‘rf‘l:'} I

Lt TER fl'E;]m = 2E.T pmw -t

(Y I"'E*:J‘an1j-é'.: A4k %‘= iy R o= QHYE

D N S S AN Sous _ o et
Thrar A S T o T a2 TE o v )

b 22 A e @ Rl e
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I"HCMELICH 3128

= | 5

% . 22
S
Ty # 021552

& 128 Thetorgne T canees a sodaisan 60 2 ot e & ofthe atainkess eed bar shpwn,
Knooaing ihot & =77 (4%, Jeerrning [he maxiooim chearieg siiess in | he b,

SOLUTION

G E30 ke DLO30 M b 0 = Ol 220w
P=d® = 24907 ~0™ cud

= . c ok’ Gy
¢=his - T 5%

g TR Ab P Cabh TP
e o) R c, el - &L

Feow Table 8.0 £ = 0,238 €y =0, 1458
.6 " -3
[C.otoN {77 w0V 22507 win™®) Q0.8 w10° Pa

£0_351 ) 0. 7500 B
= 6= 3 MHPa wnal

FROBLEM 3,120

ALIF Two shabla ave inads of U ame mpcecinl. The e scctiun of shaft £ B 6
squzue ik bind 1hatof shaft & is a civele of el b, Kisiwing that the st

|"'—Er—'- . ;_______I st algnslexl [ the aam dnigus, dberming e et oFtioc Rk sAigsrings Ko ssee

T T

4 I

I

Curring in the shafe,

AL mqumpe %—. M =, s L A08 (T},L,Ft 2. I:I'

a1 r AT D, 208 LA
a1,
Fatio PN T I—E— = dEediw = OoTFY% -

I"ROIELEM 3,130

HMATION

3130 Dietooasdne thee lnegeat allowahle square Gros: sectinn ¢FA disal shott af knth
 m ifthe ItATiown shearimg streas b o coocmsd 1AM wher fle shal i rolgd
shrouph ome comapbsle revolition. Usa € = 77 G,

P = AT rad, L= 4w, T lLo0®* Pa G =770" fo

tqvare seetion & 0 T Ou208 and ¢, = 0. 1400 Faou Tahte 3.
T . T TL
I * TR "5 L, P VT S W A
Torrs T G HE £y Era ‘)
- , . - o (2B oe wif (4. &)
P c, B o b el e D98 )77 wrot)iam)

= L223awa ™ m = L2847 —
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PROBLEM 3.131
~,

i
T

-

= F
!

1131 Shetie A and B aws wtado of the same maicriol and luve the sume croos
seecional arce. Bar A has e circuber cre saction and B Les 2 symme crous section.
Dterunine fbe catisr of che mudmum terquea T, and T, which nay be safkly
applied w 4 amd &2, reggeerivoly.

SO TS

tet £ o= radis oF roobar seodian A gad b oside
f syvare secthion B,

:1 &\ {:;NJ-E'.' Iﬁ_: = E = IT; . _‘: = ;Eﬁ-ﬁ

T Tt
Sqvana ; C,= G 308 {row Tobhfe 3.1

"-.l'_-;3=jl_ 11‘.&3;_ ﬂrﬂlblfﬂ

Cak? C b
, - Ta* 3
 Rebior 2-307a . T B %
Ta o, b3 Lo T Ac,dn I
For ¥he sawme ztrotsses TartTh o - | s |ACE -

Ta lzio.%ef g

FRUKLEM 3.13}

AA32 Shafia 4 nnd 7 nre male oF e some toberlal and hawe tbe enme oength md
L0 eecriopnlaren, bus 4 B cinmlar couss asction wed & hiog 8 aquere: croea seetion,
Mysterntive= thes st of the stasliwm valuee iF e anedes @, imd g, through which
yifls A and 4, respestreehy, 1wy b olgied.

SE3LLTLEM

Let £ = padivs of evreshes seehion A pud b= side
of 5geart tectiam .

For @qued areas TL'= b L ‘EI'TTE‘

Cirele? Y= - 880 2 g L%

Sqvaret  Takle 2| o2 0008 La=0,(T0G

Fea ﬂuiu-::.!? =tresses Ta = Ta

=t . _Ta__ . T,:ca03b
T g3t “ipm - B A9
__ Tal _ oc.aes P L LHTHH Lt
Vo * Tobd& = Grec b - =
d-*'.'ﬂ‘ -ﬂ = Lﬁ . ]:'G —_ bﬁ ‘ T.ﬁ
e %~ eh [wairE - WS gyt 0876 70 2

2 - edEdT = 1T E it
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133 A L25-mlong sie=l JII'IE_E'.II'IIH an L 13T DR fol cnoes seclinne From
Syppendld O we B chent ibe thivhnesy al'The seetinn s B4 oo g il oreg i 1252
oo, Krsoveang Lhatd g — S MEPn & — TT 0GP, and ignoriog, the offeer of meces

roncenratione, dstermine (a1 the Jansest torque T owhich mure be applied, <) ibs
emespradlise angle of 1odet.

PROBLER 5,133

SOLUTION

B2 195F e b= Gt mw = 0.004 m
- _ 1asa  _ -

o= £ - S T 15 e 2 QL1986 m

@ _ 1Me _ oc. o

L~ e T BP-E

o e, = 2(1-0a30%) = 0.3288

2
T:.....Fl= :_}{;_b; S T = Cna"’!;' ﬂ"?"
ray T o=, 2aes )0 156 Weo. sost | eoxrnt )= 156,95 507 Nom
= sk o kiaw e

W P - Ti . ok e . STl | Tanl

ook C.ak*G T Gk iz

? - e uony T 1T - BT =

A1 A MU b wrgws @& applicd to 0 SH-long stesl ongle witha L4 =3 = :

PROBLEM 3.134 ‘
crind sertinn. 1rom Appendss O we find 1hat e thickness of the sevtion is | s and
et iLs e 3 208 in Y. Koowang thet & — 112 = 10* pai, derenmine (@) the muxdmum
[An w2 sheachyg atreca alonys [ wr-n, (] the amig e uf {uiat.
L SOLUTIOY A 2 26
—k= A=z, b=Fwm- 037w, AzF-z5T = TET N
EL - - o L} é —_
= B4 < 2034 ¢, = £, = k{1 - udBe 2= 0.323¢
. T . Boog N - _ .
O} o™ T T DX ame T Ee6 i pei 2 BAC i
@) @ = ~Th - Beeol7a) = HB.4Ew s rad
ok (03230 17 627W0. 375 ¥ L o ) o .
= 3.5

Nete: L= & Fh = ¥ in
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PROBLEM 3.135 :1‘--.'-1"5 AL 8-fl-ly sree] inemmber with s % % 11 croes saction in subjecied 1o & 5 i
kFpiin tomque.  Trom Appesdi: g fiud Lhus the tikkness ofthe seetinn i ; m. any —_ |J :
. 7 . that s unen ic 286 a° . Knowing thal 0 = 1 o= I psi, dletormi ! :
—f:.. — w7 IR sbciting siress gk I‘rr:rwu-r:. (Bjﬂr&r:wxhu.un shsa]:ljjlgﬂrm:fh{nrg |E.L: ' JT' '
b-ﬂ,l[r.';HI'rch;mgh-afaﬁrlm (Hfins: Comstder the weh and A wepsrmely and aheaan ] :
4 rlaspon BEDwesn Hie torques epemed on the weh 2l a flange. uely, b
e exprewsing thar (b cesaltivg angley uf:wlalmuu::anj reAmanely. b _
| SOLTTION !
L= - gas -
W Ep_,.,ji: A= TR '."; kow D‘.."Iﬁns.l % . C;H;} = |R.498 | i
R N PPy AL R _ Tk L
C,= G=zll- 0.gdo ) e T P = m i
He = (03212007 99510043983 = o,218%8 it 'l!l
2 I|
wWeb ™ ar fo-2WoaE)T 748 i, b 4 0,288 i, '%}%_ = 5.0l _'i
S o, T {0 - ccegod s G, 2249 s Twdn. :l'
] :& a 'I mﬂ' ':':Q-EEG .
= ﬂf‘ml:.‘%@" = Hu% wheve K, = oab’ ' |
Ku = (0.32490( 7018 50225 = 05,0863 in* .
Fﬂn"" Mﬂ.-'}'t-L'llll"lj +Ur':+' gi.r_jj-q: q:lF - q‘]# . qn WL i
Tatar 'i-a-rarue T = E-f; +-'r-:4 = I:E"h";.._ k‘wh}%lﬂ : |I
&9 . _T Tkl T o fel |
L Rifp e 2 T Hpar, Gt Hu M
[
o, 38 W Sava) — _ (oogee saee 57 di;
e ‘E{r' = 2220 fhia - Jar = 22 = b St
F ooy ng)+doss s Hoia (FED. 23R 2,006 T ol !
Tp dad ' |
ez = ——— = HET = Y, e - -
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Wm ) depth d= F-w
__f Fwze bounded by centerdine CL=wale wil . w)
Tegls o T-2t0T s 2tw({f-wiz
Datasr L= 0.2 0n, P=&in L= 4
(@) we=hS T = Ao 5000y = 4 e K i i
by w=l.1 T= @Yo -3 = 209 kipia !
= W= (.0 =iz }fﬂ.ti}].o\]fﬂ-ﬂ ¥4 = 144 H:g-in =i

The fargest allowakde Jurgue covvasponcds Jo a squand sechion,

3187 Two golid beass rods A8 ad O ace brazed to o braza skeeve LF. Thetemmin
Hec el o3 Bor wlowl Iby ke nxcaciuub sluaciig aleess ggeurs inthe reds and io
1he elognse,

IFROBLES A L5T

SOLLTION

Lest E,'EJ,TCL o ch (:';=Jir:h.

