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PROBLEM 1.1

A0LUTION
red AS Fawze T F= so i':lll-']-l M teag ou
1 - 1 .
prea: A= Lo = F(Boxie™) = voc a0 wm
i P . &nxip® - :
Mormal stress: '5“, = IE" = 1'&?;?.@75‘" = FY AR xfD 'P-r-':

1.1 Tam sohd cylndrical rods 48 and B0 are welded fogedber 20 B oane naded ag
shovan. Kooesang that o, = 300men and o, = 50 mon. fid the averoge normol siress in
ths mid secrion of fat road S 00 red BC

Cag = 3%.9 MFa

rad BE |
Faree © P = goxie® -!z¥zsxig’) = —l96¥j6” W | -
Prea: Aoz T4° ¢ Fomo?) = Lacasx0 m' (!
1 - - _.E _ = Iq'lj :‘Iul . o
Nermad stress : Gp: = A T Vacigwfet C T 96,77 210" Fa . |
Sge = - T¢.8 MPa A .
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FROBLEM 1.2

SOLUTION

rod AR

pod B2

Eorce F =

1,2 Twe sotid evlicdsicnl rods AR and B are welited ogetler a0 5 and loaded 22
shown  Krowing that the average normal sivess mt ot eccecd 150 WP in athes
ad, desermine the amollzst allownble values of the dameters J, and &,

4 125 kN g
l ——

nome— [k m : F I QP ———
Farere - P = coxla® N Shyegc ! 51-!-= Ilggffﬂ"ﬁ,_
beeai A= Fo'
- F . _ ¥
e & R A = Bya
T 4 T, _E_
LT Eﬂl

3 o
A T, C
13

d, =

(41 gowio*)
T(I50x|pe)
22.56 2197 m

509,30 " mt

EJJ = 22.‘ m1 .‘

coxjo - (2X12s i) = - 19axio’ N

Stress 1 G = = 150 xio* Pa Frea: A = ‘Ed‘t
- -‘E.- —
e ” PRI o3
2 (43¢ |96 «fo? -t .
= - LGl (s
d, TGge, = T (- 150 0% class i
.;!1 = 40,15 =07 wm dy, = H0.2 mm -

TR RORRUT -
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FROBLEM 1.3

I Lepas

1.3 Twu sold cylindrical rods AR and BT are welded together at & and loaded as
shown, Koerwing that oy = 135 m ard o, ~ 073 m., Jicd the noomal soess ot
midpeint ol [u] 1od A8 (8 rog B0

SOLUTION L f

Ly vad AB
F = 12+ 10 = 22 kips
B Fab s F 28 = L2272 Wt |

- - - : -
Gia * _E = 23 ¢ 17,93 ke
fwy red BL
F o= 10 Jr.-pz-
1 T i .
A = Fd, = l098) = o4y Lt :
-k . 1 = :
E’Hﬂ = I' = E%E - 2?.: klnl -l

PROMELEY 1.4 1.4 Two salid evlimdrecal rods AS newd B0 are o welded toaether a1 & ond loomded 24 |':
I snown. Koowing thar the normdl Siress mnist noteccesd 25 ksiin gither rod, desérmme
the smallest ationawable vahaes of the Gameters o, amd &
!
SOLLTION :
vod AE:
P e 12 rlo = 27 kips
i L
Eag = 25 ks A =14,
<P _ 4p
.E.“ B .Ibl.lrl = -ﬂ-dll'
T _HE {227 . . i
- = —— = I-i'-'f'-':'g "
d' ';'T'Erﬂ ?Tiﬂ«f] !
d - 1059 ju -
£
rod BL: Pz 0 kips  Gpez A5 si Ag =T d,
v _ 4F Wiio .1 . ?
T = E = 050 = 0.7 WM in . !
T TG T ey - OF0TE = O-TH in =4 |
e - i Bl ¥ i
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FROBLEM L5 1.5 A srain page Iocnted ad O oo the suface of hone A8 indicates thal the average
repronal sizess inthe bone is 3 B0 M2 when the bane is suhjecied o twa 1200-8 forces
ns shawn. Asgaming rhe crnss seclion of the bone 61 1 be aomular and kaowang thar
ity oter dEEMELeT i5 25 mm, determme the inres dismener of 1he bone's crogs s=clion

at .
SOLUTHM
P . _ F
5 = r A = &
G-e::hﬂr?i ﬁ=:£+'ﬂd,-"-:f'£'
dy = d,’ _j#_ = d,l—%
+ -3 y& (4Ii(r12607
'*2 = ('lfr_lﬂfﬂ } F{E,Eﬂ X |OF
= 222.9 20" m?
d o= 14.93 %407 4 A = 1993 my, -

i
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L& Two steel plates are o be held together by mears ol Y- -diameter Sigh-
arrenerh aresl boks Aring srugly insde colind-ical brass spacers Enewing chat the
average normal stress must ot svcesd 3 ks n ke solts and L8 ki in the spacers,
cdetersune Lhe cuter dianesier of the spacers wheeh vields the mosd scoramical and safe

degign

SOLUTICN

Y each boft Jecation the wpp e FJ&+E is Iﬂnﬂ“:d ol sim by +he Feusrde
toree P. o the bofh Al the same hime He Spacer Fdﬂhﬂ

1 ot FJ?::.{'E qur::.n:l with o :ahpru'sl‘ﬂ Fovee B, In onder +u
are tain Equiﬁh-‘fuh

PE, = pﬁ_

For +he bolt By

% = :';_%—1 ar Pﬁ = ‘LL EL Jﬂbz
b

: - ] F — LI k.
Far the spoacer G, = i = Tr;;._ﬁ;:l—,}- w~ T ‘%'55(45 th

E-—‘Fud"rr".-g pb ﬂH:J P__-;
'E"Erb EF: = J;f_LE-‘;fDI;‘dLi}

de® = dy° 4 %J; 5 (l+%§_—?d;

do= (1 + 223(F) = o0.06ce7 i’

5

de * 0408 m, ot

T T

— mme TR
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FROBLEM 1.7 E.7 Link £l consists of o single sar 20 e wide and 22 mom thick <mossing thae
each pin has a T0.mm diameer. delerrine the maximem vales of the averags aormnl
sirats in bk BD if(ah & =0, (b § =90

SOLLTHIMN

Use bar ABL 26 kn
as Free lnnal?r

=

(@) &=0 (0,955 sin 20" W q0x08) = (0,300 cos 20D Fgp = O
Fﬂg = ]?-32 HIEI; H
b) & =9° (0450 cos 30°W20x10°) - (0.300 cus 30° ) Fy = O

Fhi '30 l‘ﬂ‘”

Araas

(@) fension fonoling Az (0.030- 0.000)0.012) » 240 *I5° W
(b)  campression Be {O.0te¥o.om@): 360 %0 m
Ltresses

o) & = Lo 17.32%/0° | 52 240" 72.2 MPa -t

A | Wowxlo- -

Ly 6 = 1B o -2oxi0> | _p3.3xi0° - 83.3 MPo, = |

E = 3eoxio -

T OO ROnKUr_in
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LE Ench of the Four verieal oks has an 8 % 30- mm wekform rectargalar cross
" & i = i 1 . -
FROGLEM 1 section aod each of b four pins kas 2 16 mon dasctor,  [helerrnise 10 @axinum
vatue of the average rormal stress mthe links coageciing (o) poicts £ asd D, (8} poincs
Land E.

SOLUTION

Use baor ABC ax o Free EHJ?'.

ko
20 F—-f}.fﬁf —\‘!-:--—-—l'_'}.ﬂ‘lﬂ ._.._z..[

A g ?"F
Feo Fee

M, 20  looo)Fy, = (0.ois+o.0t0){20x0t) = o

Fea = 22.5 m']"l:fl N (imk BD iz in Fenaon

3 MB= o -fﬂuﬂ‘iﬂFH - {ﬂ.ﬂi:}{zﬂ w3 = O .

Foe = =12.5 xi0 M Link CF is in comprestion

Wel arga of ane ek For tenzion = fﬂﬂﬂﬂ}{ﬂ.ﬂﬂérﬂ.ﬂlﬂ}

"

= |Goxi0" wm .  For twe Faw-\ﬁnf Aales Agr 310 “fO"" mt
Tﬂ.ﬂﬁ.llnl*t sress 1w ,P.;..-,k =0

. Fap . 225w _ e ol e d
%) Ban © ol ﬁﬁ-’nﬁ- s |01.56=10 o | M Fa,

Area for ome Bk in compression = (o.008 }{0.038)

= P88 ¥ 10" mt  For o anﬂeﬁ Pules A= SIEIG wt

Fe ~ 2.5 wio®
& €z = K T FaxioT

2 Rl Fo RO or =217 MPs ==

— it e et e s e e
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) ] kip & anled 0 pin [ of the assembly showm

PROBLEM [.D 1.9 Two bogeontal S-kip forces ore eppled 20 pic § :
Krawing thet o pin of 0.8 diameder 5 wesd at each conneshom, deteriane the
mascienit walue af the average sormal siress (o) w link AR, {81 link B0

ST

LT jn;n‘i' B e 'T'H,‘.'E hﬂ#.

[

[ R{fs
Faa/ :F.,.
12 H:F:.
Fawree +Hm-1!r..
Law of Sines
& 15" Sin BO° S5in 5"

Faa = T7.3205 Kips Foc = B.9658 kips

L."r.k ﬁa Y 1 'E..+E!ﬁl|.|-t.h'- i""l'!-l"-‘ti!l-ll"" .
Mivimum Section ot pin }Em} = (2 -0.818.5) = 0.5

5 . |
) Stvess in AR Gpa = -ﬁi‘_ = TN o ygf ks -

*

Link BC s o tomppression mem ber

’ i . © i
tross sechiowad oree i3 A= (1.8)(0.8) = 0.9 m

A - - Z.9658 .
! I'_'Lﬁ Sdvess in Be Gar = _F-B"n. L - Cr 208 - - 9,96 ks -

ﬁ = 'I:l‘q‘

FOTUNT. RONRAr . iN
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) o/ & Ty = 00 M.
L Dl 15 L5 Hia. ff
. 1JSE meowber DEF as free E:;.Jr TE % =

FROIBEER 1,10 LM The frame showr, eomsists af fowr wooden members. 480, DEF, BE, and OF,
Krowing tha each neemiber bas & 2« d-in recianeniar cross section am shet each pin
nay & =z - in diametsr, dclenmins the masiodn valoe ol 152 averEe narcid atreds 439
i member FE, () D eeiber {5

A, Al 45 m. g% i SOLUTION

b .suf;-pur*l' Vo Hows f= -F'ﬂ Tl

Aal: 1 s sk own,

s iﬂ1 enthve 'F-Pﬂ-—-e Gt %‘t hn:li,-

AL
,—-’{/ % 2y = & 4o D - (5 +2o) 40} = o

4 :"'/I., %n’-%ﬁlat}

”"—'\,'x_|g Dy Fas  E F ‘[j? = %Dg = 1260t

-l / i a

; £ -

L E F |
Tt =0 2Ot R ) - (Bt Ty =0 Fee = - 2250 J6. |
M =0 (30Nt Fe) ~US)Dy = 0 Fe > 750 4 |

1o B
A3 ;/z}/ Strezs in f:,aul-:-ms'aim 2w bat BE
f"//) Area Az Dinw i = Bin®

S 0) Gog= BE - <2250 _ _zg)p, -

4 A %

e

Stress in tewsion member OF
250 W Minimum section area cccurs af pin,
P = (2UWHo-0.8) = 7.0 0t

—  Few
7o 4k () ﬁ'-.-;.. = I.: = ?;,‘55 = [O7.] psi gl

. PN L
LEet] o :

M.KONKLUr.in
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FROBLEM 1.011%

LI} Foa the Proocobidge s 2nd loading shonen, defermace Ui sversps norrnnl
strast in momber AE, krowang that the sross-esztiona! anes of thal neraber is 5 57 m?

SOLUTION

Use emtive Frvss az Trea hml»f
ZMy= O

(A¥80) +(18)(30) + (a7){s0) - B A, = O
hr = 3o kJ'F_'.

Use portion of twuss to the Pt o&F o section
cotbivg. mémbarss BD, BE, aud CE.
+1 ZFr = O

120 - 80 - EFee = O & Fag= 50 kips

= = Fewr . S0 _ g oo -

A

112 Krowing thar the average ponal stross in member CF ol the Prat biidgs wuss
eheva g5t aorexcend 21 ks For e wiven loading, detemine the oo ss-tectional arce
of Lhat enember which will vield Uwe most sconcmicnl ond sfe design. Assume 1hnt
hath eda of the meméber will be sdedguaredy reinforced,

SOLUTION
e st truss as Free hn:ﬁ(
12k
Iil. DEM, =0

e[ fa\(a30) + (13 )(80) +(a7X8s) - 3C A, = o
ST BTN BT Ay = 120 E-]“
akn wWhkps  Wlp ?
= e Fnr'i'f-:m oF Hross 1o Hhe feFt oF o section
B " eothing mambers BD, BE, and CF
Fes 3 Mg = ©
fﬂ Fi:.: = {q'll'fliﬂ\] = £ ) F-"LE = qt:' I":'l-'F-E
Fl:l‘ G;.I - -&
8 o Me =
Iﬁa F’ l r"' #'ﬁ - E;-.. - qt':' - q'.ﬂ":r JIJ".I- _—
SP !|

FOTUNT RONRAT. N
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Bad BC iz e Compression v e, s crea 1% '-I-E'ﬂh-.ni'- 950 -“'..H;E h"ll
G = e - ~18.693%/o?