- T _ AT
Sheft AB I T T e
Seeve EF T, = I - RT—’—“‘ﬁE
r) "I'.L ﬁ!:_al."_cﬂq
| AT . 2Ty
Por @nuad shvesses S - mC* -, )
--:_ Cllll - 1:'1.;22
Lot » = = AR I U™

Zalve By Svecessive -szﬁ:-mww-nff'r'an:- mlal."'l"l'nj with ¥,z Lo

2= M7 = Josa, A <4279 %y V2206 ¢ L1220
’ ¥
Wy= 2220 7 LA HeadZI21 5 13U (conuared)

= u’:'—'t'.*-.?-ri'-i e
ww Ll @ S 22

(i A

Al

P
1

7]
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PHOBLER 3,158

Eal

]

n oo ho_ Riu

- = .E_ N

r- - é L

Ty < 1

J o= Lot chie

= == j{lﬂ ks, = f::l_ J'E-ﬂ L

l
Er 299w PWAVikORKUr.IN

R &S ¥4 *"'?ﬂ”'ﬂ_i_ﬂ.—‘“ 0. 430}

(213800 I 45
GJ ['J'J'MIJ"Th:- eR e )

31N Dine o the bwn basllo s2ee) deve shafte of an oeean Lliner s 75 m hing wod heg
the: crosa seecion showne knvwirg i 17 = 77 63Pa and thor the sholt coanamots 44
3O o iy prespe e whem motaceg an 149 rpony, detaninio: (o) the muxdmem shearing
Aurcea Inthe shadd, (A0 dbe ungle al vwisl el e slall,

sOLUTION
4
L=.".“5M:| #IF‘FHrPn’JE?E M Hz

Tz du prws = Hwia® W

L
- :rﬁF L L L= i S S

weareT s FLTE

- L Y -
] [D-.i‘rn -4 lga v (0. 0% wi0T M

o o 22 Fwvic® Ta o~ 239 MPa il

z FELGwO  end = 10T " -
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3150 The shaty A R is made of a regceriol which iz elesioplastle wieh = 12,5 ksiand

= A 10" pal Yooe the Ipaliig shaswt, determine 150 the mius of the elastiv come
nl dwe shall, (b the argrhe of twist wocsl B,

PROMILLY 3159

EOLLTIM
o= Od A
T = % - Tty - E(psTOass g bp. i
T = =2 Bop - em > Ty F-é'a.rll'.-';; “eﬂn'-:-ﬂ wth edustis Cown
5 3 e gy
__L_Er_'" . - L =T _53!"..""*‘:'..1."__-; -
T = %T"‘f (I 31- ';:Il ] "= 'EE - I+ gr? - * 3 ﬂ-gasﬂ‘.f
JE:‘ b EAEIE Ill.c.,,'-' (e 21 W 552 = O.3¥F um, il
L= aft = 72 Gr et par o= How o ks
TG LAy M ios ) (4ol )
. pfr s @ %{_ﬂ— : a%fﬁg—-: O EHH0Y reot = FL2T -m
Q :_. III:Jf - wa

L@ T e 3 ki dnrgee applied to the shafl o Prob, 1053 s n*:nu:mm_].
[ROELFM 3160 determaine (a1 thr magnince wid keation of The e resklual theorng SLees m
the shall. {F)Tle permarent angk: of I of L chaft,
SOLCTION

Frow e soleiien of PROELEM 3159 #F the awd of .l:'r..m:'m:l T3 kip - 1w
Er = 069318, P = 064704 pod
Stresies Tro ot p=0 e |8 eE a'l'f:ff T L e ﬁ.+Ffﬂ..

Lin b ading T = -3kpi- Gr= 4@ pa = Hv O fal

- R v A | - Y
ot : B T-C R I W

v = {0.ea1g(-15.28") 7 o.bT Ml of g g

_oTL L ATL . {(aM-s)7a)
A9 = &7 T A S W SEC IS,

e si duad Ters = Tiad + AT

== )58 s af gra

= = 5500 vad

A—II' F"_‘l: 1.-:#5 - IIva; - |5.?‘E = ..._E'F'Fﬁ #_55 il
At .f”:f’*‘ “Pen = 15 — 1057 = l. 3} Kz

= ) = _a EEnad = Q.09 vod
P, = Prond + AP = 0.05%0% -5 Teed .

AT

Forum.konkur.in



| I www.konkur.in

O O T N EE

MECHRE M 3,061 3161 The compasite shall duwn o twisted by appling & lorgue T at ond A.

Faering Lh_at T amsaniman 3lpcanen siress io 1be steel cheall ja |50 MPa, deterinms: Lk
- ’ - curmsonding mashmoen dhiarioe snes mthe auminem core, Use 6+ 77 GPa fuc
[ r szl nod 7 = 27 (FFa for alumlinm.
. SQLUTEION
[
L Led 5 J,, srd T, velas b= the cdom'nua cove .
3

o a G;J "'T?-j. g ’I'L l"ﬁ'-'F!* . +ha S'iﬂ'ﬂ'-tu -ﬁi‘l-E!.F.-F
At He euber zortace o Hhe steed shedf

| t, T P s 2. q‘i = __"l"-_:_t__

I z E L c, II:LEI
i At the aree soface oF He afivinea cove
J = E..'E - gl = 1 = ___f"

i -'r-| 7L " L E\L =y iy

1 ]

Mateh v ? Fnr‘ kel h -'.'..-Jmluar-ta'f':

i -+

B —L-T = T4,
[J ' ciI.I'i.'i'I. Itl"-ll-;:'l
r i E-ﬁ.!".-':r.-j 'I'-E-i' f;._
L H

Ty T

= ) lrl- = ﬁ"g‘—l ‘I‘I

8 L bR 27elo" - <
L ) %m+1?1rrﬁ - [Lrn o

;B9 Y4 .ut Fa = 29,4 MPa. -t

— |
=

1.

—

I_. -,

,___
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PROBLEM 3.0 3GV Shaly AS zonsiats of m banugepeans oindrical slemis, which
cin b adid or holew, It £0d 4 05 fed, while its cod & it fred, and it is sub-
Jecred 10 dbe Jonding showve. The lenprh of edemcor § 35 dengdt by L, its purer
iFwmeher by GE,, dts lnger Giweter by 1D, (i modudis of Sgidiey by 07, and
ths kxrque applied to ity right £nd by T, the magnitude: 7, of this wnque being
agsnied 1) be pogitve i T, i obesrned as counerclogkeiss frum eod 2 and
negalive cAhzraise. (o thad F3, e 05 the element |2 sodid. ) (2) Wrrite % eom-
jeutec g that ceo B2 uded o detsrmine the masiouzn skeaning seoess o
vach ghemen, the apgle of vwis o' sach element, and the angle ol wwisd ol the
;mjm chafi. (h] Use this prograng 10 aobve Proba, 3.9, 3.35, 3,37, 3,150, and
IR

SOLLTION
FoE A LIRS S TS F AT
L . . -~ -
ior O i o, or

rAAeD e A DU

_.'I_I.: - :"Fﬁ..-""(?i‘__.} f- E:,li_"l"__ .'IJ-:'_'-I?_.-:'

R o gt tr b N
o ok kit

LiF DRme Thivem UFE I
A D g LT

=, = - ~ 1 .' ' l.

jﬂLﬂ ¢ ,ufni"u-r;__!__l’r-"-..-'}

J ]
F'J_,.;.-‘:, = T'“l'.if""'-{;' oy

(IELE O TRNET ot SpeTraf SAAEF SR R
- P

—_———— . -

P PR TR O (FEHTE RS U Y ot f e
- .
(=20 = Dok A

Eofcpt oo EVLT L

Problom 1.3 amd T35
Elomant  Mmwimgm Otrapas angla of Twiet

TMFa} (e raed
1.0000 55.5004 2. 5285
PPl If. 6264 o, 0887

Abgla af twisgt Eor snbire phaft = 3.a152 ¢

Problem 3,27
Element Haxlwum Stresa fingla of Twisk

(MEa} [y i}
1 . Dhgo 33,9531 0,811+
2.0001 19, 5488 n.7413

Angle of twist for sotice obaft - 1.5726 ¢

Prochlmm .18 32t 20
Elpmant Mawimum Stress  Angle of Twiak

ikel) {dograrn ]
1.0004a 3_12586 A .5857
I, 0a0n -0 . E&2g -1 Q402

Angls of twist for entire shafc = .55 *

ot ol

e oEme o LR R
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FROBLEM 3.C}

P B s

A.C2  The essembby shovn conoiste of fevlinddend sholce, which s b
snlid o bolaw. cannecied b pewd &nd sopramed by bracketa Num <iwn).
Eoad Ay of tlw first shpdl du free and iz suljected 10 u fomoe T, whils end B,
of tho lagt shift is fixned The lanph of shuft A8, ia denoed by £, it owter di-
anbicber hy O, ity maer dionweer hy S0 o it modwles of dpidity Iy 12
MMote thy (0, = 0 if dec ckemand is safed ) The eadiog o wear A, is deqoned by
an, nd the raing of asar & by B, () Write ) compuees progeatn thoe can b
wsad 0 didermoime the padtimwn khearing strass in ench abeft, e sole of byig
al voch shaft, iod the anghe tunweh which end A, rdaice. 18] Urs Lhis pragran
Yo solve Proba, 321, 339, 341, 542, ond 3.134.

SOFLOTION
TARTLE t& Barws AEaTER =
= TR

B Aok ¥ T S
L, D SR 4
T TR P :afg u'.".‘l.-l- —-'J."J' J

?—HI':__I. I?-r - '"'.".:'__: ? _i:l |I

oy < T b

A e o F FEDFRTIAA ST e ,
LT E  ENTA T A7 TE VAT Enproaf S8l SHRES
S el AWais = R, euE LA BT
SERM v Fo Foara Aus ﬂ-:-'{
T Fad : ' o
ey At r"fl.;J..r"E',__, + FﬁL_J

Eroblom -1
Ghafe o, Hax.Scresg (MPA!  Twiak huwile {degrees)
1_0300 el , T2 1, 4615
2. 4000 74,5013 o.77a7F
Angle thermemd which Al robpbea -« %, 388 @
Brralslem ____3.39
EhaTt Ro. WNaof FEresy {Mba] Twiat Anglae [degramt]
1.4000 47T, 7465 1_Ti64
o 004 BZ . BA832 2 1560
Ingle through which A1 #obibes o T.¥45 ®
Frolilem Z 41
Hbafi Be. Max.Btreea {kgi} Twist Angla [degreea)
1. a0 I.R541 1.358¢
1. 0000 11._p733a 1.3174
Angle barpwsgh which AL rotataa = 3,118 *
_Pronlam 142
"~ Bhaft Mo, Rax,.otress (kei) Twish Angle (dexzess)
1.04a0an %.0541 1_3R&7
2, 0000 B.7306 7.7411
Angle cheongh which hd covatags - 1_914 &
Fzoblom -l
ftafc Mo, Max, SEregs (MPe} Twlge hogle {degrees)
1_44dan0 3T _725E 1_&843
2.00m00 SE. BEA4 1.4436

Augle chiough whirh AL robates = 1,730 =

Forum.konkur.in
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PRAONLEM A2

_EQJ.-'QQE.&:I_'-'."EW|

L3 Shaify AR consiats of 2 homogeaeus eplinilicnl sheeanes, which
can ba solid or baliow, Both of fic code are Tived, aod it §o subsjcousl we the
loading shewn, The longth of dement § is demied by F, its ooter Hameter Ty
€0, iy imuer diameler by D, its tudulos of rigidley by 6, wed e Lol pp-
mlicd 13 Tts rlght erul by T, the magninde T, of s torque teing assumed o
be pumitive if T, le observed a8 ceuntenockwlse fon end I pod negetive ol
erwise Moo tial 1Y = 00F the alement iy polid and alse thit T, Write 2
VIHTPOLCE AEORRum thot can he nsel to deternlse he repclions ar A and B, ihe
mecimw shearing soees 0 each element, and the nnple of Iwist of sach lo-
merl. Use [his progrwm o o salve Probe 356, () to dotann e tie messcmue
shearidiy stresy io the shaf uf Fagmple 3,09,

SLDTION W ot AT e EORC T e ST G r
RELDNTANT 2008 CELBASE THE PweT a7 8,
Ierhady 'E]F Ung o TE‘_‘:':

SN SR ELSMEAT  ForTeil
1':-5 . ao/ . FE‘__:- . G:‘: :
I
— p
eoE F =¥ {;Eﬂ? - lr‘ﬁ‘:‘?J:l
LELH T e ot
R
S TS ATLTE RO SR A e T
TRy = ?'",_frﬂ,,',hr.-’;v A
SR T T LG
CEMS RO TR SR meedl LoTH B oo medl
U F QDo Tt T) B Eredh T
& = S+ Py oG =8

O AR UTE E:Jl.:. OLE RS e § TR U AT iy
LT TELY -—':‘.‘-LEI.;,-"_E.,?
tewr TEE T oo
oD O Y
ATy {'.::;1 = '.-*!J'JJ:"E'?,;" £ tatur Fbly

AT TERTM Napsi- BT E B BE PR A '::—"g""EI'{ﬂ'W%.i'?-J,} -

Eha ¥ e "L
A s Z I PTR

AT LA SLFAENT D A wAENT FARE TELY = ALY +?§:’U-”?Tﬂ+f.§_j

Prudpesn N Ten

Angey oF FUsIT TERL PR, = Ry 4?,'.;-,:-"1-;-'-'7:-7H;5JJ

Erobilem 3,55 TA = -0, 260 xH4M

TH « cD, 310 EHAm

Elemant  tau mak (Mia] Aungle of Twipt {degreaa)

A -39,584 -1.1%E

2 J1.&70a 1.178
Probhlam 3,05 TA = -51.7332 lh*fc
T 1€ » -33.267 1b*fr

,_
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3.C4  The homogeneong, solid oplindrical shof AR bng n length T o0 di-
armeler o, ol of dgidity 7, omd i pield sgength ©o TF s subdecisd teon
Limgpue "L Wik iw gnelandly ingmense] Jan gem wnlil the wmgle o w3l ol the
shedt ba3 cepcbed 8 macioam valoe d, and 1hen decresacd hack to zoim. ju)
Wtz a compuler pesgram el Fot 2ach of 16 values of &, egqunlly specsd
fivir 2 Tamige #xlemclings from 8 w2 veloe 3 iimes a3 lape a5 (be onghe of owisl
ut. ther gt off yiedd, cno be vsed o doterwiwe Qe reexinw vehe: T, of fhe
turyue, the radioe af the slastic coe, the mazlmwn shearkng sres:, ile per-
vzt beiet, e o pssdual duzsobge sioess bolh al Bie saclace ol B shatfl
nad nt the ioterface of die cleatl: cors aed the plogtie vepion th) e this poo-
gErwn [ abiuin sppaimide answers o Poites 285, 30075, 31580, wnl 3. 160,

TROELEM 3.C4

SOLAMTION
AT G T o Y
fﬁﬁ\‘l r— — 'I-I . Il'll:h- - =
N “,-= bl RS
A L R
i . T o
WWW. konkur in¢
" -"'%I £ (1)
T * o ih
';r'l" -}
ao.oe " (E
- du Lo
£
‘:?Eu_ T d‘-‘uz RO T TS =T TR LT LIV
- e SRS AT g
’jﬁ ﬁ?:d ! f
. E‘L Tan T AT I.n;?vf:'}r
’f?r foos
USRS L0 Al Ueds S8R e
Sre e T8 T, Wisd D2 Py sseriraEsTS
o |, .t
P T F"-:—?z-— s = .
7 i ] k b rﬁl Fa {#]4 Fl:r' F:i"'
st @2 Pl F, uwe AR e URE S F]
Festoms o=k, Re L T ER
CONTINTED
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FROELEM 3.C4 - (CONTINUELR

Droblem .08
PHIM ™o
gag kip*in.
a.gag o.gqoy
d.417 2083
0.835%2 5.567
=250 §.350
_.&G6T 11.133
2 .na3 14,897
250 15,471
2.917 ls 485
T.344 17 413
178G 1% .74
4,767 17,8975
4,504 1g.113
S.0DC 1k.214
B.417 18, 3%]
5. B34 16,344
5.£50 1E.53035

Brzhlam 1,213
PHTM L
g )
Q.90 Q- 050
9.524 0. Tas
19,045 1.571
28._573 2_3R%
LR ] .14
47 . 627 S.32T
57,147 4 _4738
G _BTL 1_7E9
JE_Llas 1.91¢
EG_72d E.0d12
SE_24E 5, a7

~id, TEY 5.113
Ll+.274 E.111
121 .34 E.1E2
133,345 E.TTH
142,867 Y

THIN
ded

a_con
S.187
10,3213
15,473
20_ 626
. _J83
a0.uad
A6 . CRE
41 _3G3
A5 _4ih
R1.RgE
ES_ 723
&1 _ 875
&7 _GAh
TR.19%
T7.34%

... Prgblena 3132 0d 3.160

™
Xiptzan.

000k
9,421
0.3982
1.473
1.963
4, @58
2.7
4.971
3073
3.133
3.1760
J3.196
3.213
3.24R
3,255
3,242

24 4
in.

0,76
o, wEd
0,751
0.781
o,7%d
0,75]
bD.833
0.634
0. agd
2,417
0.373
f.3q1
5.%13
LY
0.2£43
0,250

bk
e

15.000
25 .400%
35 ._00c
2000
25,0008
25.000
20.833
17 . H&7
15. 625
11,.ER%
lz.520
11 . 364
15,417
H.ELS
B.%2w
B_3=3

RY

irn.

0,50
0,500
0.500
0.&500
0, 0L
0,500
0,417
0357
0.3z3
0.274
0.25d
o.227
o.208
[.18ld
0,178
0.187

FHTIE AT BESCLEN wp i b 6T b A

THITH
kgl

(L
4,200
B.1%0
AL EGO
16,BCO
2L .0850
21,050
a1.nGo
A1, Do
4Ll.GLC0
21 .000
21, PR
21 . L30
4l . G50
zL.cdo
zL.cao

ThLUM
LN

G.OCo
32 . nen
£ . 0A0
A, 0an

128 . D0

16 . 0D

164 . SO0

1EM . DOD

166 , GO

166 .G0¢

160.506

14 G0

180,000

160, €04

<6004

“£0. A0

THATH
kpi

3, 0G0
2. 500
k. Dap
¥LEG
10, 020
1z2. 500
iz EGQ
12,50
1,500
1z, 500
1=, 500
1z, hidl
1z, 50l
12,500
lz. 500
lz.&Dd

PHIT
dag

d.4L0D
00D
Fodgn
q.80%F
LU LT
q.C00
a.1:g
0.3ne
a.725
1.221
1.476
L.87L
2.273
4. ETH
J.CET
M. 44YhR

PHLE
drg

a. G
q. 0
a, ko
a.ansd
a.4a0c
. ang
2,447
. 360
LG, 575
24,8945
43,733
15, 764
5L, 946
GL. 230
Ah.REY
Ty, TR

BHTR
dag

0. dod
i puli)
. a0
ek
G.CO0F
oo
1.51%
+.251
B.374
Li.SUb
1. 243
Z3.18E
IR,
13,148
.07
13_ 280

> .
L

ThLrR1
kai

0.0ad
a, aod
0,000
0.4a:29
0,004
G. 054
~. ez
-
4,560
5,111
LY
§.07d
9. 544
10. 364
11.11l4
17,753

TRURL
MEa

0,0k
L. 0kad
o030
D.0ka
. 20
0. o3a
T.7t2
<L.EBOZ
4,800
A5.Eal
Sh.EGT
ES_ 30T
T3, e
7311k
A4.67T
B8 54T

TRUS1
xal

O.oco
b, neo
n.uco
.0
0.0
Q.000
0.l
1.8E0
2,713
1.634
d .4z
5.103
5. 6E1
6.1E1
5.451%
& _H0E

TAIRD
kai

u. DGO
0. ok
o, 0en
o.0%0
0. aea
D, un0
-4, 549
-4, 443
-5.3%1
-5 At
—E.nub
-6, 33
-E. Al
-B.&0L
-E.&5R1
=h.741

TATRZ
MEa

1506
d.00ac
a.000
a_carn
0. oan
a.C0%
-24.1968
-33.997
-449,323
-44 ., 1EH
-4G., 567
-1H.3%5
-4%,475
-50.2%93
«50.904
-5 .3Eg

TAURZ
hei

C.oLap
A
¢.Can
o, Gao
L YT
v, Gon
“L.15E
- &, 64B
-1.14%
-3.432
-1, B4k
nd,TTE
=3.BES
+3.,%10
-5.877
-4.012

A ST

¥

alp— 3;:;3 E&-ﬂt

e A fgia,

I

Lr

. IE

U 2 Bipee,

i
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TROBLEM 3415

ACE The sxact spreasion ik Ziven in Prob. 364 for the angle of owlal
of the wnlid tapcred dlaft AR wheno n tovjue T 18 epplicd na shown, Decdve an
appwarirais eypreesion fur the nogle of vwlst by roplacing the wpered shaft by
n cyllndricy] defis o cquol length wod of rdivs v, < (8 + 7 — $)[cR), wheee
i=1,2... 5 Uting fer 7, L & amd o vithoee, of e chobee. decromdne tThe
percantage crmor in the epeozlmee cxprosaion when (u) e = 4,08) 0 = 8,
feln = 20, [d)r = 1ML

ey g, TAY s Lo EET vt y

EOLIMTION A — klakdigf i eiiatlble
) 'r: LRI g .
il L=

Cepiepad FAVe ek { B SMAET
- - g 1
e T‘._r':,;-_""?}r-'f-":;‘_,-'{ T 2

T(:TH I.-ﬁ Lo

LSagp e UmT e oA L G Gk o,
& BL
L ey DRV WRLLFE R o .-!-‘#"".f:ﬁ-;.lfr.l,.v]

LTI g el ARG BF R ol s
AATHE W = MRS Ol AT AL S E BT
Foe Ll mewm, pFeTE A
eh meh - AP
S P N T O by sl
CORFALUIENT of TL/AC 4

Erarl. coaEficient Eroin Prob. 3.Ga ig 0.18%544
vumbay of olemantal Adlske - 0o

n appraxlmers angot peroent enrror

4 a,1, 7955 f.18554 -1, R1E5

| a.18410 a, 1RGED -0.A%311

1| 0.1E542 b.1a5c&4 -0.134810
10g 0.3B%e7 0.1B5AB -0.90554

— 1 1 .
FOTUTTI.KOTTKUT 1T
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3.CE A pque T is appbied as alwwn to e lang, holkw, etered vhok
A8 ol 1mitorm thickness i The sxart sepesinicn for Lhe nogle: of rolat of che
sbefi cp) be opned o thy sapresalon given in Prok, 3,151, Derpe an ap-
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FROBLEM 4.2
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shadad portion of LB bram.,