Shress

L ZM = o

LE3 A counle M of magrotede [500 M- m s applied ro the crank of an eegine. For
e p::-:_.iliru shavoen, degrmine (o) (ke Fareoe P r.~r||,:ir.:;.1 1 hole (ke engine Syalom in
suilheEam (81 che average noommal stress i ios connect g rad &, which (ws 8 430
Ter’ ymibiam cross section

SOLUTION ' P
Use pisten, rod, aud Svanlk
+u3e..i-'hsw as Tree oo Asbi

weed? peaction H and heraw'nE
teactions Ay and aﬁ.f.

{,G,'.'-!E-!jm”].H = 15T Mebn = O
H = S.357 %ot N

Us= Fr—ﬁ‘ah afone as free
bedy. Neote that ved is
o Feo-Favee mew ber | hawce tha dinedtion
ot Foret Fyr is Known. Draw the Tovrce
'i'r’f::mgje arsdd sobve For P amd Foe 1:-}:
Fwalpgﬁ-h'a.nl.

£=J200 + €00 = 208,81 wm

P _ de= - FP= |7 3 #lc® W
P= 7. 8 kb e

= St L P T 13,643 w0t W

= 4.4 %j0" Pe

A 456 210°C
(b S * =~ 4.4 MPa -
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FROBLEM 1.14 1,14 Two hedrealic sylinders are used 1o control the pesition of the roboric anm i
Encnemg 1hal the corfrs pods atlached ar 4 ard £ each have a Z0-aum diameter and
happen 12 be parallel in the position shiwn, determing The average aomapl stress = fz)
member AR, () member 00
&0 i

SOLUTIGN

U=e inem ber .‘E!B':
, & ¥ ree hﬂ'i?’.

7L IS
._.: !E

Heoo M

D E M=o (0.150) % Fe ~ (0. 600)(800) # O Fpg= Hxio N

Avea of oo in member AE % A = Fd'=Flaous™) = amigxic” m

)
Sheesz in rod AET Cap = ir = ﬁ%ﬁ = 2. 7% #/o" Fa
ﬁaj fo '5"“ = J2.7E  WAHe -l
[

Usge com binssd meombers ABC and BFD as free Inqd?'.
o k‘;'::l § MF =0
3 (0. 150X 2 Fup) = (0.200)( % Frg)

- (luofn - 0850 (82) = O I.'_-'“'--IEﬂu N

- ~&
Avze w od D%« A= Fdt= F(roxic®} = 3miexio w'

3'}1‘-&55 " f'ﬁl’ T-"G'E EM = —Ff- = E-—I{-?:Tl = _f}_"r‘?ngi 258
(k) 6., = - 477 MPa -4

ForomRonkOrin
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PROBIEM 115 105 The wonden merhers 4 and & are tohe joined by phywsad spice plates whick
vl L Tl wiwed onoche sorfzes in sonteel s past ol Gie design of the qoint and
kriowing thal the cleararce batwesn the ends of e memdes i3 o be B pm, defermne

e senallest alowable length £ itthe average shearmg scrags io the ghe e oot ro exceed
H00 kPa.

SOLLTHON

There are Yow SWE artas eﬂ’iﬂu-l. Eack
ores must fransmit holf of Hao %00 food,

TheweEor:  F o= (2.0 = 2zt H

Ehmﬂ‘m& stress im ¥ T v B ¥1o® Ba

3
- 1 F [ ]2 "'J"D - "'! 1
-t o= % R b= ey S (£ m

Let 2 = ,P-e.-—.a;Hg oF 1.?»!#. avea omd WE wiAth = 160 we = 0.0 m

-3
‘A= Jw o f= %: i‘i‘#— 2 15O A e = 15C e

L= 27+ aup = (Z1Set+ & = 208 mm -l

[.I6 Dwrenpice the dinmeter 27 tke largest sirculas hale which can be punched info
@ shes of paiyatvrene G-mm ook, knoswira that the force exertod by 1he purch 1s 45
kM anc that 2 35-MPo average shea-ing stress is required v cewse the macesial jo Gl

PROELEM 1.14

SOLUTIONY

A= T4 t For t«f.ﬂiml-h'uf ?a‘{juvl- sur;g_.r_.;
TPy ng =hress o= -E A= _E-
Ee v -A‘fma Ay Tdt = -E

: . - 45 w i _ S e
Sedving for d: 4= ﬁ'ri ¥ Tlo.008)(55 ¥10%) 13.9%12 =

d = #3.4mm A
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PROELEM 107 1.7 Two woodon plenke cacs W - o thick pnd & m wede are joined by the glued
mrorriees jand showe Baowing thar the joint wll (270 when tha avetage sheering siress |
ir thee glie resched 120 pst, determane the smallest olicwalde lengih o ol me cuts i7he
joint iz to withstand an exiad load of magnitude F = 1205 [

. |_._.d__|. . . .. SOLUTION
LA _ ::. oo surfaces vty the drhe
.' Ik ,E'.J-wu’ P= 20 Jo,

_L}u. é
1 [ hrea Ae (NE) d= B4

=
-\_\_.-'"H_L.-"‘_—
=k 1
B
=]
g

Ll B .
'E=—: o As —% 'fd--ﬁ‘ 4= [.G33 )y o
§
PROBLEM 118 Lk Aload Pis opphied 10 a steel rod suppacted &g sbawe 2y an aluminuen place into

which a 0.6-in.-diameter hole bas heen crilled. Keosvieg that the shearing stncas must
ot exceed 8 kai in the seed rod and 00 ksioan the aleranum plate, deternine the
tarpear lcad P whick mey be applisd 1o ths rod

SOLEEIY
__ IS m. X "
' Fow zteef F'tl = wdl = o e
- DTSR et
T, E L P= AT = fosee) e
- 18.57 J-E.'F!
For atuminum ﬁutﬂ Tdt = Tl{r.l.'.:l'lf{‘.-.iﬁ""j s LA5CE mt

T, = -E; = P= AT, = (2566 )0) = 12,57 Wips
Limcfing vadve of P i3 the smallervalye @ P =12.57 Kps -

r.n
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FROALER .19

L19  Theacial farge in the cofumn supporing the tirber beam shown is P =5 kN
DNeterenine the smafosd sllowable 'ength L of the Beacng plats i the bearng stress
the timber 05 not oo exeesd 3 50 MPa

SOLUTION
~.2 _ P
s Ty Lw

La —Bo 2ixic
o LR CALE)

= 1TR.6 %10 m
{ = |78.8 mm il

E#'ﬂll'lj_ 'Fﬂ-i“- L=

FROMELEN 1,20

B2 An axial load P is supported by a short W2300< 67 column of eross-seciional
are 4 = 550 men® acd is dismboed o a coosole foundation by n square plafe as
shown  Knowing that the sverage normial stress in the colomn ancsr nor excead 1340
8APaand that the bearing seress an the conerele fondation ewst oot exeesd 12,3 MPa,
determing the side o of the plate which will provide the mose economicel and safe
design.

SOLLUTION
G = 150 %0% Pa

D= A= (2530w5*)(I50 w0®)
s [.287=]0° N

Hormad stress in colomn ®

E’:%;

Beu-l'ha F'Fo-*!: - 'Sln = "E; amd :‘%'3 GLL for Square pf#i'e.-
o oo B 1287 wip® -1 . ll
= O = ﬁ} H I'J‘S'Hiﬂ" 32!“]‘& I ] 32’ W

Ay

byrea oF :nﬂumﬂ'- A = 8CBO wm ¢ ISEo 'ﬂ'.f-".}_c v

—=r
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FEOBLEM L11 .21 Three wouden alanks are Rgened together by & senes ot bolts W form s
aoduzin, Tl dineser of each boit is Y2 in. sed the inner diameier of cach wasber 15 %
i, wlch s saghtly larees 1han the diamseer of the bolos i othe planks  Detenrgne e
smalles, alliwabile guber diamee o of the washors, Siowing tua the gverage normad
siress o Bhee Bolts is 5 k2 and ehar the hmﬁng stresd betwesn 1he washers and the
pln.nl-r.: mus not exdeed 13 ki

SOLLTTONN

Bodt: A= Fe =T(F) ¢ 019635 i’
. = 'AE Lo Tawsife ferce in kot T=E 0 = (Ejfﬂ-ll’FEEE':’ = ﬁ.??l?fkipsf
Il"u'rﬂ-ﬁ!'lff': I-nﬂ-i-u*i Jl.ﬁhg'i'tf‘ = d;, = =‘.EE Il'"‘J auts e Laweter = -r:fn I

. | 'F'
E\Ear‘mﬂ area Pw = 'E(G'n - d',;a\} amd A = -'57'.'
. lr L_ 3 \I - E
E?Udlnﬂ 'Lr"(dﬂ I E.‘ J .
L . i I*P — F) q‘ ??E.IF;E — '
d, = d ae ¢ F) GRS resas s
d, = 1197 i» -
PROBLEM [.32 L2127 Link 48, o width & = 2 in. 2nd thickmess 0= %o s ased G seppot b eod

af'z serizonzal beam Knewiog chatshe overage noeral siress o the Dekos - 20 ks and
shal 1 pvesaze shearng stezda in eock of the o oins s L2 ke, decerntong iz tlie
diarnener of of the pias, () e Aveenge bearing =imess i ke ok,

SOLUTION

Rood AB g i Cow pressind.
A= bE  wherr b Jim and t=1!;iu-|
P=-GA =-(-20X2X¥&)7 10 kips

Pin: Tp= £ and Ap=TFot

Py
N b L R

= 35.8 ls -
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PROBLEM 12D

-

1.8 Esck of the fows vertical inks has an & x 36- mm wnifoom recrangalor stoss
saction and eoch ol (e four pins has @ b8 nnm diameres

123 bor oty zsserhly ard loading of Fiot © %, deermine (o) the svetage shering
stress in tle pin Bt A, () ik avesage h-:anng arreas ot & in link 25 {o] thea average
henring strsas 4t in member AR, kmowing that this mierm bt |".ll. ] |.|: % omm
ymifiorm rectanguler SH04E BT Hon

SOLLTION

. bse bar ABS as o tree bosly

=

! ?-—ou;li, -:-T-—CJ OEE ——m
— f : _-‘J)
B A B.L l
- ! Fap Fee
! IM =0 (o040l -(0.05+0.0k0)(doxi0t) = ©

B Feo = 82.5x16° N

-

|
!_i {a) Shear pre at B T o= J{" For dovble shear

| whare A= 'E'r“'= LT Eﬂi'f‘ﬂ"lg' 0

325 x10% _ _

| =

(2o, obxio™] ~

Ro. 8 10" 0.5 MPa.

-

(b) Bearing Pink BD A= ot = (0.06)o.008)r 128 %i0° m'
) = TFe | (0.5WB25000) | o0 ot 127.0 MPase
[ BT TR 128 % 10°°
B {.GW'J BE.I':LI"‘IIHIH; m ABEC of B
‘“ A= dt = (o.0ic)o.010) = JEoXio T .
10 . Fw | 3REmio’ _ ‘ 20 —
G = A YR 203 £ 1D 3 MPs

ey, peeleww e s G e

o

#W_w
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1.8 Each of the Four wertical linka has an & = 36 mm aniform ceclangular crods
seclnn and eacn of the for ind has 2 18- mm diamesses

b 24 ¥or che assesnbly and Losding ol Pk, 18, dersonune (o) she avesge she g
atress im the i at O, () 1he average bearing stoess an O inkink CF () the average
bearing sress a O i member AR knowang (hat this member has @ 10« 50-mm
"’f © upiform receangular croes wetion

FILCMELEM 1,24

SCHLLITICN

Use par ABC as = Free l;!--:hJ?r

T-—{:L (o o + SN, Wy L' T JE—

¢ b,
-1 B C|
L Feo ! E.

T Mg=0 -(oo4e)f, - (o.oasilzomic*) = O Fog= = 12.5xi0*
h=Fd*=z T{o.0i6) = 201.06mc®

o L5 win? -t
T - = Z2Ll=)D
2k T {Z)(ac1.06 <0 =
21 HFa -y

(a) Shear in pin at C

Dovhle shear =

(b7 Eaarini v dimk CE at O

B=dt = (0 016)0.002) = 12820 m"

= = YFw 2.5 wiol/
R 128 w66

-
&) Bearing in ABC af C

48,2 HMifg -

A
=

=
-

dt

Fee
A

= (o.old o ote) = Ve wto T mt
ln?-s -'I"'Ifgi; - ?ﬂ‘, ‘H'"EI'L TE.F HPﬂ_ _‘
&0 [0
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FROBLEM §.25 _1 & Twa hm'..z::-nuJ ?-'s:ip ﬁ:r.-:.::; e Apphied 10 pm .rﬁ nfife asEETnbly shoram. Knraing
chat @ pin a0 Ban diarieter is used a1 ach cornection, SeLemmmng L mamum vilue
a7 Ihe pverdge resTna S1eeds (a1 in link AR 080 0 Enk S

.25 For the assembiy and koading of Prob, L2, determine (o]} the average shearing
stress i the pin ar 4, () the pverage beariog siress at 4 in member A8

i

SOLUTION
Use jomt B == frea boal,

o Wips

[

Fee

1D E1F.s
Forca Frian 9 e

113 .
A Fag = 1.3708 ks
- ki

{ah ShEﬂf‘llﬂj E+F"E'F5 " Fiu& tl."' F"L 'f - Ei";'
| ol .‘E'.f ']:l-|-|l_:?i'2 s .—:{'{ﬂ-g}l = 5,5026 ia”

T= ,:;’%;—E%s 7. 129 T.AR ks -

LA 4

i (bl E.eqm‘n-d stress at A 1w mewmbker AB

"h'b - t.:* T I:D-EHG.E.} = G4 it

E‘h = iz = 13203 1 8.35 IB.20 ks -k

A, 6.4
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FRUBLEM 1.246

- —,

1.9 T horizomal S-kip forces areapphied 10 pie 8 of the assem®ly shown. Koowing
that & pin of 3.8-in, dianiemer 1 used ot each conmection, delecrnune fhe naxiaun “elue
3l the average norenal g2rcas (9] i link 8 (51 in link 8C

LI6 For the assembly and oading of Prab. 19, determine () the averags shearing
sereas in the pin ad O, (8] the average bearing stress an O o member 2 (¢)1he average
beearing stress at & in member BC

SOLUTION
Use joimt B os Tree b-::dff
15 Ji.'.:?s
PAAN
Foe
10 Kips
Force ‘|"r-.'nr-1-=i-t
Law of Sines
F Fae [ - :
LT S . - g, L,
T —— PRAETE Fa- = &.7658 ps
. . | S
(o) Shf_’.qnn-ﬂ stress iv I:wn af & T = ‘-E'E:;
Ap = Td™ = F(0.8)" = o.50%¢ i.®
- K9858 - :
ol [m__‘15ﬂ2£: = .92 2.92 ks e |
(o3 Ew‘.'ﬂﬂlﬂ-u 5‘}Hﬁ5 o O e wmew ber BC Eb: ..EE.‘:.
B= td = (0.5W0.817 0.4 "
. 2.9e58 ,
O = — By 2.4 42,9 less .
| &y 'Eednrin:l stress ot B in membes BC Gy = %
B2t d =200.50.8) = 0.8 "
_ B.9CER . -
Gy = 5 g il 2l | V2l e,

PO RONKROT N
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£27 Knowing skt = i~ and 17 = 9 kW, ceterming {2 the smellest allzwahble
tharmeter of te o al & 0 the averaee dheasing ocas in e pin s not wo gwecod 220
MPa, {0 the covrespording dyverage baaiizg soess i meitber A8 ar B (¢) the

FROBLEM 1.27

F cirvesponding average hearmg sthes in each of the suppon beeckels ar 2.
SOHLLUTIOMN
G Eom ;‘h-w!-' D Meiawa e ABT s
A an isosetes Twin " Jo wita
!5"* anﬂ?ts shown reve.

o
-
&

3

Use JcinT A ar a drae gum.

Law of Sines a.pp]ie-:}
o Ferce ‘J'r-fﬂ.wa.ﬂa

P = .L:B.E_ = ﬂ"—.,_
5in20"  sinlp®  sin50°
P sinlid®
Foo= =20
M S 20T
= laialD - 2473 kN
=11 4 ]

:.C:L'] .ﬂtjjph.ﬂn_lwlﬂ _F-'l'n G‘I."a,--.E-'*E-"'.

P Faa . Fam _ g
IAF B R-Eci" Tldl

1-‘ _IF‘E = ':1-“: 1“!?3"]“4} = L-I " H:'"':- Mi
EI L TT{'?EJ'#ID‘:I 18413
4= )] 45 xio  m S

(k) Eanr-n:]- stress in AB of A

Pe tols (5.00)(14gwie ) = 138,26 /07" W’

- F-Tﬁﬁ. - 2*-?-3 'ﬁ!"ﬂﬂ - 3 q ”f{:}ﬁ IE*‘;} HF q
s % Trs S S @

) Eeﬂffn} shress n 5u]r:|,aa-+ brackets af B
Az td = (ooz)his=e?) = @y xie w

~ . 4R _ 083218 x01) 5 500° G0 MPa -
b A eI ] -

LS

r—
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PRORBLEM 1,28 1.28 Dwzermine the e peat ioad Powheeh riay be sppiied 2t A4 when & =a0 | kennanimg
- thar 15 wvercee shearing siress in the D2-mmeciameter pn gt & mus o et |3
BAPg qre 1hot <l avergus |:.-_.;._;i.¥ axren i member £5 and 0 the brackes at & sl caon
mrseed U0 TN

SOLUTION
Geometry T Tramyle ABC s

ow igosefes "E'w'nvﬂJE wiTh

angdes ghowr heve

Use joint A as free body

o how of sines applied 4=

Force Firra w 'j“'!':
Fra

T P - _Fae . _ P
Fac Force sin 30° Sin 120" Einm 3g"
23 +ll"'liﬂ.l'|-1-fl Fu P - Fag Bim 20 E:u = B, 51738 E-E
Fm i 120

F - ._M: F
IF sheqr:n-a 5T P25s iwm pin at B is Cru'l'r'n-nJ i 2o

A, = Fav = ool = 785405 m

Fag = QAT = ta7e.59m0™ MG owiot T T 2 85s - lg N

1

IF bearine stress o wember AB af kracket at A s crihiead
Az tel = (Dol o.010) » 160w m*
Fua = ASL = (1eoxo ™ Yao «10%) = 14 4o =p* N
If bearinn Stress in the bracket ot B s ariticad
A= 2t d = aNo.ois.oie) = 24o0x10™ o
Fag = A6, = (290w M aeric®) = 2lLexfo* N
Ao chle Frg is the smallest, e iH.4o#0® M
Thew, From Statics Pos? (6.57785 iWiv. 400 10™)

. = g 2lwinr N 281 AN —

- OO Ronkar n
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PROBLEM 1

b

129 ‘The d- ¢ losd P is supportsd by owe wooden memhers af 73 ~ 135 mm
emidirmn cectangalar orass section which are jsined by e simple glued scarf splce
shows, Deweranns Ui noreal and shearing stresses in the glued sphice

SOLUTIOMN

p= gwic® N & = 90°% 0% = 20°
b, = (0.078 YWa, 28y = 2, 1S w0 m

_ F 2 el ewm 207 _ 3
& = &, Ses 8 = -?.3?5';1-:-'4 - a5 =l

G = S68 kFa il

rEilﬂli s0n Yo
© . S IEIERE,

"E = o8 R'Fq_, wanill,

= 20&wot

FROBLEM 1.30
1% enim
L
:IIIIT.:,H?' _.__.-"".
I

v

L3 Twe wooden members of 75 < 125 mon Joifonn sectangular <ross sectlion aos
Jestzied by the siopls glued scarf spice shown, Krowing thal the maxienun allowsble
tecaibe wreisin the gleed apdice b5 500 tPo, determane () the [arges boad P owoich can
be salaly supported. (5] 1be correspongang sheasing soreas in e solice.

SOMLUTIONN

A fl-:. u':rﬂf,a I.E‘:Jfr = 4,275 w0 W
Z 2% - = 107 G = L00 o 10* P,

& %mg

L

LI

|

p= Lf - [8iSr 102 ) S0k 1) oy

ragt A0
tew = 5.3 kN —

P 5in 28 _ (5 2085w0* } 5in Ho®
AAe {2¥{3.375 ®(07)

(&) Pr |82.0 kfa =t

= 1899 w0’

f:

—FOTOMm - RONkUrin
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FROBLEM [.3]

LM Two wooden members of 3 @ 6- i uniform rectargilar eross sectlen are oined
oy the simple whied soarf splice shawe: B nowwing thar che maximrun allowable shearicg
glrest in e glued splice @90 pa delermins 20 the lerges bean P owich can he salsy
appied, 8] the sormesponding ersile stress in the salics -

SOLUTION
g = F&* . 40" = 50"
A, = (3ey = 18 "

P E&H Sin 15
p- ZET . RUBIGGE) | gua,

u

sin T8 in [OxD®
F= 32%0 bb —
390 c.ns"gf - |

FROBLEM 132

s = T&.5 & = T..‘J'".S'Jp:r' ) |

LM Two wooden temibers of 3 > B-in uniform rectangilar sross section are joined
by the simnple glued geard splice shown, Kapwing thai 2 = 2400 b, detsrmine the nermal
antt shearing airzsses in the plaed splice.

SOLUTION
8 = Jo°- 40" = So° P= 2400 i
!“-nz (Z)EY = 17 in"

mﬂﬁﬂr';mat £5° . 551
G = SE pai -
(RM0)sin loo® _
(A1) 657
T=- &7 p3

5 = Emia

T= .SL"_E s 45

FoTUm_ Konkur.in
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PROBLEM 153 i IT! A gantric 1:~;i.-:| Pis app]i:ui i 1he wramits 'Jlu.»:l-;_qs[:-:wn E{m:n'-jinu thae the resulting

' e vahes of the shearing s-ess i theblock in 2 % ks, desermine (a) e Mg o Fude
of Py e orientation of the serfaze on which the maximum shesring soress oecury,
(o d Lhes el soress axermad oo tbal surfaee, (o) 1he mamaen warae of the nomal sloes
in the block.

SOLUTION

Ao lBYEY = 36 Wt Vian© 2.5 ks

8= 45 Fer plone oF Tro

&) Vo B IPl= 24 T = @)2EXCRS)

= 180 Kips o
h) sialde=)] 28 =*490° B =457 d
) O A AL/} - N
(e 545 AL cay 45 i Z5730) ks
. F -128 | _ Le:
fd]l O = 0t e C 5 ks et
1 FROELEM 1.34 L34 A 20 kip load P is applied v the gransis block aloamn, Determing the resuiting

i maximm valive of fa' the normal stress, (8 ike shearing scress  Specify the onentatien
of the plame cn which each of these maxznw: values nooers

SOLTUTHON

A, = (Bi(8) = 26 in"
2

o = -E.::uala = %ﬁi“

(o] moa temsfe stres 3 ) ot & = F0°

ad B = =6.£7 carB

wang, Com-fired3jve stresd = 6,67 ki -l
at &= &
{'h} T’h.ﬂ = 1S - __'RHI'E - 3. 28 kel _—

< b TR
ot & = 457

Forum. konkdr.in
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L3 A gteed pipe of 300- mon ouier diamerer is fabricnsed Foms 6- mm- thick plate by
-..-.-n:lu:li.:g_ alu:.r_g g el wbioh firmis an .:u'.g-_'n: af 75° wriha [:-':-nn permendicaiar kathe axs
af the mpe. Koawize that a £30- kW axiel Feroe P 5 applied b dhe pipe, detesmaine (he
B and skearing atresses on dicections respectvely nermed and tangeatial e cheweld

FPROEELEWE 1,35

SOLLUTION

do = 0.300 m e = J;;.-_Ju = [LI5e e

= Youf = Cuis0-0L008 = 0,44 m

A= TR -1 )= n(o.i5e™ - O 1442)
= 5.59 xjo™® m*

8 = 25°
. Lt _ ~RA5Lrlo® cos’ 45°
G=goeses T5twie
=-ay7. | %|o" 6 == 37.] MPa -

S ~ —280xj0° sim SC°
.ﬂ 25“ ol 2& ﬁj{iﬁ HJG-!-J

—-17.28 xJ0° = [7-13 Mo

s L. e L R L PN o ik e B Pk B D o B I L PTLLLS. T  EE L L S

136 A stesl pige of 300- men outer diamater i3 fabeicated Fom 8- nine thick plate by
weldirg alcng & nelix which foras an angle al 257 with a plane peipendiculas to Lhe axas
af the pipe. Knowing thal the oacisae allsweble pornal and abssiioe sresses in
directioms respectively nocmal ard racperaiad o the weld are 0 = 50 MPs ard « - 30
MPa, dezermnire the cingnetads & of the largest puial force chet enn be spplice 1w the
pipe.