¥
SOLUTION
{7 |
: e tim. The wtrass dAiETrbvtion over the eative

1T Gim CHORE Foetlon (s given by tha bending shraxs
h— Lo muka,

™
&y 2 — '%I

where y 18 & mrdfu«h with s an‘ain L
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438 Howa astaned i Soc 4.3 thar dee novisal surestes o [ 2 inembec in s

FROBLEM 4.1 bending aec negligible. Faor #n initially straight siaaric member of Feoteteon lar o
Recling, (o} duriv s approxiodte Sxpresawit G o, a5 3 Jumelond v, (6] shonw dhat
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PROBLEM .45
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PROBLEM 4.47
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PROBLEM 4.49
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A and 4 N} For the coamposite b Imdiispeed, determine the radz i o cusvarm
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FROALEM 4,55

43F The minfisved cowarets bet, shewn = whectal 10w prsithe

mament of 175 kN Epowing
covtrete angd 300 Jita for di sies
Mmoo | g pLam abress i Al argere.
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L determing (o) he wree o ghe dbéad, (5] cha
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250 ¢4 - (1216900 s (von -2} - g
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Solving for % x -
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"

T Lodeh e et = L0408 s o ke
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L

[a] Shtzei: J T - 29SS w7 OV RS U

& = - L8-0UIS =10 (-0, avs sy |
f. ¥4 2 jiys
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B Comerrede ! M T OIEHED e =

P fLod{Ex)0® Ko i 5w ss)
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Do IEYEE e
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T ST i1 the eovetoee, )
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-

&
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= - My
T
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I

i
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%
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PROULEM 464

SOLUTION
L _
Fred 6
p &
+ =,
4-¥ 4
T ' ~
e 4
.

480 The deaign of & reinforcsd concrele heum is sadd wo e dofawead if she
miaxiomun sraaaea in the sbeck and conperets areequal, vospesalvely, o o aflowalhe
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1+

d
a F,

G-I.' F"ﬁ
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n Mid—=Y
I
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PROULEM 4.61 CoARIMIG Siesies in e steed md soneretc are cqual, vecpectively, tothe sllunahls
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AGI e A3} Tive motal strlpe, sachof IS « |5 in, croag Sedtion, e boteded
tgedber 40 S thi oo poaite et shines. T he meodubus. of elasticily is 200 = 10F
oL For the ateel, 15 o LM pt-For e brosg, and Bt = 10F pai for the aluminum,
Enowing thet the beam la b abwnd 8 baorizoal axle by cooples of moeent 12
kipr o, deArrmime () the: mavelmum sina in cach of the thvée etals, {8 b radiug
of curverure ol the eampeaits beats

SOLUTION
Jra afrminon as the refevece r-.ﬁ.}!'ﬂﬂ'a.f
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= %‘i - Soxi2 = Zo n xferd

v
¥ Yy o= Eb. - M = ],5 | s
D o e iwxjo®
ek P at-5 = 12 Ta W e
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5 _ #lLo
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= (LTESG in
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o
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. b
Y Lo ___H_ = -l?.lf_]l"——- YR E7 ¥ — var
# ET Claalo= ) 2 1aTs Yy SHR.STI0
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Forum.Konkur.in



www.konkur.in

4,82 mod 4.63 Five mefat acrips, each of 0,5 = §,5i0. ooy seckiom, ane handed
bttt e B the ite beauts shunwe. The modulos of clasticily je 30 = 105
pat fur che afcacd, 13 = 107 pai for the brass, znd 160w 105 pai foe tbe aluminum,
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&, The conapoette beam shown bs Farwsed Try Tasnuding topatbar w e mod aod an
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FROFLEN 4 g Sinpoarln boam shoom, The miedialus of elomEcier 13 21 G Tfmwm?;%
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4.7 Knowing tht the wllowshie for the beasn in b i
FROBLEX 4.70 111; ailmmné:mdlng chuwment HE o E-m B ﬁl‘hi TE:? :ml;
q&m 1111

BOLTION
o T bk - NueY s wpat? 1o - yncoPup T !

£ J0 mam = 0000 m

..E=..E_'ﬂ._.."."“_ - iu'!:ll:;

d 42 s,
(y = &2 - ae From Fig. 431 K= L850
. wMe . s B T {Fowjo4r.cer=io™ ]
B = K T p e 7 Loy o.o%0)
= (K5 MN-m —ly
(2] -5‘ T %I!LHJ:_: OB From Hj o3l K= 135

[Fouict W42 607 o)

(l.3x ) e otay TR e -
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4,71 Serpicinlar grooves of radias ¢ ouet be milked 5o sbomn i e gidi of a
FROBLENT 4.7 pired Teemibey.  Efaineg s adlowehle stecan of 3 kel determalne dhe Yavspesa bendmp
TR L

ﬂu:mbcwﬁuimﬁunmm“ﬁmlhemﬁmj‘ﬂflhﬁ!miﬂimuhmig
W F math

SOLLITION

@ d& D- R s #E -0 3} = 3750
L_ 4d

- (-1 v
A d35 T WIS, FTELE T oade

[ e ng-. .31 W s 207

T=mbh'= & (315750 = 2,296 a ¥, c=1 = LATS in
_ o Me . - N G T . -
&= WFEE e Mg aTy ngisy o @l kp -t —

. -ﬂb
&) d=D-ar-as-pidi=zo, D-Ao,go =B ooy

fde)
Feom i, 4.32 K= 1,601, 1=sbh®s H{§Wso) = e75
D &l (Rinesnsl o
L -"':E!'J = IH'E‘ fH. M= W g'_']'.ﬁnt :"O-E:" L5 jﬂ.'-r*m. o

.72 Jemicironlar eromves of oadius et b milled as shuneo Jo the aldes of 2
sapet memnber. Koowing thot M = 3 p-o. defermine Lhe masl i etres o e

membr when {a'].r'—'ﬂl ., {HY P ‘3' M.
SOLUTION
fay A D-Jr = 9.5« ﬁ}f%:'-' 3.75 nm.
T 4.8 . - 0,328
Jed. . "'E'::.u -5— = 2o

FI AT ENFT .
..Elf"-'_:l-lnln i:lﬂ, 4,3? K= ..1"?.':’_.!"
T-kbk®s F(E oY - z29¢ 007 c=4d = L8PS in
o Me _ (zonfqfLemsy _ - : -
G = Ky~ 3.29¢ = T ks

f] d=L-2r = 45-Q¥E = 200 m, 2af3 «)80 H5-500=025

From Fig 4.32 K = 1€

I = '.-I:i ]51"3'3 = |J§_' E%}{EW}E = 187 i TJ == '.!I_'-::! =, 1,5 iw
e Me opelddnsy . -
5= KT = NTEES = 572 ksl
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SOLLTION

For Ih¢+'h :a-r'.'Fu'ju-:..‘.l'fﬂh!’-

D=
=

L2
d
¥
d

For C.l.il'ﬂ;l'ﬂ wration {ﬂ-}J Ffj

471 Thaalleeable siesy used in (s deign ofa siecl bar ik 8 MPL Dejamine
Lthe: Tuygesl wxiple M than ol be appilied o tha bar o) 1 the bar 1s dezlaned witl
et bt setibelrenlar poolbons of radles r = |3 mm, 88 chovm in Fig. a, (b))
if' thus her in neleaigned by rosuoyaie the watesial abive e grooves a8 shoen iv Fig,
B

PROBIEM .73

Ry mti = s M,
1S .

N

= Tom - I_ED

_ 18 .

- 9 =08

.34 gives K2 A1
For ﬂ.ﬂﬁt;ﬂufﬂ'ﬂ'ﬁﬂﬂ b ;fj . i
I+|'3'| j;'-'frﬂ I{‘h = III'-\FFl
T2 &bh® - F00)ioo) © 1Lgep®ma’ = 1LEx " m’
€= dd T O mm = 0050 m
. I . {(so#ef)s o™t et N
oy T = ﬁiﬂi L it = Ke ~  (railmor) - LAE =0 Ly
S - T k.
BT | (BoxIoN)LEXOT) e M = 1D s
by M= 7 (.57 Il o o856 = L53rio e
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FRODLIM 4.T4

SO1AITION

For but b canfy o st iawns

Te 150 me, d2 100 M
L B
=42 = oo

o -:.w;:isurn-"'i'ﬂn =
Figq 4.32 give W= 121

—
Fow

5 A eyl of momeat A= 2 kM 33 s b appled to e oo of A otec] T,
Deiecnines the mmdmem siress in e bar {u} 10 Elws brar in -:h:ﬂg.rtui willls LMOXITER
having semiciraular picdiona of wubes c— [ men, i@ abewn o Flg. g. (9 F the hoe
i recesipred by removing L meteckal alssn e grorvee 8 shown in Fla, &

ay (b

{'l_ju.i:l:jljl“rﬁt;ﬂﬁ [k.:l] Ffﬂ-— LI&.EI- ﬂll'«n-—sl HL: r'r\-_lqu

= ekt o E kel -

I.I'

f,.s-x.“:'i mm T

LEx 10" wm"

Lol -?[L;l: L6 owmm = 025 m
oy G wMe (s 2 {Exic®)(a.081 _ 197 w0 Fa = 37 Mfa ==
1 s oot
(b g - KMo o QIRLEAOJR o 4 ¢ g0 Pux WY MPa
i-h AL
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FROBLEM 4.75

L
A S j""

475 A bar wal revtenpular orasa acazlan, mads of'e gzl st L b o lnsopioste
with & =200 kP i3 aubjoctad s coupls M pamlled o the = axis Determine the
it il Y o0 e cwple fior wibtbok o) yield st maars, (57 the plastic sooes a the L
amd bottom of the bac non 3 mmn thick,

SOLUTION

@ I =Lthy®- I-'il:r;ams‘]’= 2,375 %0 wr' v B AL S et
£ by & mm s SCOTEm

-2 (3qociot J5 sTsend )
- YT

T Y Mewm —

{l:u-] P2 S Jrfrﬂ—t*'}'lg—.,ﬂ"mm=f.5mf G O03S nn
YRR UMERETE Sy

= $0a0 [1-F{ZEY] = 208 Mo -

FROBLEM A.76

o i F

475 A har of recdarsgular eroes. sexlion, mede of & el aonmed t be weLeplmtic
wilh o 1;2]9 MPa. [ mabjecisd 102 owple M paeslisl wothe = s, Dotettine the
rnoenen A ol B cnpbe for whibch (@) yield fmst oo, (5) the plostic #ones Lo
ard bodron of the ber wee T e ihdele =

.76 Gabve Frobo 475, asauming that the couple M s mallef bo the »axl.