PROBLEM 1,36

SOLUTION
ds = 0.300 m = tole® [Li50m
. =P-t = 0056 -0.006 = 5044 m
b, = Wipr-r1Yy= T{o.150%- 0 194 %)

AT 7=

6 = as”

Bosed o 151 = o MR G = -f— cos G
P A8 . (SSHwa 1Sex(0f) 337 % fo°

cok ' B gas® 259
Based o [Ll= 20 MPa T = ﬂ% e 28
p- BA-E | GYssixot)(Boxiofd) | ga4x0®
i MO i 50"

Smabler valve s Fhe aPlowable vale sFF & F=2337 kN ==

S

Forum._Konkur.in
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FRORLEM 1,37 LAT Link 0705 4 mom thick. has a welth w = 25 men, asd is made ol & steel with 3
A0 WPa wltimate stoenguh ie tension, What wes {be safely Tactor used iFihe strciure
sa0wm was designed 10 duppoit a 16-kM doad P

r—-'ﬁmmm _.1 SOLUTION

A E
# “' Use pavr AC D ca o Vree
'M"a. Mw ir:-m_n!}u dwmd rnote that
tﬁﬂ:r{./ im Bee 2 EHD e a Fans-
“ o ‘F‘ﬂ"'“cre H:--L{.-*
THM, T o
1 &M

{Ugn) Fge - (Go0)F = ©

¥
Fao = 27 2 (60006000 L o5y o0

Vitimete Foad for membes BE Fe = Gu A
Fo » (4soxioc){0.006)0.028) = Jan0* N

: F. . A
Fafow o sariii"~|; F.s, = T:i = %":—E%, = H.¢o -~

1.38 Liok BT 6 mm theck and ia made of a steel with p 450- MPa witimnte strength
in {engion, What showld be it widih w it the snesture shawr is bemny desoned o
suppet & 2k foad P owith a factor of sefeiy of 37

PROBLEM 1,38

~—— 4Kl mim —+

SOLUTION

Use bar ACD as o Free body F
avsd wote thet mewhesr BZ s o
o two-Forer smember.

= v
EMF =0

430 Fae - 606 P = 0 P

= goo P _ (soo)(Roxit?) . >
rﬂ'-r. = e C T L = 2EAi0° 1

For & tactsr of S-ilE."*,-' FS = 3, the vllimate foud of wam ber BE
F, =(FES)(F.) = {3)(a5%0*) = 7&8%I10* N
But F, = 6,A .. A= '-E" 2o JSXOY o gg €T ID T

5 HED w/OF )
For a re&nmauﬁqr sectian Az wlh or w:tﬁ - I%f;;'!ﬂ

W ATEMO e or 2R mm -

Forum_Konkur.in |
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1.39 ‘emher 4807, whash s suppaged by 2 pinard Jracker ar O and a cabie 55 was
designad to suppart the 4-kip load P as shown,  Kaowng that the ubimace lead Tor
cable B e 25 kips, detenicone e Gctor of salfey with respecs 1 calde failuce

FROOALFM [39

SOLTTION

hse member ABC as « A
Yres ':mdu:,r amel note

that mem ke BD (1 a
4wo - toree e bad

i m._._*_l M, =

(D oo 4o} (B0} + (P sin o )15 in) = (Fao tox 367 ){15 74)
~(Fp sin 307WIZinY = ©

. 31.ca3 (32.€23 )04} _ :
FIH- — %‘—ﬂo—q—bv 'F' = 'I.E..qqﬂ = E.E?I’-’S- th#

Factor of an}"a'})r for catble BD Fa

Fa . =25 -
T T TanE T et -

i

1éi Knowing thas the uliinae load fes sable BD i3 25 bops and that 2 factor of safety
ol 3.2 with respect to cable faizre is required, decermine the magnitude of the lasgest
Casce P which can be safoly npalied as shawn 1c mamoer AGC

FROBLEM 1.40

SOLLITIOMN

Use Mmember ABC as a
Free body and note

Hiat h'iglrhh!:-"“ BD iz a
two -Foree mewm ber

ey 11 it~ EH:: - O

{F"m 4157)1(20 ) v [Paim 4615 im} - (Fop cos 20" ) 1)
~ (Fg sim 3601210 = &
Pz BN o= 05826 Fu

33.633
t:. '
AMlowehle foad For member BD Ts Fgp= 27 = 55 = 28128 kips
pllowabde Joad P 2 (0.581cNN8I25) + 45§ kips -

FOTUNT . RONRAr.in
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PROBLEN (.41 L47 Members AS and 47 of the truss shown comsast of hars of sqmare cross section
made af the same alliye [ kacwat that g 20- mem- soqazre Bar o the same zlloy wes
tested b Failure angd that an winsme oad of 120 5N was recorded 15bar A8 bas 2 15-
mm- seeare ross seation, debemise @) the facior of safery for bar A8, () the
dimensioms of the cross section of bar A0 Fit i to heve the same thctor of safety os bar
Al

SOLITION
Lﬂng“- & wmember AB
fra = JE}A&LH 04 = .85 m

Vse entire fruss as a Free Ln-:ﬂ;,} A,

L
L

DEM =6 Lu A, -oasiagl= 0 As 15 kN
f€R =0 A-28=0 Ay= 23 Uh

Lise Ju-in‘r' A ag ;l"tﬂ. LuaLf
A Ay “Z =0 QEF;.E'—A,;=Q

[T ) (15}
- t0ASICIsY
FAE Fae = DoTE -
Fu HZF =0 A Fu-2Fe=o
- o4l
Fﬂﬂ'_' 23 E:'..E-E - fﬂ#”

For the +est kar A= (o001 = Hooxi™" mt B, = 1RO 0 M
Fm" e mw*t.n'nj} 'E'u:' -_'FL_ = M = Boowic* Po

A Hoo wie™
F, &, A oY o.ois)
ot ol ey, T Ly - =
(oY For bar AB FS = Sef i&_"?—y—-—”m
< 3.97 -

1 F - B - SA | Ga
(bl For bar AC ES B = 2

S 300 (DS

o= 6.7 %07 w 1637 mm =

FOmTT RKOTTROT T -
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FREOBLEM 1.42

42 Memzers AT and A1 af the zuss €waen consist of bars of square cross sactiom
made of the same allov. [1is keewr thyt o Jomme-sguare bar of the same alloy was
Teated o Cailure and thal 2o wliicate pad oF 122 5 was recacdec. 173 Besor ol safeny
of 2.2 ia 1o be achseved fox bath bars, detzmine de Soquired dl:lll:n:-u:_.'l.b if the rosa
seloon of ) bae A8, (&) bar AL

— -}.,"" ....... f
M SOLUTION
__.-” B
T4m 7 LEI\-&'H'- =F ME‘.-*E.E-.F AR
/ af Ja ={025Te 0N = 08w
Lo &' Vse enhre fruzs as o Fres bedy f’
DM =0 LU A, (015 28Y =0 Ay=ISkN
+1ZF =0 Ay~ 28 =0 Ay=z2zun .
Use joinmt A ag Free body 2B kN
A, Ay M LF=0 %Hﬂ'ﬁf; D~] e x
%Ly
Fin . Fag = % = | T kN
Fie WER=06 A-Fe- 2R e0
- - 10N 0 -
F,. = 48 i_{:a_“ig 1l - Fo kN

For Hhe test bav
For +he mateviad

ey for vo & o

o = {F.‘S...’Il P . (3 1;:};“” I;pﬁg‘} -

a = 3. 47wt m

(o) Fow mewber

b2 - ES)F

o

L o= 14617107 m

A= (0020 = Hoowis " w F = iZo wic® N

g o Pu L _iz0wiol |
YA T Yoowlatt

oo »16° Pa.

AB Fs-f'- Eﬂﬂ Soa

Flﬂ
181.83 wjo "t

13,47 man -l

A RS =i = B

.EB__Jf.EL_-Lﬁ’.l

= T apm ejok

&Y

- 2
= ms.aarra"m‘

a0 me,

FoOrum_Konkdr in
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1.43 The 1m0 wooden maenbers shown, which suppoct 8 20-k0 load, ase joised by
plyweoad apices fally ghaed en ehe surfases moaontact. The ultimare shearing siregs m
e gue is F & MPaand 1he cleaians bebwoun b omacbers i3 8 sl Dwelaonics e
AkN 1¥mm factar of safesy, knowing than the Langih of each splice is L = ZH) um,

FROBILEM 1,43

SOLUTION

Thees mee stp-_.ﬂ-n']'-t aveas of ﬂ.’ua. Fock
-ﬂ.ﬂut ares  munt Fromseet 10 K of sheas
ipDﬂ.J:

o kN
'FJ

= 0=t N

Langth of sphice L= 28+  whera A= -‘Ptﬂa‘}HiFdeE amael G 7
clearance. f=4(L-¢) = 4(0.200 ~0.008" = 0,096 m.
Ar e of ﬂ.p'..ae A= Fw = fﬂ.ﬂqﬁ-\jfﬂ.mﬂj = .52 1"'.':::;il m*

U"]‘ihu_,f‘g .Fua..pF T THA-r {.?_EJI_'.I’G" jc”-ﬂ ‘H"if.?q}# 2. 256 !IrMEN

- Ps _ zn256x0t _
FM—IW -HF Eﬂ;'\ﬂr"‘f ES--. - ,.P - f{}'ﬁ'l_ﬁ'- = 3.13

—r e

1.43 The two woeaden members shown, which support 8 20-kM loed, ace joised by
plywand sphaes filly glued on the surfices in contocr. The ullimats shearing stress in
ghe glue i 2.8 MPa anid the deararce bafween the memoers is 8 sk

FROBLEM 144

MEN L mm P44 For che joinr ad kading of Frok. |43, determine the requirsd lengtn 1 of ench
I sphice iF a factor of safety of 1.5 s 1 be achicved
\L<._ ""-.i"“'-r
", e
“‘:E‘“* T SOLUTION

e
Theve owe ¥ sepavate areas of glue. Each
& mm . 3]'1..& area musd? Franset O kN oF sheasw

a0 kb .P-ﬂ'd.d.

F = lowrlo® N
Required vltimate Joud Poz (FE)PY = (2.5%Iounic" ) = 35> N
l?ea;ul'rsap JFE.PHH- P ﬁp E.ﬁ.aj'n"ﬂn‘uﬁ ar~Ea,

- B asx” %
- - = = [O8 17 %o
Pﬂ. "'rp.ﬂa'- = Tu-P L1 '2 i {?.'&ﬂﬂ"j{ﬂ-f?ﬂ'_} ’ "

Langth of splice L= 2F+c = (W47 =/07 )+ 0.008
= ZIE 3 mist wm ZIE mm

e
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PROALEM 1,45 1.4% Thres= -:1'- - im-diameger sreal halts ure to be ussd 10 2tach te s1eel plate showa
bo & waoden Deam. Knowing thor the plate will supnon 8 24-%ip load and that he

altimate shearing siress for (e seeel ised is 52 ke, delernne che factor of safety for this
desagm.
S'DLUTlﬂH.
Far eoch bolt A =Fd®= TEV = 0598 ia’
P, = ATy = (0.4%18)(82)= Z2.97 kps

Per bolt T = %i—" = § Hipr

FS. F“:%ui?_:f'.sr g

FROBLEM | .45 L.46 Fhiree steel bolis are to be used to attach the steel plate shown 1o & wooden bem
Krowing that the plase will suppar a 24-kip load, Gt e ubtimats sheariog seess fa
the gee! wied is 52 ksi, and that & Bcior of safety of 3107 o desred, datearmune ghe
roequieed dismeter of ihe baids,

SCHLUTION

For cach baft F= -%i = B lips
Eg&uiﬁgﬂi F ={ESIP = (=27)e)- 2¢.9¢ h:’lrps
To %— LA -E- 3‘:" = 0.513%E in"

. FL dfj: SWITCTILTY

= 0. 8125 i, t
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B G memi i e s E = iR T - Sl

147 A load I is suppaoreed aa shown by 2 steel pin wheeh s been inssried ina short
woacen memtes kingag Troon 1he coiliag  The ultiroate atrengeh of fe wogd used 18
& 3APs mcendion and P8 bFs i sheas, wehils the ultimnke siegngth of the seel i 150
PPa in akear, Kaowuge thar o dismeser of the pin is & = 16 mm ané that the
mbgnitiede of the laad is = 20 kM, dotermine (7] the facsor of safety for the pin, (i
Ui coquived valwes of band ¢ [Fole fxcior of safety Tor the sooden niember is o be the
sanriod i thad Founed in pact o Bod the pan

PRONGLEM 1,47

SOLUTION
Pz aokN = 2o%I0° N t
o Pin: A=Td* = F(o o16) = 20106 %15 m

Douvble shear T = % Te = -E*-

= )
P, = 2AT, = Ill‘llf'-’im 1w Y150 %10 )
- go.&g =" N

. Pu _ 66319 x5
Fs.= = T Adoxn®

(b) Tension in wood P, = 60.319%/0° N For game F.S.

S P_U‘ ] E‘L—-—-—
" A willk-d )

_ o _ 0219 #]0° - 1 xiot
L o= d*ﬁ_q G-GIE-*[E%WEEW g1 = b

b Yh0 e -

3.04 e

where W YO0 mm ® O.00m

Shear in wood F, = €0.319 15" N far same F.S.

Double slenﬁa coch area is AT WC
. Pe _ B
Lo = 354 Zwe

c—Pu . _60.209x400 = 100.5 2/5° m
C T Tw T (K 0.0¥0X 7.5 wio*)

¢ = {00.5 mm -
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d

L

s

Based on d‘nuﬁfr z..l'ueqr- iw ‘HI'E Wn‘rﬂqr

Po= Z2AT, = 2weT, = @Xo.0io) 6. 055 7.5 165 )
= 33.0%10° N
Use smatfest F, = 3%.0x* N

AMovahde P EEE* = %s%if 2 1p.RIwG W

LA#7 Akosd Fis suppared as shown by a sies! pn which has been inserted in & shar
wooden member hanging from the celing The ulimane sioegth of the wood wed s
A0 kP& ie tengion s T £ WS m shear, whils the olUmals strength of'the steed i 150
biPa o shear,

14§ For the support of Prob, 1 47, knowing 1het & = 40 mem, £ = 55 mum and &= ]2
o, dedernine e allowable lond B if an overall factor of safety of 3.2 is desired

SOLUTION
Baseel on dovbkle shear in pin
P, = 24T, = 28d'r, |
F(2){0.02)(15040*) = 2593415 v |
Based on tension in wood
P:- AG, = wib-d)g,

= (c.090)(0. 040 - 0.012)(60 % 10°)
= £7.2 0N

1

1k

10,581 ki -y

e i e S —] ——
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*ROBLEM 1.49 149 In the sirueiure shown, an 8- mun. diameter pin is used at 4, zrnd 12, mm.
dinmeter pind aré uged at B and 11 Knowing thas the climate shezring siress s 100
APz at all consections and thar the ultimace nea miel soress is 230 MPa in each of the two
links joaning A wnd £, deterrnire cthe allowanle ioad Fifan averall factor of safety of
Top e 3.0 is desired
(.. 1] mm_-.I.-_lE.I,I i -l.-I]:: - SOLUTHDN
i | fn
"ﬁ"‘-{i I - x Stabies  Lee ABC az Free i:-:-Jx‘,f.
™ T3 B e T
-
bt 0 —a— OLIE
j ] e
F; F-n
4 mm
" 2 Mg =0 030 Fa-0.12 P =5
o
L2 mm- —-l |-— F - % F""
[Framt e Sicke virw

ZMpy= 0 00 Fp-03F=a

— o
Based on dookle shear in pin A =15 Feo
A=%d® = flo.cwa) = 50.2¢6 G

F, = E‘Eu; L {&loe u{{rg‘j{sﬂ.ﬂg wio ) = Za5iuwin? N

BE = 3 xto' N

Based nw dovhle shear n F-'h-.r, ed B awd D
A=Fd*= F(aon) = Mo xo " m"

Fyo = 11:_%; _ mmna:g:-‘}(ua loxie™®) - 35440 N

P=4FR, v 297=%e*N

Based on Eunpﬂsﬁan v Laks BD .
For ont ¥ink A=z ({0.020)(0.008) = [Eox/0 ™

Fap = 2SA _ taMaso =i Xioug® ) - 2¢ 7 w0 M

F.5. 3. 0
P = #FRo = MHotxe*N
Aowable valve of P iz smallet & Pz 37207 N
2.72 KN ~
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FROBLENM 150

Tap vicw

1,49 I the singciure a.|1.|.1|'.'|.'11r #m &= mrm disneter pen 1= wsad ot A, el 12- mm-
ligmese- pir.-: are used wt B nd £ Krewing b the aliimate snenrmg seregs iy 100
W Paat abl cosiesions and thal the bttt nee mial diress 15 250 b PA in ech ot the b
links joiming & aol 12 derermine the allowable oad P9 an overall factor of sifebr of

5.0 35 desined

L.80 Inan abernarive design for the abrugzure of Prob. 145, a pio of 10-me-dismege
iseo beuaed st Assaming that ell eiher specifizations resnam unehaneosd. doteerzne
the allowable load P il an overal! Gcber of s2laty af 3.0 25 desired

TR T —— YT —|-| 12 mm

i

_ I

1

a
Sisi

. T

A i e
Fﬂ’ﬂm T
Wy TP

LT B

K
H mm man

Ir

———
2 mm— |a—

Kitle viea

Based onm double shear ju pin A
Az d* = -‘E{rﬂ.ﬂtlﬂ'}t = TREG 0w

e =2TuA (2] oo ot )( TE.5H. wfo ) = 5. 273t N

SOLUTION
States T Dese ABC oz Tres hn-JT.

Fi!

B

G
- 0.20 - M 0,18
v P

E—Hﬁ.'_b‘ O30 Fn'ﬂ.'ﬂp'=ﬂ-

'F':;;Fp.

ZMpa= 0 00 Fpp-038F=0

-

A =

2.0

P= 2K = S82x0" N
Bassd on dookle sheaw m pins af B awd U

b= d*= T(o.oa) = 11816 wio ©
B CH(CYYTIR Jzdomst) o Loy o3y

- Afuh
Feo = £5.
PR, =

Based on cnmpr-erss.l'an ¥ jl.'n.h’s. BD

Fov one Rink

[f-]
F’-T‘;‘I‘ Fax

'S

A_O
2 97 wiod N

A= (0.020)(0.008) = 166 %/ m*

Fop = 2Suh (2)(250 wief X160 5) _ me 7 w0® M

F.5.
P=mho =

Moo x o N

Mjnuq.l:h '-.I'n,fde :}‘P P is .smq..tju'!' an

P= 3.‘.7? o™ N

297 KN -

Eorum konk

+
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E
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FROBLEM 1.£] 151 Ench of the steef licks AR ard 3065 comnected Lo a suppor and 1o meisiber S0O8
by 3 - in.- diarister slasl ging nering it aingls shear Fompawing that lhe wiiirele shearing
streas 33 24 Lsi For the atesl wsed G Uie pics g thit the ulibosate uormnl stress is o kal

for the steel uscd i e Gnks, determing the allowable load P iFan overall fscler of
safety of 3.2 in desired. (Mote thas tae Fnles nre 2ot veinforced around 1he p holes.}

N

g ’ [ .I
|“—‘gi"-' "' LEn —- I ME =0 ‘r—q_'s —pLg_ LR —t-l

"'-"I--_h:

S s SOLUTION =
Use BLCE as Firee "um'l}.a & T"—'—

BF,-%P =06 P
'F'E %En
| .EME:'& EF‘FE -laP =0 F = é’ﬁ.

Eath P'mks hn#e +he S  argn anel Sk £ F:-in Hl‘um-afmu* 3 h&-ﬂr_e_‘
husza ok the same et eriad, 'H'ﬁ‘il'f widd have +he same uldinate Joad.

HBased o Fn'n I 5|'n:'.l::le Ehesr
AsEd s T = 6.19635 in?
Fo = TohA = (290019685 ) = 47124 daps

Based on teasion (n ftir
po=(b-d)t = (I-£XW¥) = 0.128 '

o= GuA = (eoie25) = 2.5 Mps
DMimate foad Hor Hnk is smadfest: Fo = HT712Y kips,

Pllovale Joad +oi Fiale Faﬁﬂ&-:%ﬁf 14726 kips
Ablowatte Joaod Tor shucture P = ,_§F = O.5E9 k"ﬂps
F = 589 Jb -

FOTUTTT. RONRUT 11

L=

L]




FROBI.MM 1,52 1,51 EBach of the steel Gnks AR and OO Qs sonmectad Lo a sapport and to nember BOE

[ J- - - climmedes steel pins goting in sngle thear Bnowaisg that the whiveate shearing

Lin. N siress is 24 kel far the stoal vaed inctbe pins and thar the uliimate normal stress s 60 ksi
for the steel wied o the links, detecaune the sllowabla lead P an sverall feeror of

safery af 1.2 13 desived, {Rote tat s links are ned reinforced around <he pin bobes
152 Aacaliernative design is e consadeced o support sesmaes SCE of Prob 151

imwhich link 232 w1 be replaced by ban licks, ench ok -,I_ 3 Teim, wrss sectinm, -Eﬁl:l-'.i'r';
tha ping &1 & and 2 1o be in double shear Agzcnring thar all acher specificstions remmn

unchanged. delormins the elowable load P if enoowerall  Tocsor of sefefy of 32 s
desired.

SOLUTIOMN

LUse member BEE aa Free Lacl?.

ZHa? korktssife P = P: 2R,
TM =0  3FRg-12P=0 B= & Fug
Based on pin A in :inﬂjﬁ zheawr

A = -EJ"‘ v Y = O I96ES in"

Fo = Toh o (2¥){0. measy = 47124 Kips
Eased on teasion in Pink AT

A= (e-d)t = Q-4)0F) = 0.125 ™

E = G,A © &o)o25) = 7.50 Kips
Ultieote Load '};'J-f'"..ann'é!.”:'!'lﬁn'iaJM-_”ES.‘tCE. Ih =4 71124 kips
tﬂf?ﬂsﬁﬁﬂﬁf“} UP"}‘ii‘;n{'t dsad Yor ﬂmd‘wc; Be= j-Fu = 3. e Kips
Based on pins at Cand D in doubde shear

A= TV = T = 019638 i

Fuz 20.A = (@Y)(o.19685) = T.4298 Kips
Based on Yensionm im Jinks BEC

A = (h*d'}t = (1=-+){%) = o.0625 s Cme Fink)

= 16, A = (2Xeo)(0.0628) = 7.50 Wips (dotaf, both finks )
UMimate Poadt For Minks BC is smallest) ie. F)= 7.50 ips
ﬂnwe.sFmJiha sl imate Josd Ror structure Ph;:% Fuo= 3.08 Wips,
Actuad ofiwate Joasd is -':'-M-J_Peﬁ‘;_ Lwe Po= 500 k:'!u
Aflowabde food For structure P ‘5’;_ 3—,9} = 0.938 kip

P = 228 . B

«

H
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FRODLEM 153 L33 Enach of the twe wvertecal links O gonnegting the rwe hodizenial members 40
and £ kag n L) = 40- mm omiform receangulor cross section aod 15 mode of o glas] with
an ultionate strengthin fension of 400 MPy, winle sach of the ping gt O and & hes o 20-
mwm digeneter amd ig made of 3 gtee] with anoalbmate strength in shear of 150 MP2,
Trerermine the overnll factar of safety fir the links CF umd the pins connecting them o
ihe herizontal members.

SOLDIMIN

Use member EFG as froe bﬁﬂr’f.
Fea Fer
4 L
e o.%0 ——rle— 0,25~

kM

0.496 By ~{0.65)(agvi0*) = ©
kN Fﬂ = E‘FI jﬂi N

Based on tansiodn in Fioks CF
p=(b-d)t = (C.0% - 0.02)0.0m) = 200 k16 m* (ane Kok

F, =26, A= (2400 xt10)(200 ¥10™°) = 166,010 N

l Eﬂ.ﬂﬂ'ﬂ. =k J-::-r) !:.;"-: .SI!-s,:ﬁuat = F.jﬁs.
A= Fd® = T(ooze) = 3rae xjo " m
Fo = 270A = (QY1soxiof X316 107 ) = 4. 248 xf0° N

Aetusd Fy fs smalder valve, e F,= 94.248 wio® N

_Fe _ q4a48 w0
Faect o n}‘s“'[r.-{\r ES = Fm_- = - 2a 7100 = 2. 47 gl

—

FoOTUm Konkar . in
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153 Eech of the wo werfical links £ aonaecting 1be swo hosizonial members A0
and £45 kasa 17 + 450 mm uniform ressanawla oress section and is aade of & steel with
an ultimare strength Lo cengion of 4080 MPa, whele cach of the pies ac C ad Flag o 29-
et iamneter and is seade of & gieel with an altimate wrength i sheas of 130 MPa.
Drassemne the oveeall fastae af safery for the Tinks O and the ping conpecting them 1o
e hariconzal members,

1.54 Salwe Prob | 53 assiarong that the pira ac O and §° have been replaces] by pins
with o 50« mm diamelar,

Sy

FROBLEM |53

SOELITION

Use member EFG as Free body.