SOLUTION

@ T=sbkh? 3000’ 2o m’ = 20w

CT %h = Eme = 0,006 m

&I (EiesoiLase e
My = 5= = S 152 Mem

k1l L =05 i Z.= Bek T Bl = e
M= 2™, |- 3ET]
i‘(lra.ﬂ[l St ] s 2 e -
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FROBLEM

o |[J1:| X

4,71

AT The priometie byr abown, muede of B esd seauned o ba clagtaplaste with
o =4I kAP, if subjected 1o 0 ooupls M pomllel to de x edis Detetmin the momend
&1 ot Lhes camuplis o wimich fu yiald fieg peaeo, 5) the elostc ooes of 10y Lar i i1 m,

SOLOTEON

@ Tetoh’ = gloasKorl 5y opsadt e

s EIP'I = ﬂ-;-!'l-l.ﬂ

_ G I tandnomseie™)
o e, 15

= O FELY k.'.r..‘u-
- 2855 Min -

g

FROBLEX 4.78%

0129

kg —

4. T7 [ b pulamnedie b sHewen, mhada of & aocef caiubemd b dwe elastopladie with
=42 ki, ia ub|esacd oo & eouple M parallel i the » axks. Dhedcimite s ot
A ot ibe omaplz tor whech (g vield fiest eooars, (0] the £lees core of the bae 13 0. ] oo
thick

4. Sclve Prub 4.77, =somiog ibat the coople M is pomilbel to the = o

SOLUTION
fal = bkt et = zardivis Y
c= wh= 8,925 in

Moow Bl 2V (5 2R =Y )
L7 e

" TR TS T 9825 ke iy

Q25 fhijn -

B % 7 2f = 1(od] = pas i
Moz Eu, 1 - A ]
2 HESJ nﬁagﬂ E27 fo-in  --

.".. T l\'.
. '
RS

P
L

C_
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FHOBLEM 4.0

Lrﬂ'--l-ﬁim—bl
i: =
e T E

& _
FII"E.. a- P_

M
i
L
Loprr R (272000 MO-3753 = z27).%3
{Dl"

AT A wolid square med of gide LTS i in mede nf o stee] Hial 6 assumed 1o be
chastopbasic with &'= 24 » WP psi and o = 0 ksi. Desemmioe the s dwm smssogd |
thiz rading uf cryaluee swrssd by ad Wpels, ooupde spplicd and mameained sbom an
e parellel to 2 aide of te cooee Bectomn

SOLLTION

L=tbh® v flosiloaer = o 520267 "

cc-dh = G.575 in
L (4olfn, BRLBLT

g e
M, - = s 5 57c 2 EFIAS k-

’in'ii—EL_::l o %’*:JE"E%

o _'__.lr-ﬂ ___-' _"u, -
{328 sy 3 -E0L x5 gan

Yo e e

= (270.82 o 37 = 147.2 jm
= 894 Bt -

FR{THLEM 480

B Fha prisenaiic rod shosm is e of a atesl that in sspumed 10 be dasioplagte
with £ = K GPg amd o= 280 M Knrwing thet caupdes b aod B of oumoen
525 Wt e applicd and maimmincd aout axea paralle 1o tha v wels, derarmine (7} the
hickress of the elasiic vore, (A 1 cadius of curvelumy of th bar,

SCAATTION

1= 4 bh¥= 2R00EF = 1L eexd wn’ = 1LEEH »107 w”

redh ot Fwm = G.oof e
M, = E':;I - Eﬂﬂﬂrrgﬂﬂg;“””” Lo stz 88 Hew

fr

(k] E,r:-i:.i L—%‘i

Yro_ B+ L - . i}
i {2 TIRT 0.82637 v = 0.
B

Mo 2= 48] e Loz -2l
2

RE22 = = 27382 mm

tu-; = ?J’-,- F LEV v +=rd
- Ey o (2000pt i { LTWE v )
f G 3D ¥ jos = 20 m -

FOrum.Konkur.in



www.konkur.in

FROBLEM 481

'_Sj_lnn

¥

AP 'The priemmulc red abewn ja made afa stes] thot is osumed o he alostoplostic
with £ = 200 GPa aad 0 — 240 b4Pa, Krowing thal mgles, M arul MY of momgnl
525 Wem are apjdled aud waimtained about wxes prrnd lel sathe p o, determine (o] the
chickness of the elaete core. (&) the Toding af corvugee oFthe e

ABL Solve Prob, o3, aeieming bhad dw couplizs M oaod MY anc seplicl atel
atdtainad nbout s purnlbel Lo lhe x axls.

STV

I = EEbE s Fagiant =

20, TR I wm? w F0 PBL RO

*oT éh = |2 pw = T -}
M, = Oy L . (Z80x10f XI0. 786760 1 0 cd Hom
- T
3 !‘“", _ =
s M- o 247 28
frifses; _ \ )
:é":': Zz - —t;ﬁ"- = 091297, e T et e = (0. 934 mem
) towe = 2yp = ZLF mm -
| . )
_J Car - - Ey _ {Jooxio Wia gz o :":_ 2 8l -
b} £=% =% FGE 2RE X [ e
487 & silid squwe ol o sids [R5 31 jamndkb,aﬂf; ctesl lh;aits mﬁ:-l}.u;t[:
| ith E=1Ux 1 an = 42 kai, Enpwi a e
FEOTLEM 4.2 mt;ﬁ::r;mﬂ;nedlah{#g: .E.TB ;:::]:r'lﬂ hruiid::ni'tul'lew:'llfﬂs scticn, dereomine
ﬂnmmmmuuﬂhumupltﬁrwﬂmmmlmn{ummum]aq‘njﬁ L2
_T_ OLUTICHN
':Iig-lﬂ
1=t bhis glososT = s aouzen i
Y- ¢ = qh = 0.8 i )
G I {uawio? 5 jorswo™) y
M, = = 3 i = K75 Jhin
R - . - {ﬁffﬂfﬂ'ﬁ'j[ﬂ.ﬂﬁj ol I
T e T E T MR T T merd = 7B
r -k
Moo Ee [0 - 48T
1 E_D 2 ] .
(el p o 5T 7 &2 in M = %[E?&}[F- 3'-',];—.;2] ] = t7ee H-in -
4 I .
(b F* AH =29 in M = %{3?5‘][ - %&'l_i?l-}] c 1364 Jbon el
-
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483 aud £24 A bur of the cresy saco sluen i made of & steal thu i oaed I
TROMEM 4.83 E:.Ew' ﬂ.: with &' = 2] 5y ynd ap = bdd 3P, For b;r:]:'-ng ubmtwﬁ:lﬂ[;:
" efdnunes the: o ing momeie @ which i1 vialdl ling & I
f ﬂxmpandhlunmufuutwmlﬂmmagcﬂ? e, (5] e plestic smes al

! SOLLUTION

! e
...... o l

1= 5bk s dlueieel® = 72098 v - 220957 W
r—”jr.*lh 2 30 mam ¢ D030 m
My s Sxd o (HOxDET26 007 op et g,

= 530
=5 76 kilwa =l
Gy
.
T
B e B B R, = 6 A, = (2400 i{ooy0)0,070]
i[5 hmgﬂﬁx‘: |_I":l-nn1 i 'E' = !?Rﬂl'lﬂs I'~|
* 1,7 Mema [Gmn s 0028 m
I l : :
R, =£E.A, st ivox ot ){o.ove)(s.0re
I —yom—| - 2
= HE wpo* M

a7 B0 ram 17 B T e, ¢ O OOBECT

(k) M= 2 If!?.j, s Byl= 2[05210 Xonodot + (403 W o.o0se67) ]
= B 32 F|0 MNa = B 57 kN-m
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4,53 mwd %44 A ber ofthe coosa sedivm abown 3 mabe of a slee] Ut L2 asacmoed ta
FROOLLM 484 b chas epiantic with £=100 GPo gl 11, — 240 M3 For bendlng about (be = aE,
slcrrmnon: the bemding moenent et which (o) ylald Aeat acors, (6] dbe plomlic ame: o

! Uiz wop amed Boctarn of the bar wne e thicic

' B e SOLUTICN
_ 1
L T e s iR v 1838 kit e
SR I TN A PP T = 7aoeict- 12,88%,0% = 706.67 ¥ io? mr"

10 mm

To&. 74l T m Y
::.iHFS:}m-,I [Pl L= e

&I _ iztow0t)7oa.c7E )

Moz ° 3. 520
= FES5AT 167 Mow = S5.65 kWi -
Er
" —,
g/f‘.:ﬁ';?j e — B,
anis 'SF-_E :;__:r .:I
[ 2
ﬁ. = G A, = {ﬂ.‘iﬂ”lﬁl]{ﬂ.ﬂ*ﬁﬁﬁ{'ﬂ.ﬂza}: I‘i.‘Er.lt;'F 8]
::[,' E O R A [ T A e = D00 e
Elg_: 4.1-‘5_.':'!\1-_ -i'iﬂ#{:rfﬂ{}fﬂ.Glﬂf-ﬂ.um} - E‘fll‘]ﬂﬂ M
::Ir-t T %':IG“""'-‘] T Qo T e = [ e EsET M
(el MZE{*E'IH,ﬁ :_:i":‘l'

2 [tazeio? Ho.o20) + {24mic? e, 006657 1]

T N0y Mewm = Z.00 ke —
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485 arul LHE & har of the cvose dectlan shinen s mydn of 3 stecl #a i% esnamed 1o
FPROBLEM 485 be clagtaplastic with & ~ 35 = B pai and oy — 42 kei, For banding abeat t z wriy,
ualrmive by bonding moment &1 whicl (a) ¥k first ocoara, () the plaarle EmaELaE

che: tode and Towtessn Ll thes bhar mre 3 in, thicke

ROLUTION

|
+
. f..'_L—|_3r ) I, = b A e HA08T . EUBEY 7 20 WY
| Le b - GE0EF < s
) I,= I, = 8238 "

T=I,+3,+L = 12385 "

T hgely

5 in,
as .

13in = |"_"'| |“’|
HLE N

roc Y5 w
=T Y 0 [ Ay o o -
MJ_ r: = 4.5 L = L 7L Ko = 1w —a
=
_ i B, = GrA = ma¥zi(a) = 278 ki
o — —Fr
% .,_' N LE+ LE = O [n
o m&‘\h n—— L_ qu ! -
. Koz aA, = $H2Y 6308

[_ = 183 Mep
N Yo+ 3057 = 16 in

) M 2(Ry + Byl ¢ 2[B7T8)50 0801 T 2256 kipim -
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4,55 auid 486 A bar off the arags aexlon ehown 3 mage olastocl than & wsamed fo
be eloabaplamle with £ =29 < 10¢ o wnd b — 32 ksl Fot benuding St the = mdy,
Jeterrming e by oiomesnt o which (o) iald first oooura, {00 the ploetio ames 2
1hu mp aod Todr of tha b ore Fin Lhidk,

FRAOBILEN 485

Pos SULUTINN
L .
. - I " -5 , . — .
_3111. o 1 = 71.1 h,h:l + |'r"'l-:ﬂ'._i. = E{Ell:?:: 2L EleWsy = (TLE in?
KETTH

T, - Lbh = L{aial = €95

Sin Iﬂ. = II = |_|"5.-=5- it
T-I+1 +I, = 35278 "
e o= ”,5 g
VI G L u ['4:'.53{3.5.'?-'1’__5‘_1:' w231 Kp e -
| l g 5
Sy
A R, = &A= M2ela)= 756 ki
HEYTE '*:"&l - Et EE'_' ‘%ﬁ;-rql = J’_’{“!E'}{Ej{|5‘ﬂ

I F— = 49835 i-l'.'-'p-
L e i{r.fj = 1O la,

) M= Z(Ry +Ep)T 2[{?55K3}+E?4,f‘|£r.a‘]] T 4IRS kipem m
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427 ibromgh .80 Yer the bar liented, determin 4] 1be fidir plastic Taowiuil 1,

TROBLEM 487 {1} the sbepa faetor of the creas section,

47 Byr afFmb, 4.3
SOLUTION

From feollLEm 4232 E - 200 6fa asd O 7 1v¥0 HPa.