‘JL:' l Far

————

i-——a.lm ——J-—HE

-i_;r'],'-E Mg = © 14 kH
040 For — (065 W24 ) = &
Fo = 39=/0" N

&Eilmm__

I i

Boased on Tension in Sinks CF .
A= (b-4d)t = (o.080- 0.020){o.oi0)= |00 w5 m (sne k)

T r 26,4 = @Nuooxiof e xio™t) = go.oxiot N
Based ow dooble shear 1 pins

A= Fd*= F(o.030) = j06.85 %10 m"

F, = 2T0A = )(1Sowic* X 706.96xi07" ) = 212.0¢ %107 N

Ackoad F, is smaller yadoe ie. F, = go0.0 »jo* N

Fattar of Eﬂ:Pe.il'?' S = Ts?:‘ = gg%ﬂ%’ = Z2.0F =

Foromr koo """‘""F"‘"""MI
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FROBLEM 1.55 L85 A gter] plnte ,’,._- M. thick is erbedded in a borzamtal cotorets siab and o used
o archor a breh-soengh wentcal cable as shown Tle diameser of the el oo plaze
is_'ll' - in, the ultimaee simsngih ab the steed ased s 56 ks, amd 1 obomade hondosg

slresg Belween plate and coivedala s 300 pai. Enowing that s factor of safety of 3.6
15 desired whan P = 25 kips, determine (a) the required width o of the plate, () the
cnicat depth & 1o which a plate of that wicth showkd be embedded is e concrete
slab {Seglect e aormal stresses berveecn tha coiverere and che Jwer e ofthe pete

EOLUTION
1.5 k-'fr: Ehﬂ-&#‘- gv Pensiom n F-Pﬁ-‘l‘f
A ={a-d)t

Fo = GLA

= Pu _ Gula-40t
-lE.'I - = :
R =

Se l’m’nﬁ v b

L ™

s3P 3 . Beokas)

ar d+ S FGaEs
. = 1.5580 in —
Based on cheav between F:Pﬁe and concrete shal
A= perimcten v denth = 2 (a4t b T, = 0.300 ksl
Bo= ToA = 27, (art)b FS = &

Solving For _(ESIP. _ _(3.6)(2.8)
Selving k b 2la+ VI, {1]{;_55'.9.4&}(&_3#5.}

b = R.05 m il

FOTUNT. RONRAr . iN
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L85 Aate platc :ﬁ in. thick i3 embedded in v horizental concrede dzh ad is used
o anchor a high-streragh vertod calle as sbowen The Gaoeee of Do Beds o the placs
ig% = b, the cltisnate strength of e soecd used e 36 kai |, and the ukimaie bomdinge

streas hefween plnte ardd comercde 15 300 pa
f.8%  Dwtzrmice the trotor of satizte for the cable anchor of Pooa, 1,55 when =3
kipz, knowiap thar a=2in. and 5 =73 im,

FROBLEM 1 56

SOLLTTOMN

3 |-;"-|'1'!|5 Based on ‘I'Eﬂlr'ﬂm S Fapa:}g
P lo-dit
= (2-3)E): 0.3906 m"
Fi = GLA
= (36 1(0.3906 ) £ 14.04 bips
o Po. %06 _
O i B

Bosed om shear between Fi}qf'e; and conerete shak
2(asE)b = 202+ )78
T = 0.3%00 les e

FF

A= PE‘*‘IIMI-'I'E'I" o u'l-FH'\

A= 24.69 i

P,z oA =020 34257} = 10,41 kips
- B . le.4l

F. 5. = -TL'-— 347

Actval Faster oF snh.ﬁ is the smaller vedue ES. =847 -

FOTUIT RONRUT T
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PROBLEM |57 *1.57 AAl-keg platform s attsched 1o the cod B of & 50-kg wooden beam 4 B, winch [

ia supported ws shown by a pin ar 4 and by a elender etee] rod B0 with & 12-60 ultimate ) _L
load, (@) Using the Load and Feasistancs Fastor Desion method with a resiscance faetor Sy
afr= 13 80 gl lopd Gecdons ¥, = 1 25 and §, = 1.6, determine the Inrgest load which can . _J'I
be safely ploced oo the platfornt (5] Wha: 5ibke comespanding comventional factor of B
gafety for rod HC 7

B
[

SOLLUTION

p 4
Iql R\ ma !
. s 1 | | .
L T i

PEM, =0 (29Y48 = 24 W ~La W, -~ PrE&W +F4, .
For dead .ﬂa&J.’m% Wz (dol{s.81) - Z92.4 N FI:
W,z (S0} gty T 4Fo. SN |
To = (FA392.9) «{§){496.8) » 10628 x 10° N

L

- B

For Pive ,Pm.,...'.'na "ill.i'" = mﬂ ';'.1.-’;_ = 0 _l
FL = g mq From  which = % % ’::Ii_'
DEsij Mo e hes an L .
ﬂpu + TLR = ¥ = ":
P = PR - %R . (b.ge}iaxot) - (.25)() otagw 1o ) |
kA - .G

= 5. 9%xi0" N

Alowable Faud m = "—-fﬂﬂ—‘f T 362 kg - |

Conventionad Facter safedy
P+ Ra+Pos 1.0628w0" « £.92040% = 6.983#0° N

iy
. F 1wt ;

FoOTU. Konkur.in
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«1.88 The Load aod Pesistancs Fretor Design methad is 10 be nsed i select the two
cables which will mise and lower & platfire supporting two window washers. The
platfomm weighs 16 b and each af the wndan washers 15 assumed to weizh 19516
with bis equipmeens. Sincethese wockers are free 1o move on the patBorm, T5%a of their
tutal weeight and of the weight of their equipmert will be used as the design live lead af
sach cable. (@) Assumang a resistance Tactor o= 0.582 ard tead ficters ¢, ~ 1 2and
¥ = 1.5, detorming the requined ranien ultimate koad of one cable, (A) What 1 the
comivendlonal factor of safety for the selected onbles?

FROBLEM 1.58

SOLLTION

Fﬂan + ﬂﬁ = qui.!
?!.'l - Tng‘PTLH

e
(1,200 ¥ 160) + (18I F 2~ 195
) Q.35

= g219 fb. s

Conventionald factow of safet y

P=Pa+P = 4w8o s 0I5 %2x 195 = 372.5 A
- Pe _ B29_ o —
F 5. s = E2.F 1.G89

T OTUm. Konkur. in
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FROBLEM 1,59

L3 For ke fruss and v

mecnber D, Krowing Lhat the srpsp a8 vemge nérmal atress in )

erias-becticaal aren of that mernber iz 2500 mm?,

SOLUTIOY

.=
{\A - 120 kn
E‘r Elgmnfjlﬂ-' i'i“":ﬂl.ﬂ{!,jlﬁ EE F.,..l-_. I.:ﬂ-t
= 18 . Fovee
ﬁ = Eﬂ .- F-M‘- 125 .?L. TMH-1 le
l.:iamF-HiS'lLan} i
Jeint D
295 ke E?a' 5Jmf.ﬁqr h‘llﬁﬂﬁ‘ﬂﬂ‘!’-
- For Joe . o225
Feo 7,45~ 2,78
- for = 135 AN {comp)
= j3swic? M
Area t A“ = A5L0 m.n-." = FLol HJ'-I'::i"IE e
..S'll-lll"' i IH"*E“J =
eas - -E'[,F = *W - S4vjn” Pa = - 540 HMPo -

Us]h-z vneth ad dFJ&l‘ﬂ‘It te Find rremm ber foweeg

Jeint Bt AR aud BD ave zevn fovee & s,

Joint A ¢ ,:E“ = 3% 225 = 3,75

,
Eorum konkurin
- L= ey |
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1460 Link A7 has a ymifirm Te;.'lau.lg,ulzr crigE ACCLion Ij in. thick oml 1 ie wida

FHOBLEY 160 : . . . ; :
Diebermins the movmal sivess in ke contral ponion of thad link

. - SOLUTION
_’% Use the F.Fn'h, :I'n.at*-luew B,
with two I:--.;,F,.F.g 5 4 & E
¥ free body. Note that -
ek ? L4 Th the cable tewmsion _ J?'::'Fh
'“ _L N ccwses at (200 Lh-in
18 in- # in: {“Pnd'f W IEE ;nup-jt 4o act /
&n e bn-cl?l,
FH‘.
@EHE = o
~(12 v 9 Fyp cus 30" ) + (10 Foe sin 30" ) = j200 = O
_ ___[deo _
F'"" = (6 cag 30— Il_::il:Iin'n'\n.'i'r;""':II = ~135.50 b
Bvea of Pink ACT A= linvgins 07285 ™
Stress in Jink AC: Gz g == I3REE o 084 pu T OBY ki =
: ¢ e furce P renched B kIS, the woadzn specimen shown failed in shear
FROELEM 1.61 al;ng!th:‘rﬁl;:lﬂ jndi.;:rl‘w:dr;r::rfﬂ'lu E.'uihEli1iME?mn?nﬁmﬁik;cnshw*ngﬂwm
slong thatd surface at the fime of failuca,
].E-ﬂ:"xllf
. ; Ares. baing sheared
E'—[i_:? mmne .»—"'P" A= '—]'t:imn?r 1Smm = 135D mm = |3S0 wpy @ oy

o mﬂ&}ﬁa

Force P 8=10* N

t
Shearing stress 7 v 4 » 22& - = 565 x0" R 25,98 MFa

1.62 T woaden plamks, ssch L2 mm thick ond 225 mm wide, ae joleesd by the dry

FROMDLEMN 162 mu”iu_i.:.im showmn ¥ "'“"""i':'E thai tie wood used shears all a||.|n5 HEY Eva.iu whizn thw
averags shogring stress reackes 3 MPp, determine the magnizude F of 1he pxdsl lopd
AOLUTION which will cause the joint oo fail, .
= Lifi 1

Six areas gach 1Emme 1T mm  ave
beiny sheared.

Avta: A = (&)1} 2 V2 '
s S22 =™ Wt

¥ F

P=TAT- EEara;".i{Hs'arIn"‘.i = §.2%vie N = 5,23 kN it

FOTUT. Ronkar . in
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PROBLILM 163 1.3 Tie bydraulic colinder (F, which sariklly controls fhe posilm af tod S haa
beact lacced in the posiion shown. Mamber B is £ in. thick and is cormected 1o the

vertical rek by 2 - - iamster bolt Determine (e} the average shearing stregg i
thz baodz, (5} the bearung stwess af © in member B0

o SUILES IO

_ Dze memessr BLCD as o free hﬂg.]},.} i
W wote that AR /s & Fwo Foves " Ew b e,

D3ZMo=0  (Jeusto® 3 5 - (2sin 15° ) 55 Fa )
= {7 ear 3o} oo 24 1) - (7 sin 0" HHoG e 75" ) =
38678 Fug - I7B7. 35 = o  Fan = 83847 A
LZI-__,::J -%%Fm 1 Ty + 00 ces 75E° = =
O = ﬂﬁﬁ;‘ﬂl ~ Y66 con 787 = 7R84 S

4]'7;:."rF-'.'f = o "ﬁ% Frg + Oy - 400 s 75° =

Cy = BUBIR , 4po ain 78° 2 pio9t.gs fL

C=Her+e = nanzd

@i Shearing stress m Fhe boff - P li97. 2 b

Az=Fd™ = E{%]L = Q. llo%g ja ™

T b BT o 0gen10 i v 10099 kel

A O, 110%¢
1 Eew-'n-& stress at © im membes BOD : =197 2 54
Acs dt 7 {GHE) = o.284898 Wt
{Es' - ;E_ - “‘??..: - '5:” Hiﬂif‘!"\ = 5- ” i"'-l-ﬁli -

. A QL2375

—Forum Konkuar.in !
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144 A 1-la- diameter seed rod A8 is Fitted to 2 cound hobe nesr end © of tee
wonden meember CFL For the kading thown, determin: {ar) the mazimum awverags
normol eiresd i3 the weod, (0) tha distance & Jor whick the average Swearbig stress 1y
P pe on the surfaees indicated by e dashed L, () the averaes bearing sioess or
the wond,

SOLUTIY
{1} M st mwn nm“m.ﬂ.j’ strass in '1|".|"IE' H..-"-E:n':l-q'

Aet =

S{2-4) = Lew it

oo .
Scx, s 12 sse -
_F P
5 T‘A T 2kt
. B _ _loos -
b= 282 < Gydvaey - o -
_FE P _ _dooo _ .
@ 6, = {0 I T Es 28C7 pu et

145 Twan plates, each Jomm ibick, are psed 1o splice a plasi: strip s shown
Kiowing that the ulbmate sheanig stiess of the bondirg herseeen Le sorfiess is GO0
kP'a, determing the factor of safety with respect 1o slea whem 2= 1500 N

FROBLENR 1.45

SOLL TN
Rond mwec: (See ‘F‘fjr.ﬁrﬂ.':l -:a- h o
VI e

T
F
e o —

i T s s

b= 5 (e)aa)ulis)fse] 5
= 1500w = | St wiot "
Po = AT, = (AN igooxf I Aos=p®) » 2700 N

i)
Fs. = SECT R

1466 Two wooden memibess o105 < 5 50n, uniform sectangular crosa gection ans
joirned Ty e stogre plued scacl splice shown, Knowieg thot the mdmom allowenkbe
shearng stress inibe glued splics is 74 agi, detenaiss 1he largest axizi Toné Packich can

FRUBLEM 1.66

L safely 2pplicd.
SOLLTION
P,= {3.5)55) s 14,28 in"
= F0°-20% = Jo7
R L
"l"r - -—E 5.-..&1:-4-“9' — -?Au.'!' 2'&
. RAE _ Qa2538) _ _ .
T = T sim 106" = 4492 Jb = MOHF ks i

FOTUNT ROnKar 1
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L7 Asteel loop ARCEY of leagih 1.2 mand of M-mm dismetsr is pineed ag shown
arownd & 24 rom-dinmeter ahumiawe ol A Cobles 8E aed 0, each of 12-nm
diznwer, are used to'apply the beed €. Knowing thet Lhe ultimats strength of the
ahanunuin el Sior che rod is 260 W2 and tan the ultimate atreng:h of e stes] yeed
foir ee hovgr nndd the onbles 5 480 MP, determing tle largest kel € which can e
applied I an overall trctor of safedy of 3 is desred

TROBLEM 1.67

SOLLTION

- : (2

T int B asatvec bod

an Jﬂ‘:;]:tn'ﬂfﬂ'mq 5Hmmdi'1} '%&.[\‘
2-5Fe - @ = o R Fan

Q- $Fa

ﬂ.s.‘nu _je:n‘ﬂf' A as @ Pree ho:ly Fan

el Lunsipl'w.".uj symnﬁhﬂ. Fae
R A e

2fQ-Fe-0 o Q=2F,
Based on :.-lrama-l'h o cable BF

QR = A= G Fd* = (4ge<16%) T (0.012)" = sy 295" N
Rased on s-iwmja‘rls of steel .Fa:a[:

A= Shew = 2G A= £6, a0
%C#Ec:wfc)*}%{aﬂmjl = 4s, a4 wie’ N
Based on streaghh oF rodt AL

Go= 7R = £6,A = 26, Ld"

= 2 (oot ) (0.o24)" = 88,22 /0% N
Actosf vitivade doed Gy ia dhe smadfest - (), = %5, 29 s N

il

3 3
.ﬁlﬂnuﬂt .-F-Eru.-l E‘l: % = ié-__\_gq'_ﬂﬂ' = & 08xjo N

= |5.08 kN ol

FOTUNT RONRAT 1M
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FHIMBLEM 1.68

LG8 Link AC has a uniform § = - io. wniform reemulor aross section and s
made o & spea! with 4 60-ad wtimnts rormal stress, 1L is comeshed 2 suppeal ol A4
and o membes B0 A Thy §-n -diameter pins, while member 8070 2 cornected to
a support at Hhy n 1= =i -diameter pin. All af the pins nre in smgle shear and 2re made
of q meed with a 25-kel ulusale shenriog stress, Krowing shal sn overall factor of

sabety off 325 i desired, detormine the Inrpest kxad Fowsnich canbe sefely apied g0
Mute thai link A0 6 not reimtorges:] aromil e e holes,

SOLUTION

DT Mg = 0 @YE2R)-10o P = O

Fie = 7.0833 P P= 0.480 F,

LIHEC’ Er"éﬁ,_=ﬂ'
By = $F. «{2Y20828P) = 125 P
o

Bﬁr"T&a’.‘ ;Lu-f IR -0
-

Eli.r +EF#:.-P = O
B, + P- #(zosasP) - - 0.866e7 P

Bz & 18- = LH&IP, P:0757228

Based on strenath of fink AC:
Aot = (FXE-F)- 0.03028 07
D, = (Cugo (18280 = 0.

Based on streagth of pin ot &
%eashsi Fuy s

Pz D.uio ¥ 2.7¢1 ) =
Based on stremgth o pin ot B

f:_lr A‘ﬂﬂ'ﬂ

By = TAp. = (25)0.076%

R, <
Acdued P is the smalfest:
Abbowalkde vodoe For P! Ps

(. 70588 ) 1. 9075 ) =

Eo = 60 &
Fa,o = DALt =(60)0.08/25 )= 18T ke,
Foo kp,
Do = Tdb = F(F) = 0 lO¥E ™
= (25 0. 1104) = 2. 7€) kip
1,825 Kip,
Apn s Fd® = FGF) 7 0.0%20 ®

Y= | 9175 kip

]13‘53&‘-— k'rllﬂ
F'u"' O, 00 k*fu
P . o980 _ o o
Fg = e ¥ 0007 kp - 277 Ph. -

-
LTI

kormROrimn
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FROBLEM 1,69 163 The two portiong of nember 48 are glued togather along a plane fooming an
amgle & with the herizonral  Eonowing thet the ultimate sress fir the ploed joint i 17
MPam temgicm and 2 MPa in ghear, detcrinne the range of values of @ for wiich the
Tacdar of safety of the member is ot lesz 5.0

SOLUTION

A, = (D030 0.050% = 1LSowio™Y mt

y ! P = lowe®N P =(ESIP = Bownid® W
Bosed ov tentife sheass
B
mllllll.q’h‘-h‘- i S0 mm E{.I = % f'-G.E»iB
F o 7Y
o = Suds o (170i0%)(1S0mc™)
e F:..I. 25 "!'ﬂl - lﬂ‘ E-F
cos @ = O.7119§ &= 22 7% gz .7
Rased on 5htnf~'nj Shresg ™ = % i ) e @ = Epa'l 2éin 28
Sim 4B = 'Eg - K150 xto™ qu”‘j‘} = O,%w0
Tea 20w jind
Q9 = g4 1e” &= 3i.08" 9 = 33,037
Hewra 2.7 = 5 £ 33087 voull
EA The vew puontioes of memnben 48 ; luezil boxppet bisr nicn lone formi .
PROBLEM 1.70 aigle {JwiLILIIEn: |.-|I:s-c1la::|.11||.uiLr EL::wir 1.11“?:':minr:tﬁhlsfhrﬁ}lkpghl:dj:mmg DE

10 k™

of sofery of ths member & maxivume (0} the cowesoonding value of the lieur of
sofety. (i Equae the wgpreasions obtadeed for the faccors of safety with respect 1o

anrmal stress and shest |

2Pa in tenskan 2nd 9 50 o slear, deterraiae o] the vidue ol 8 e which the tictor
'-;-'I

SOLLTEN -1 2
P, = (0. 03NO.050) = LEOXICT m

E T AT Hhe optimowm angle  (FS)e T(FS)e

"ﬁ' HEI Hﬂ-f"« ak E'l"'"ﬂ.‘-‘.-* - 5= £Eﬁ£15‘ - ﬂ?;w: %
- 3 {'F 5"}5 - ,EM = ?%
Elhl.'l'.ﬁef“:ﬂﬁ stress . = T'?-ﬁ';" Bens & - P“;—"' T awB o B
L Pqt' - JE;IAQ
“:-IE' Iy - (= B “Pi;'ﬂ'ﬂ‘ way E3

! i EJA{:- _ .I:._l "I!"L..__,.. .
‘E'i'i'l..l'ﬂ.rf.'l-lil.j. v F.‘.‘ﬂj.% = 'F".t-'--E e & 3
Seiing: S22 = dun =@ = G s 0S|, O 229" -

tag S

Thea P, =S0Ae . Urxt0Lsoxto) . 5 fuy et

gt cas "Il LERIOF
- [7 - 3.2— [ ]
) E& = ?_F = —“—‘MFJ = 2 d.

|- 1 —1 L
L
—_ s o — .

[

Forom konkarm ;
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FROBLEM 1.€1 1.C1

A sohid steal mod consisting of A eylindocal elemens welded o

apdhar is subjected 1 the boading shanwr. The diameter of element i 8 deaotsd

Elyrnent m

rad. (b} Use this progeam to solve Probs, 1.7 and 1.3,

SOLUTION

FOREE IN ELEMENT [ T
El=mant 1
" [t /5 the sum of The Fmrr:aﬁ.;xq:
fo that elément ana all Tower

A
k=

L=

AVERBGE STRESS IN ELEMENT L

Arca = A; = + 'r’-‘-‘e:ail,; Ave sless=

& |:n

QUT PUTS

FPROGEAM

Frobl=m 1.1 Froblam 1.3

Elementc Stress (MPa) Element Stresg (kai)
1 84.883 1 22,635
2 -96.T66 2 17 .927

bwe &, and the lead applicd be its lower end by P, wath the magnimde 2
Inad being assumed positive iT B iy diredel dowawand as slown and negative
otherwise, fa) Wrils a computer progruem which can be wsed wich cithee 5T or
U5, cuscomory umits o cobermine the pvemge sdnesy im1 each ebement of cls

of this

rJff

“L v

FoOTUm Eonkar.in
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PROEBLEM 1.C2

1.G2 A 20-kM Fouce is aggpelizd as stiown W ibe horizona] member A5,

Member AR hag a 10 ¥ 50-mmuoniform rectangular cross secrion and is sup-

SOLUTION

fﬂﬁtﬁfﬁ iN LINKS 7
H= 20 kN o
28 N3

b
HEL
ke 28
V2,

BT _j

(/) Link 2D

Hﬁlﬁz IJ_ ( ’Wi ~cl)
] =L (-u.
.L'- a 'le_“-'} =+ 'FTED/HET;

7
T"--'.l:.

(3) Bit) B

I;ﬂl-

L C e
. rﬁ,_,g,/f’??"e:i/#f

(5) BEARW G STRISS AT B
Thickess ,,H‘-' H' ke f“hﬂ E

JFS 'Efr_':l'ﬁ }T‘_ / {ff_“

{(6) BEARING 5?_.1?-':5'1 .FHTC.*.
P BearC s Fr:t/{ d i)

B DA A

M=0: 2Fen (B0 -P{AaC)=0

] —_ A
b [':],Lj'-rﬂ -':'-!3‘-| +32ME=E}I" 'I:'i'l-.

poted by Four vertical links, epch of & ¥ 38-mm uniform recrnegulay cresa
sectione Each of the fewr pns g 4, 8, C, snd D bos the same diameter o and
it i double shear. (o} Write n compaier progeam to caloulate for valses of J
from 193 wo 30 men, IHIIIE 1=imum inceements, [ 1} the macimom valua of the av-
wlage wainal sress in the links r..wn:l.:mg pins & and £, (2) the sverage no-
Inal soress en the Llinks Ll:|n||-=-LL1|1|5 FIII1$ €7 anad £, {30 the avernge shearing EAIES
inpiu B, (47 1lse avecaps shearing stress in pin £ (57 the svernpe besring siresa
gt B in membee ABC, (€ ihe average beuring soess at £ io member AR, ()
Check your progeam by comparing the salnes chizined for ¢ = 16 mm with
the anewers given for Probe. 1.8, 1.23, and 1,24, z) Use this program to find
the pesmisaible valwes of the digoeswr o ol the ming, knirsing that the afloae-
able valoca of the nomnal, shesnng, snd bearing stresses for the steel nsed ave,
respectively, 150 MPa, 90 MPa, anel 230 MPa. (o) Solve pust ¢, assuming thes
the thickinees of member AR has been redwed fmam 10 o B men,

A
Fop= B(ACY2 (B .::F' (TENSION)

for= PAB)Z (B -r:) (CoMmP,)

(2) LiNk O F
FI!:- 'F---.Jd'n'l'n"_"IEE hig '_"n.l = t.l[
it !-'3.1 0y
b —ad A
P Fee Pce

-
(4 .f?.fﬁ_a .
EE* 'ie/{rﬁd/ﬁf)

SHEARING STRESS INARC
LUMDER FIH_E-

. E:Fﬂ'n\l\ BT _-'-"'lf i."f'“ ("U'Iﬂ{' XE)
\T E_E—O*Eﬁ':gﬁa

L ﬁq‘ @ -2lep
‘ﬁxr' M AT Tag e
Qa7 (CONTINUED)

-FPrAR) =0

Forum.