A - HOXE0 T £ J200 ma

= 12005 Wt
A« W3
7 p— !
gf’f o :—[ | K Z -
o E N ok T = (&a0 0" Wivoo - 107¢ )
j .. - I_ﬂ .
E! b = FRE#I3T H
d - 2o b = 0. D3% m
) Mp = Rd : (288x10%)(0.080) = 8.64510% Nem = 868 ki |
Y Iz ghbhk* s $l4wIeaF » 72016 wm’ 7 FHOwiD T ¥

0T 30 e T 0030w
G L [ave«ipt¥ 720 i)

e T 3 W = 5 75 WMN-e
. Me | 884 —
k My &7L ol
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347 taroagh .90 For the bar Indiisited, deteanine (] cac flly plestic momenn M,

PROELYM 4.5 {5) the: chape tickew o the croas wertion,
. 488 Tar of Prob, 4.8
- Aa0LUTHIN
| B0 unz
] 1*:'_?‘[_ Frov PRoB Sl .89 = 200 GFa awi & 2 29 Mo,
el I__ | . 2
| | 2 e
- E-| = "5:.-*!‘!'1‘
1I}|:|.n1—¢-| I-'—'-I |—-1|.‘.'=1|n ’ =
0 i TAnn ot o oa e, oin)
= 193 »i0* N
7 — Ji % et 1 = 2
'.'-_,-e“'J‘{ - T] = 0030 m
":"?"ji Hpr ‘_.- A—
II:::_ — % IP:. T Gph,
] I:I] — x D245 w et o oge 0.0
= Y82 N

Y, r KOs Ewuw = 1005 m

Mez 208y + B de 2[019201080.000) + (43 10% (0.005) ]
= B lewie B w
(6] Tt =bh™ = f(423(¢e)? = 720wio® mm'
Lot = bbb % Hlrodfaey? r
L Tt =Ty = To0wfe™ .

B.la HMem i

13 3T0 407 e ?

12,83 %40 = 706,67 24067 rm?
w F06.87 6" ut
C = ih T OAD ma 5.082 w

Moo= &L | (a0t ){706.67xi07")
'y z x 5. 055 T 56535 Hem
o da s =

,_.
F-
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4.5T threngh 4.3 For ibe bar Indleaced, debernalane () tbe lly plasiic momen 4,

M,

PRONLEM 453 (5] Wl stk Enedor of the srosn sacibon,
¥ AN Bar of Preh. 413
b, SOLUTION
—
. ] b Feon PROBLEM Y8BT E = 29%10° pui ameh 65 = U2 kst
| Tim,
1 4
r-;.;;| -- 15, R, = S A =22)2NHsh s 278w,
o7 hE+LE 2 BD e
L f
| _
< L ® Fo =Gl s (e Rr ) - 578 ki,
=N | == |,
— —— Yo7 w005 = 375 s
- .

—

2Ry, + Ryt A139)(2.0) 4{878)(0.327 | = 1B3BS lipin

{:L.'j II = .'%EI],FIJ 4 A!‘Jrl o -é-—l:;':“.l:ll':'ﬂjl‘s + (EEE}CE,]" T ORT.IE m*
7, dbht = Fisizy® = jagar

I T+l +L = 1888 a7
o= 4.5 .
G T . {uz)1BBSET _ L
M, - :_ = q < = |IT5%.3 k‘l""""""
I PO
k= vy Ty &0 -

I, = 1,7 &7.75.°
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4. KT thwowgh 4.9¢ For the har medsonted, decsemine (o) ihe folly plastic momcl 3,
{r) the: shepe detor of e oroea sechon

499 Ber of Frob. 485

PROEEFLT 491

SOLLUTION

Froma PROBLEM 4.86 L = 29wiD% awd G, = 42 lesd,

R, = 6cA, + {42 Y&3(3) = 756 kin
1,2 LE+RE 2 3.0 in

%;ff i_ % K= Oedt, = (ANEI0LT) = 187 by
mwis ol ) -l;- Yo = K {18) = 025 i
- i
Me = REE,j, + P,:ﬁ’j * 1{(155}{3.;‘:41113?&.151} T YRS poan
ISR TSN AR 475 GOl EXBNET 2 175.8 in?
I,= bk = #{(2AaP = &5 in
.2 = 1ms.S '
IT=1+I,8 L, = 3572.75 in¥
Loz i fm
75 N
M, = 5’5: ﬂ%ﬁ : 3389  Kip.ia
g M o 2ERE | S -
M, 2339-

. _,.-'. )
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491 apd 4.%2 Dhicrmine the Tnstic moment M of b fieol am, ul the arase seclion

FROBLEM 4.1 abowTl, BEsvming the stand w be slassepkastic widh v yizld Brangth of 240 MPz
! SOLUTION
G om
-':I'ILn Totel area A= (50W90) - (Foi(Fo) = F40D wn”
t
W mn Th < 1200 e
Wum =| |=—-= = limm B
AT o £ il;. 5 g;ﬂ = FE mm
i —F o 2.
w__ [ % — ¢
Lo
A s B
g Ko —

e b -

(50)(86) = 1300w’ T UG o Ay T 229 v (5Y o’

k

1
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steet ood (0.4 = LOF pal fow ahundoem. Far a bendlog ovonccet of 12 Mp-in, deteronine
(7} the: mesimeo areees [n the séee], (5) e wawlnuem steese n the alomimen, {0} the
r [y of ourbuze of the bae

SOLLTTON

Vze steed 25 <he veferer:s water i

E. [

Moy = 1 Mot * = T 0,555

ehinay T
= ,{{[.‘.E*‘-] "f|{|,?,=|"|5 + Q.E—E&E-;&[{ﬂ{..sf —U,gﬂff_gq‘_',"] = A 49EES et
; A -1 =
Ve Ve T T dua? e
it K (12 1o 57 _
E:: = E:E' - T‘-]'E'a;fT = TE.35 kel —
o-n L
. L= _
(SIS &
Pla M ey TR
P I’JH._l-“n o, EEM”# F_SE lems —
S “ I e T Y K >
@ L=l - | %10 T L T

Vet )i, 43838

o5 m = TE.2 H -

‘I'a-_
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PROBLFM 4217

4217 A crgple M of manent % k- ading in 2 vonlicyl plane ia sppfied to 6
o 200 ¢ 197 rolledentesd bowm as shorwn, Debormioc (o) the anyle et the neyral exis
Bareng with Fhee horamead plase, | &) the man oo 9o jo 1k b

SOLUTIIM
vadleo ztoeld Tes—n-

[ 2 1922

e 621G et o B SFI wn”

IT: = LS Rt me = )R

o)
Ja* g = - T -ye = @ T EL S
EF - —zﬂ = -ID o 'FI_’E = Jlﬂi- - -5-' iy e

M? = LE;’:I:I‘]-""\]cns R

T. 96T w17 N

-0 v le thepr

My = - {grie*] gin &

o™ . -
- _-_I_‘_ 'I-d_'rl e - & - :q—lsa : = -

2%
.La"j TE-L'«I"I q:' IJ. |_ IE!H:‘H‘ |' ?Gl
@z -5a7
¥
o= SLeT - 5% = d6.60 —t
o
{b)  Magimym tensife sipess poouars af peint T
& o - Mo P . R f?.*-w-fmrﬂ‘}i=u'm'-fwaa'*?+{¢-¢a-sz~=e'a93r:su.'a"}
v T, [P Te. & ¥ig-c |5 # 107¢
= 796 %i0" Fa = 76 MPa -
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PROHALEM 4218

#3213 Threed 0 # 10-mm etidl pluey bpve boen weblid tgether tw fixm ibs beadn
abirwrl  Asdutriing thel he glecl i elamopbanls with £ = HK) e el oy = 300 BiPa,
shetvrmming fat be bendlng mome for wilcl the Mastic znaes ar the top and Betion of
tha: bromy wee 400 oo thick, () ibe comespoadiog radin of vurnshre of the heam,

|"" =193 o — -I
. I
— =5RI 0 Lbvm
SLUTION
1EQ mm
10 myy
AT o
2t MPg
T —

R ﬁ'
& “‘”#[‘:_—_-:_ H:L_|,
" Hy ~——
@ﬁ; Eﬂﬂﬁx |
S R N e
EFT S — —= K.
e AL - e iy
o
Aoz (138 3{18 )= 1290 Ri= & A, < (3001001202107 Vs 3800 M
B, (Eouie)= TE0 i7" 6LA, = (3oanfo® }f‘imﬂﬂ"}: qo gt N
Aam Ger(iels B00mm’ Fo= 4604, = ${t00:10" J{Eoowo®)
= Hn|o" M
:]rr g Es by ¥ 55 'ﬂ!'r.-"-: ey
Yoz 45 mm s 45wl tm
:rr; A mpn T 2O a fﬂ'-: Fn
ay M- 2 {‘EI:I'I by J'IT} = 7 {{'3&&][;5]4 e Wus ) + quﬂn)'g
T OB e M 7 SE TV m -
Yy & - B - Ex {2onxiotHaaxe™)
) = E P f Sexr £k - 48 =

[
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4. ELY T thiln streips o the some nemteTinl st same oos secthon ses Beal |
PROFLEW 421 Fthp socne Tcgpinede arc] hoed s, Ay e £ SEas oF ot Do e
souredy bonded, des eouplios grs nomiacel. Tenoclng, by & ches muimemn yiross ot by
A themucion oFaurvature of aacll surip whille e cruplea wers spplied, determive () the:

[imal itréwses o points A, B, O, and I, (B the fiool mdia o cierealmg

M, M
~ iy
Hrw\ M, SOLLTROM

A
i?’ r_-":lﬂ..d.fﬂﬂ am e a-ll-'r‘ffl M = MI

—N..?h_hr.r_ i1= ;‘ihti‘} ﬂ='_r,!l__?:
E;=-—J—--Ht: QM'

Loz MM,
o EL T EtS

Afder M, el 1o aagh of Hhe strips
the ,:.ﬁ‘es.szi ?:r‘:u*i‘l psd givew iu Tha sk&ﬁ;

abave, The:j are

Ga=-0,, GG, 6.7 -G, 6, =6

The ot bending covple is' M,

Aier E.PMHZJ +hs ewlpfe g e avgel
M = 2M,  T=khk(at) s Fatt

& T . Tie stresses Pl gueel  ore

Voo My o AMY L 3My
S = _IJ'+ Zht* bL

. L ‘_SHJ -
Gi= -3fia-d6, 66 f 0, SR =ES

oy Frnad stresses . 6, = =& -56)  -%E

Eg.ﬂ "Si
. = -6

SﬁEE:'_i!'ﬁ: =‘&E-:

Lo MY 2M L EM 1
AT ED T EYR T OER T A
- 2L
Frof vadivs ﬁ‘=#'?;'-:_l"_#?% e
_ 4 '
i

- e —

let kb = width amel T = thizkiesa of ant.s‘l'h'f:-.

i LA
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4270 Knowing thet the ol how beam nhiyam s o und fmm wal] thiskses: 1027 In

. ] .

PROELEM 4.270 derarnilen: o) tha larpesl couple ther = be npplicd withial eeending the aliowabl:
. wtrcsa of 2 hd, (b)) the oorreapomadBig rudiny of curvarnes of the e,

AR5

SOLUTION E=10.85107 gai

v, o Y_a i,
kb e g {sWeas® - L 5)ams® = aogene it

[. &25 .
i 1 10'E, Sotd )
= Brmxd _‘f._.___ =  Eao,} ,i':-;F..;n_ —
i LG )
. Ip = Ee _ Jlolewrm®iigzs)
o Fowio
= E&f m = 7..% &% i
- 4.22) A begm of the cos sechon shows & oomaded fom ain alwmt slloy fow
TR EiE 4. 221 which £ - 73 (il"a, Knonsleg et the cmiple shonem aots in g mmjmj?ﬁ?ﬂ:ﬂm
(] 1be Manxleiburm siress in the beast, (5] the corrospending rodins of curielun
il.{l 40 I 40
Mo I‘-—-J-H, SOLLTION
= amiiy
3 K 1 .
LMmsaireE m rom -t FL'P '?"'Ihy- I‘E‘l:.-!'-ﬂ_:‘.ﬂ-'!‘lﬁ""'l il “ﬂuﬁ? h = B me

- ) - b3
T, = g = 20n® s 0 cmes7? wiof we”
Fﬂ'ﬂ" I E -":r.l'!‘v:-.-ﬁ'l‘ rg;{'q_uj_ple: L] = Hll..]‘ W ' 1"'!" EC’MM
T. = &bh™ = mdae¥an?® v boonge7 wio' me

I=T - 25 = 052838 ¢la mm' = (.532%8 w1g ™ pt

M= Zw|a’ Mem 202D e T ZOWETT
LM ARl e
o) & = Z2E- -‘-—G_EE%EM%L = 2.5 xia" Pa = 12,5 MPy e
L. M- - i -
W pe g o p ) L

s
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FROULEM 4.213

i -

I

m

— 200 Jo.iw

4. X223 Fog thee mmchinn wlztcat sind boveling shavens, chefermime the stress gt poisl A,

knewing thut da] k- 8.9 {o, {F) = 1.5 im,

ST TION
@y b =0 Fwm, N OE 0= LY g
Aoz el ¢ oaLsd e
a.f
ﬁ'—'Jhr = ; . = G.BTH s
"l'?!ll 2 IJTE.‘
Fom oWl =095 .
& 2 ¢-® 5 CLOTERD in
5 R Sl S < - p

e — Mo _. {—Eau"ill:f}.'.ln'-l.lr'] T o
Aoy (o.ay 0 289 e g = B.BF #si
= L& WorOLE e, Ty T RO e
o g Y = AL e
a f%— - -}:'% CR s " T L T
=& (rer,) 7 125 N
= #-R = 016798 ir.
M= - 2es M i o * - T ASTied ia
g, ¢ - Ml o _LasoMesmen) _p gupy gt
ke (o Fe o 1108 c .tug Wl

]
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PROBLEM 4.0 A1 Twu sluminum auipa aiu o see] S6p are o be oekad toygeiher 10
fmi n compoaile wenber of width & — &0 i nod deprl A = 40 o, The
. 1I.-I:|LJI].I.I3 of elasticity i 200 GPa for o wieel wod 77 G for the &luminam,
Alminizum 1 . Kiowiog thal &4 — 156K M » o, write b commputet progeam Lo silanlale 1he maz-
] _.:_ T Rl Slrews i the alowidnum et i the ebcel foe voles of o fro 0 6o 20w
b = #linm uiing Z-MUD incrémany, Using appeitute sraller incrermeats, dedecnmiie
i o :].}] ke Largese sarews thyl cm oeear 0 the steel, (0} the crercaponding vikue
| — d.
L—b—ﬁﬂmm—4
200 VTION
_ , Lo
it T E L RV g T T, {Fh'_.-'_ yrrsg) M= =
£ - £
tedie W
. | [ —F
ot AN TR
7 e 0 A5
; G | ]
, ——— o - —
Lfrd-a)
Vi | oTh Y ¥
.|E| e = —_ ) T P r - "
‘_FL T | L b+ 5 LR'-’FJII{'*'"E' J-r"| (#—2al
. - 1'\-\, -!:':..:"\\_\l'. — ac ‘?_ '? '-T_ Mf’r E'J]
B - Frod e - i
" _i_.-'-.--__..i' i k"‘\*&\"\‘\';"i"ﬁ: h—-Po E_ﬁ " .- PL'.--"-"' j
- _r'-.--. - -l-"'_.:_r"f + |I|I'II
r - .I:!r“-."*‘::":"‘1*3"wkl &5 Bapmer BN T M{{?_'*i’}
r Free Co = S S
. b ] ot L ETEE: T
WE . £ 78 E0men Uil B e PHTEEWILE CopaPh Rt e e § OO L I,

I = GBL om L o 40 tm M a 1500 WM.
Masula of Elaﬂticity: Ee2gl = 200 AFa RIymicrum =« 75 3Pa
Eae ST oy a 1 F1.oma sigma
s v #&lumimam Ehaal
mn O4/13°E MEa MEa
[T [ 1] 0,9833% 15 15K [ 1 H
2.04a0n a.70EH 4k.335 101 . EQiD
4 040 0.5%31 S SaE 0T .wls
£.00n0 &.5033 Ch_ESD 111 .347T
B .OCd L e GB_G34d 1140.2394
10 0fa d.3487 7585 109444
1Z .00 4.3541 az,714 Bh.,351
14 _0Ca D.3544 4%, 71% T1.F7h
15,00 3243 ak Elg a0 _ 347
18 . QO P, 220%= 9% 1594 24 _QaE
20,000 o, iiﬂﬁ %, THO G OciD
- - el [ T A = S
Find 'a! for may akeal pTreps
aml the ¢erresponding alumimom eeress
£.600 0. 4804 G2.447 111, 57Z20A3
&.610 0.4800 B2 .454 111.57121548
B.EZN 0.4737 BZ. 540 111.572L13
Mwx Ftaml Htraps = 111 .6 MEA acCurs weil a = 6.91 o

[orredpending alunlioum atress = 2.5 MEA

1

—emrmmrm e ———
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FROEBLER 405

— Ay — b—Li. —
. i
a f m= "
J _ l Y

Ta Bl b
Wy

Finie PAEL Dardh P pE AN

SAE el oF TSN SMa L aed

4.C2 A benn ol the cross sectien shown made of a gteeh that is aesumed
w be alastoplasiic with e yield atrcopth wp 8l & modolas of claaticity E ia
hoart aboud 1be x axis. (2 Denating By ¢, sl half dilckiess of the elastie cove,

WhHtE B compiites arogrann i calmbabe the bending 1ovment AF smal dba radine
af curvgtnrs o Far velwss ol 3 from * e i o wxiny e equal Ly

olszleat e clleast ol Tillegs, (bt Clve Lhis poogrum 1o sokem Prab, 4,216,
HOLUTION
OO e R MMM ERT o p A A T T,

:m'-[;".n?.-f_r: "'Ex .-",:’ ﬁ:ull - _{‘ﬁ-" d.-.-'.:'dl-"?!.:l

Mg e S e hddagsrr s A .__,J—Y—E_
- ¥ T q"‘;?lnl

(Gt st mE R P PPEN HalE o F tpiats SécTma) £ 4

Ty

STHHE' AT A TR A8 [mEE A B Aadd

RS T ET
o £

ﬁ—wLﬁ*’{’E I

s
e @7 £ ﬁFf" ""rf“fl;"‘.lI

F: = '_Hnll!-'l"[_“r-' t"'-""-s.d
i Ry kTt (b

I
2= 7 [T+iy)

P N T PR R P Pt

I‘_'Lf' HT‘ j{ﬂlr"'i’"ﬂ"tr‘.:_][
e a= Gy~ %[H-,,‘t"t‘ f-rj]
ey = %ﬂj‘r't{}

MoPT R e,

PRy oF el i Fikee

r

P . 2
CONTINUED
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FROBLEM 4.C1 - CONTINTIED - _ .
— e —] < x el BE et SROT e
Ti—--. .i—..—éf % o —. . .ﬂ_:;.s.rra‘g
wr = T_ E__—;l___' — . E — T T -2
£ -2 _ " -[_ ri. J . _
f '-—_* ("/—— y ..|I a = 1 p— & - _i ‘3:"_:'
! - S la, ! 7 F ¥
¢ e . ]
L I

Yy

-
EELr g Masd T Az BT g

. L.
FRE o F o wde Ly i de TugE T .f_'r[’“ g 2E

A - r
Flraipr b BEY gy SRESSpns Do L, waegd B, Smmarzd Fo 7
i o= PR Ar-Tp) &7 -8l SMTERe ST
COMELAE ASS R RG A Le o) T g B =

| A AR

Te
Fore o= {e-fu) /o b a7 -ipfr miess—emr y =
EOMTTE A= PR, vy W B TRY A BT g TR e
T

AL A SN AL LAY it S iR Sl st

e et L

For a beam of Piob 4,213

Daptl 4 - 140,90 wm Width of flange bt = L20.00 o
ThickAroe of Elarge LT = 10.04 mm Thicknezs of web tw = 10 0C om

I = 34.000031600 i to the ach
Yield seremgch of Stael elgma¥ = 300 MPa
Yimld Moment MY = 4971 Kip_in.

Yo M (kb .m] rhmiml
For yleldingy atill in tha Elange.
M- 00n 43,71 i 6T
E5.000 52.5F 43 .53
GL.Dan 24,08 4d.40
Pur yirlding in the wab
GO . QOO 54,00 “0.00
53.,0Lan =L A6 .67
S6.0D00 35,10 1F.33
45.240 Al e inp.an
dc.0dn 5¢.00 6. 6T
»5.-p0On 36, 3B 43 .31
2G.pan 55,70 <0.00
25 . 0a0 oe. 9y 1,87

Eorutum konkiir in
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FRURLEM 4.3 A3 Ao Kkipin eouple M iz applied 1w s bewon ol the 2ooue =ecrien
showt jo s plase (ormiog en oople B with s verdi:al, Maodiog thint e concroid
g ¥ OF flbe cUass Scctiven ia located ag o2 el chie the oo 7 axes ure principal gy,

ik @ compubcs progem lu cabculve the stress s A, &, ¢, and 17 g volees of
BErom b 170" 0slng 11 jpvremenis. (Ciwen: ], — G2 inwmed [, = 1481 in")

SOLLUTION AL T S LA T S S B o0
2, - E{-'.:rf Lg=gfii=de
FpT (R oy pealatess
N ﬁ;}?": DU A
F=_—_"il". -d'd;\ﬁd'
OBl LG M4 as 2 e A (=] L#

Dimecnglons o Inches
LA TA R AT aE A

o= - 5.-'.;:{; Ay - Mu-ﬂ:f,_f;
I
% e piay TVE f_l_'('in__,".r.- Hla ."li{'-‘r.:l_'_ Ay 2
r Iz 1q

— A B 0 AR F i Y TD ARn s e PR T PR
FIHE W= P TS LWENE e’ T fee s Dl T
L WAL s s B THEE mxn FPueer o Tonrmes
FU gty

r.
W= T

L R P

Memvenk of fompls M= BLQ0 kKip-in,

Momenks &f inartds: Iy = 5.23  in"4 Iz » 1,431 in*4
Caordinates of points A, B, I, and B

EBaink B: s(01) = 2 vl = 1.4
Foink 3: Z(E) = -3: wlii = 1.4
Poine DO: =031 = -1: riil = =1.4
Baine E: =(4) ~ 1: 9y = -1.4

- - - BrraBz akt Pzinke - - -

neta z B o E

= kal ked kai kai
1] LT 7,565 T.560% 7.5465
1d -T.dbE =7.004 T.673 T.2an
2d -7.9a87% -£, 230 T_54E g 603
E1H -P.BAB -k EaT .19 §_HD=
4 -7.446 - . 1454 N 5 1,470
S =L, HED ~2 B35 3.045 3.878
[oH -E. 007 -1.E3s 1.B3E 4.67D
TC -5 Q0L -0.174 3._744 1.3E1
B -3 R4 1,215 1R G.lidn
as -F,.E84 &, 5EY 1,244 -l.234
104 -L,&l6 1,843 -2 -2.0ThH
114 O.174 h.0o1 -1.101 -3.7Ta4
129 1,554 6,007 -Z.670 -4.895
134 Z.595 6,334 C1LE7% S.84¢8
140 4. 144 T . dih -4 270 -B.6il1
15N L TLELE -h. 803 -7 1%3
1a&0 B.230 T.aey -6. &% -7_EdH
170 Lt Ll e T.RTE
l4m ¥ 565 7.5E5 -T.565 -7, 565
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Q.1 Couples of moment M4 2kM - monne wpplicd a5 ghown o 2
cfred b baving 8 meclanenlar cross section wich & — 1H Aan g
B 2% nnn. Write o cumpuiler proaram and ae il (o calculule ibs stresess at
ponts 3 and B for vobues of the iafive r % froan 10 0 L seiog decremants of
L, and Eroim | o 0l osing decrements ob L, Tsing appiogssale sonaller o
srEents. desermine e ratio p 0% Browthich e inainnm siress in the coeessd
Par ia 300 percsie latga than the wasimmn stess in 2 stroinglic har of the aim

FROBLEM 404

Closs RgcLion.
SCLATION  _Fee: b /Alan, 5. P A Py
— o L= A e
ek FAEA St = e B -4 Ao
=k A TN Gk kfﬁﬂ-.ﬂﬂd? = ey

—

Fobs owetn g Mo 7h Ty 5 T8 PaS, KEp o

r__'__.l = "::' = ‘_r ; It?= Jl?l))l-f'r:l{f?' r;‘,- 3

T

Frrdrn 4 S5¢=f ) Acbd=dizn| T

Kol L masel AR

—

e e '\:ﬂ

= 3 -k l,"lf' AEr Tor Ty = M ire -,-i;,‘;f’,f'ﬁ.-.s- i

- . 3
e E 41 = pac I s S PP =,-f£“3 R L T (3 Sl i

== .
FEEREAM: Fan
AT FANM S e g ek ;';-H_.'-EF_T_I' LppbaTE L BT BT AT,
Af 5o grmpers s potm = E‘,f:"m;—
WETin®™0 Al 2 FEFRF FOR G o g T A Ay = L A R A

J.-:_:. ARTE T ) BT — e D R F R

FRrw mase Ol mE T

M a2 Bending Moment = 2. kH.m bt ow 100,000 lo. A = 2500 .00 mm™2

Sltre=d in alraiqht basm = 48 00 bl
rl zhar E L] Rigmal Figma rlih rakis
mm T . Tm MPa HPa - -
1009 10850 1040 o, T4 -d9 _E7 d5 K1 P BT -1.033
204 L | 54 o AR -d8 .7 4n .36 Foudn -L.036
04 ZLeh) £49 £.581 -44 .35 45 _1E 8_Q0n -1. 041
704 754 T 1.11& ~50 .24 45 %5 T.o00 -1.04d4
G531 5530 LT3 1,234 -50_559 A5 G4 & Q0o -1.0Rd
504 550 S4B L.51B = I 1 | a5 2 LK_adn -1.0&4
4041 421 44k 1. pdE - 51 _43 44 55 £.000 -1.0Ea
amd axn J48 3,184 =53.03 45,77 3.00n -1.1Chk
200 2Ed =47 1.370 -55_.1% 42 24 2240 -1.x1E3
0o 150 144 L.T30 -B1_Bi 34 .20 1.4000 -i.2EH
io¢ AL 144 ) -B1.E0 a3.390 L.rdm -1.Z2EH
E4H 14 Lid E.L7TH ~6d. L3 33.33 o, 590 -1.31%
BE 133 123 E.6d5 -54.Ed 37.65 a_Ban -1.3E0
T 120 213 T.293 -BE. G g . b . wan -1.383
g1 =t e B, 045 -b%, 53 A5 .07 h. 640 =1,44%
sn 100 %3 B.,976 =731,13 i5.90a i, 590 =1,543
0 ] 1) 10,17k =7h, 27 3.78 B.410 =1.631
3n H 4 11.305 -86, 110 33 .22 b.310 -1.754
0 T hE 14.1E9 -14d4 .08 g1k b.2d0 -2.103
10 H 43 18257 -138 B2 27 .15 o100 -2_4p4d
=== E S R T e mEmr e e - O --= YA rSrnes
Find r1/h far (elgma mau}/ (eldgwa atradght) = 1.5
E2,.70 143 o4 B_703 -T2 03 35.34 b.527 -1.501
52,80 131 9q H_553 -71_54B 35.13 o.fm28 -1_%04%
§z.90 191 8 6,983 -71 505 L 1 0.%3%  -1.&0&

Eatlp of gtresaaes 18 1.5 o0 rFl =

i Maka: The deglred raclo Y140

hAving a redtanguldl cToBE BeCTiom,

1

5Z.%2 mm 9r ti/hk = O,529

1l walla for smy bDean
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48 The eouple M s applicd 1o o bemn of the oo secrion show,
L) W'rle sy coimpiuben prinersion chat fo loels expucEacd | itk 50 op LR, cup-
torary Uit can be wsed to caloalaie the moximoon Lasile and compesuase
SCESACA Ul the: bewm. 18] Wz this proaeam b selve Probs. 41, 4,010, und 4 11,

FROBLEM 4.C%

SOLTYION
5 L S . S I R Y LTI Y |

ST e TR e FNTE éT Eaa A,

AAREA= A, b, LFrein i
O Xy +|jl"!l'-;r,.-;,:!a"r-lz + ':-'9\;";5?
= - +n L.-".-'.fr.'-'.-"-':-'.Eﬁ':-:' G F T TR e ST LT -E.F."gi-J
Tﬂ;- Ame =i figeR]) et i
[ Fol O WM DS, SUET Tasar
L S AR s dnr L 0pra S AEES S A RUEER
LB Fiive SE S S TH D @A 1T nzs
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AFCAET D p s VR FEDIL S R S b Fa AT s L A

. g ; .
g e ST o P = T '-'f'"r'-:‘s—r,-’:-'?f N
. \ P 4
Als g ""':f'.fﬂ ™ £y, ’J"?f-:l'rJ“:'l _"?'T-'_,-'

L= IrAT FFEem

O R A T TR e .-5-',?13':_#5?_:;: 'y

TR AFEAT AR o f E

] Aeir b
=
SRR AX TEE
v | A —iF , .
—— —_— AP AT
A o= A 7 ¢
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PROBLEM 4.C5 - CONTINUELD

Frobleh &.1.-
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¥idth lin.} Hopight fdm.]
.90 A-30
5. 00 1.%0
2.08 .60

Bending Moment = 35-000 kip.in,
Ceptraid is .760 in. above lower &
fepbkrsidal Memont of Tnercla ig 28 854 in"4

strega atb top 9f baam = -2.387 kpd
Etteen al bhottan of beam = 2.363 xal

Problem 4,173
EuMrmIy =F Crod8H Enﬂuﬂ Dimanmlcne

widch 4im.y . Helgbt (dn.)
q._o0 2._G0
3.0 6.00

Broding dowant - o0 .200 kp.in,
CanptToid 1e 42,000 in. mbennk lewar od .
Centroidal Moment of Inestha ls 204,000 in™é

Stress &t Top aof Deam = =L4&.T0E ked
Geregg &t gobtem of besm - B.Ba4 kel

Prpilegm 4.71
Summary ot drope QeeElien Dimenelcne

Widkh iin.} Hﬂiiht [im.]
4.400 L.0n
i.d0 .00
B.Q0 a0

Barding Woment = EG0.010 kip_inm.
Cencrold is . 778 in, phbinum lower
Pentraldal Momenrt of Inertdim Ls 188 111 in*d

Spraad at tEeop aF hesm = L. 387 kai
E-reRd at boctog AF neEam = D5.401 ked
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Radiug of red o 1.2 in.
Tield polnt of stmal = 4 kyd
Yigld tpmgnt = 57.0 Kip-in Flartic mewtsedl « 968 kip.in.
Humber of elasents in half of tha rod = 40
For y¥ = 1.20 in, M- 571 kip-in. Radlup af curvacyrs - £2E.57 in.
For y¥ = 1.40 im, M= E7.2 Rip-in. Radive of cuzrvaturs - £90 .48 1nm.
For v¥ = .80 in, M = T&.% kip-1n. Radiua of curvature - 552.2E8 in.
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