Konkur.in
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PROBLEM LCT CONTINUED

FROGRAM OUTELUTS

INPUT DATA FOR PARTS (a} (b} () P =20 kN, AB =~ 0.25 m, BC
A = 08% m, TL = & min, WL = 36 mn, TAC — 10 mun, WAC — 50 nan

a Sigma BL Sicme CE Tau B Tau <& SigBear & Sighcar o
ia.en TE._15 To 5§ 125,20
11.00 BL.25 EG.77 111,564
14,60 Bd .64 ChL.25 154,170
1% .00 B8 .32 2 04 3%.15
T, O 92.33 40,64 LG 24
1=, 20 95,793 a5 .30 e
1&. 30 101 .56 31.04 TEH.LY uif—
1500 Thr, 71 T . T 2T ok T oJ
15 .00 113, 8 a1 .98 e B - 24 .56 4= I
15._00 11%.9u a0, 70 TR ad T4 oo, T
0,00 125,35 21,74 Go.73 1%, 88 LG2.ES EZ.E0
.00 13 .42 21.7% 46 .93 13,44 154 .74 Lo B3R
2200 14% .00 -21.7¢C 12.758 1k, 44 147,73 GR.3%
23 .00 -21.7¢0 349.11 1=, 04 141,32 bd 45
24 .00 Tl -21.7D0 35.492 13.E62 135,42 2,08
2500 ] B, -31.7T0 35.10 1E .73 150,022 S0, G
2R .00 ’é?gft -21.70 30.81 11.77 125.00 43 .08
27,00 Pl r* -21.70 24 .33 10,92 123.37 45 .30
2R, 00 i;ﬁiiﬁi% -211.70 26 .30 10.1E 115 .07 L e |
- I H B = .}H} -4L.T0 a4, 80 9,45 AL T 43,10
30,060 T o 1.0 23,59 B.od 103,33 21,67

= {141} mn,

"

(&)

() ANSWER : 16mm < o < 22 o <tb (&)
CHECK. For d= 27 ium, Tau AC =65 MPa <%0 MPu 0K

INFUT DATA FOR PART {d) P — 20 kN, AB = 0,25 m, BC = (.40 i,
AC = 0.65 m, 'TL = 8 rm, WL = 36 mm. TAC = § mm, WAC = 50

d

1a .44
11.0q4
2,01
1z.00
Ld .00
LG .0
LE. 00
Lo
1,20
1%.00
20 .0
b
A, G
A3, 00
a1, 0u
Ah L 00
26,00
27 .00
28 .00
29 _Co
S0.0G0

CHECK For d =22 qun Tay AL =KT 25

TR.13
BL.d5
84, 64
BE. 32
2,33
58,73
141.56
106 . 31
112 .45
115 .44
126 .95
135.42
145.09

-Z1.70
-21.7n
=21, 70
-21.70
-21.70
=21 i
21,78
21.7¢
~E1.T
-2L.7)
-2 %
&L,
-&1.%0
-&l.70
-4£1.70
-31.,70
-3, 70
-41.70
=41.7h
=41.7h
=21.7h

Sigma 3L Higma CR  Tan B

79,4594
ES, W
5. 36
47.00
40,60
15,37
31.04
AT 54
24 .54
22.04d
19.03
1E.04
LE._dd
15,04
11 @2
12,73
11.77
1o.92
1. 16

L
5. &g

() ANEWER : 19 £ of <
MPa<90 MPa (1K

FEE

.

£13, 852
dF1,1E
123,45
134, 45
1F5, 53
16%., 27
1bd, 50
1ia 25
Lo 45
Lib. 0%
140.0%
135.42

Tau T ZigBear B Sigdeoar O

15&.25
142 .05
130,21
120,19
111.¢€1
lo4.17
QY.BA
21.91
2. BL
8724
ThOLE
TLooan
T, 0%
g, 583
G510
G2 .50
GBI, 140
RT.e7
Lh.80
Fi.ag
Ra.cg

2 mm {ii}

FOTUTTT. ROnRAT . 1N



www . KonKur.in

PROBLEM L.C3 1.0% Two horennial 3kip forces are agplied W pin B of the '.'Ll!ﬂl!mb]_}'

95 In shown. Eaxch of the thres pins ot A, B, atd C hes the varne dismeter o apd i3
K> L dowble sheas, (&) Write a cosnpater prograan to cakeuksa for valoes of of from
0,50 o 1,50 is, using Q.08-in. nctements, (1) the maximum valus ol the av-
cespe normal steegs in mernher AR, (2} the avcrape norowl sAreds i :'mn'll'u__'-r
BC, (3] the weerage sheuring swass in pin A, (3} the avernge shearing sireas 1o
an ©, (51 1he average beuring stresa of A in member AR, (B) the average bizar-
ing Amress @l € in member BC, (V) the averages bearing stress oL B i ml:;]'ul:!rr
BC. (b} Check your progrusn by comparing the vakues obinined for d = 0.5 in.
with the amawerd given for Proka, 1.9, 1.25, and 1.26. (c} Lise ﬂ.'ﬂﬂ PIOETm, W
find fhe perrniseible values of tbe diameter ¢ of the pins. keowiog tet the al
lowable vakues of the purmal, shearing, awdl beanug stresses for the ateel vsed
are, respectively, 22 ksi, 13 ksl and 36 ksi. () Solve pan o, axswining that o
new desipn is beiog investigaued, in which the thicknoss and width of the ban
memhbers are changed, respectively, from 0.5 to 0.3 in. ond from 13 3o, fo
24 i,

StnurmeN

FREF Hopys FPINE &

3

Wi FORCE TRIANSLE:

-
-

T

ey

- Ao
- — g - T £
§0 e i ’é?;fl S Shnaf® T gin gl £in75°
Fas Y X -
i wlﬁrﬂ'u - 'Ell-f: .
e

g FRE Feag - 2P

Fa™ 2E SinYs/sin 757)
Fae=2 Bsin SO /5 n 75Y

(IDHAY AVE STRESL INAE | (7) AVE. STRESS IN BC

AT B | e, A= wt
ol -
(Y- -'h'Eftﬁ'HE Fac
@) PIN A (h) PINC
Ta= Uae/2)/(TdY4) Te=(Fan/2)/ (Tl /1)
(5) BERRING STRESS ATA (€; BEARiMG STRESE AT C
Sig Bear A = Fre /d £ SigBear C= Fro fdt
(7) BEARING STRESC 4T 8
INMEMBER BE
SaBear B= Fyo f7al

{CONTINUED)

.. -I\'
L)
i
~|
J!
11
I.
|
|_|
!
-
!
|
]
,T:I,—I
al
-
| |
!
|
i
.-|'|
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FROBLEM 1.C3 CONTINUED

PROGRANM OITFPUTS

IMEUT TXATA FOR PARTS (&), (b}, (c): P =3 kips, w= 1 gin,t=D.5in

D SIZRE SIGRC  TAUA  TAUC LR

in, kei ksi keai k=i Kl
o.spu  LLl.Z62  -9,362 19282
oosng 11,943 -9, 8962 tu?’: 26.@';:
Goana 12,200 -9.4962 : if.ﬁgﬁ
~ g0 12,731 -9.962 11.030 | 22525
4 700 13.319 -9.%63  9.511 - 20916
0 mep 13.mad4  -9.96%  @.28% 10,147 15,521
C.aoy g G4l -9.962  7.2B3  8.9id 18.301

Es0 iGf.41z  0.982  E.460 7. 900 .
g.gnn 16 955 -9.962  5.754 7,047 Ll6.268
o Gcn 17,425 -9.%§% 5,164 B.324 15.412
L Goe  1E.30% -5, %62 4,660  5.708 1d.4641
1 a9 on BER 4L 2ET 0 5.177T 11,944
1. -5 982  3.g82  4.717 13.3lD
1. .33 3.524  4.31E 1Z.731
1. _% %ET  i.236  1.96% LZ.201
1 _%. mgz  2.%33  3.G53 11.713
| _g.ng3 2.7 :.377 11.25%
L. _g.ag2  R.BRT  3.132 10.B4E
1. 9.%57 2.378 Z.%12 1LD.458
: 5 max  2.317  =2.7l5  10.087
- _».BEz  Z.O071 2.5 7 5.761

[r;‘j ANSWER: 0,700, < o < 1.100n.

INPUT DATA FOR BART [d) P = 5kips, w =24in,1=03m.

I SIGAR SIG30
LT kal k=i

n.ud0 17,643 -1Z.452
pLEsg 17,190 -13.452
Coedd 13,668 -13 452
0.650 13,944 -12,452
0.700 14,354 -12,452
0.750 14.74% -12.452
q.800 15.251 -12.453
q,8%0 L5.743 -1%.452
G.B00 16.258 -12.452
5,850 16,329 -13_452
1.000 17,430 -12.452
1.050 13,075 -12.4%52
L.Lod 14,771 -123.45%
L.L60 1%.32% -12,.452
1,200 20,335 -1%.452
1.23%0 -1%.452
1,300 -1z.452
1,350 -12.452
1,430 -12_4E3
1.450 ~12.452
1,500 | -12 452

TAUA
k=i

kel

1% BR3
AE.803
29.484%
27587
dE.BLG
£3.803
22.414
1%, @i
LE. &75
LT. 932
17078
16 . 301
15, 585
14943
14 .34E
13,752
13,2387
13, BOB
Tx. 367
11954

STORAGRL STHBEREC SIGERGE

kni

17,3352
L6.501
1d.343
13,793
1. 606
11,954

11.207 = ('&)

. 9g2
2.4d5d
R.OG6
B.E3AD
A.151
T I9E
T.471
7.473
G337
G.E4]
g .40
E.LEG
L.297

~ (¢

TRIC  SIGGRGE SIGHRCY SI0RRUR

ksl ki

kai

10.14%
8.513
7,900
T.047
b, 324
5. 70E
E.177
4.717
4. 316
3.964
3,657
4,390
3,134

TE.DTE
b I R e 1

o
Z.715 Lle.B2d
2,537 le.2ed

- 54

: 5y
T B
35,180

33,306
Jl.4%53
2%, BRG
ZE.4ES
¥ 163
=5 .084
21 .90%
43 .90%
22 A%
22,138
a1.347
LR
18,921

ksi

9,448
27.15%
Zd . 505
22 504
21,347
13,524
18,6749
17, 5E0
14,603
15.724
14 .843
14.231
14,584
12,934
13,4537
SR LY
TI.455
L1060
10.874
14,105

B.GE2

(d) ANSWER 0850 s d 21 250n. ] (ti}

Forum_ konkur.in




www . KonKur.in

PROBLEM 1.C4 1.C4 A d-kin fooce P focming sn angle a with the vertical is applied 2
o shown to member ARC, whach is supporied by a pin and brackst al O and by

i a cahle HOHforming wn angle A with the horizootal. (o) Knowing that the uldi-

g quthe Toad of the cable 35 23 kips, wiile 2 compurer progeam o construel @ labbe

.I_ of the vluss uf the factar of sofety of the cable for vahues of & and B from 0

to 45°, wsing Incrersents in o ond § corresponding o CL1 incrments in

" tup o and tan B, (F) Cneck that for any given walue of w the moximam valos

| af the Faclor of gafety is nhinned for @ = 38.66" and cxplain why, (o) Pede-

= mmime Lhe smablest possible value of the fcior of salety for @ = 33667 as well
as the coreaponding velue ol v, and cipboin tbe resull obtained.

1% i

i
-

— Y i —

SOT.DTHIMN

(@) peavi F B, Didgamat 0F ABC:

- (F-Cﬂ.ﬁﬁ;]{f}'_:}‘_‘jf}.}‘-EF&-':FIIIFBJ{IEIIH:’:I:'fj'
Fo o fE5int 4+ 30 o5
_L_-r—fﬁ'l'ﬂ-::-rE—_F{: iy "-_-'-"-5|-'rf.-+ fe EII"]I,-'riI
18, o
Fo5 = R /F
QUTPUT FoR P= 4 kips AND  Fup=2£20 kips

vaLUES OF FS

i 5,71 S1.31 16,70 2L.84 24 .58 10,86 34.59 0. 66 41,95 £5.400

AT PHA
O.000 F,1%% .30 %,355% 3.712 3,920 3,517 o986 53,0058 W oo 9,98 3. 90
ol 2,91 3.314 3,402 1,552 S.465F 3.T4E G,vRe 3020 6830 4824 1,607
171,310 2.097 3 ,11% 3.295 1,441 3,351 3.EBdE 3.4677 3,704 B9S2, T B OsET
16,6598 2.037 4,049 3,227 3,370 2,477 3,583 3.600 F.A2E 2. e33 3. B2T 5.A11
j1.A01 F.B0E 3.014 3130 3,%%1 3438 3,513 d.560 4,545 F.595 3.686 5.570,
G_-;-i.ﬁEE___E_?BE. T 004 4.170 3 300 3 A4k 1,500 3,547 3.bFa B.ITE . hrs 4. ooy
wnoned b BO03 3,003 4,189 3. 330 3,436 5.510 J1.556 %.a88 [.oo0| 5, 0sd TURSE
T4 .59E B, 8@4 I.03E 3,214 3.asE 3 ,046% 30528 3,500 3,511 B.eiols. s12 1.536
SE.GS0 2L,ART 1.002 3,252 3.34k 3,503 30537k 1 E20 F.553 B.eE1]3.£55 3,639
L1 .90 9 808 3,776 3,299 3 444 F.ohhd 3_E3L Z L ARO 3.TaE LT3 A.TOT 3, G0
45,000 2546 1,245 I-35L 1,483 3,621 2.e88 5.733F 1.74% B.773|3.7aT 50050

(b
(6) When = 38,64 fanp = 0.8 and cable BD is _Pﬂrﬂﬁ?ﬂf{? vlar
fe the lever arm R,
(t) F5. =357 for v=Z268°2 P /s Jﬂerﬁﬁm{l’wf.ﬁr o, fhe
.lrt’:vt*r' arvt AL
MNOTE:
The valve F.§ =3.576 Js ting amallpst &f The valies of FS
Corresponding To 2= 38 66° and the [argest of Those
C.r:,r‘r'{gp-.n;u.:"f.'nﬁ foo (- zé,£+‘ T he Jpninf W:EE.E: ﬂ:.?&". £
s a "E.'-::-EHFE :i!'}f}h]f.lj OF li.fn"'--‘]H'T,* fmax” ef the Tonctior EE {,ﬂf,ﬁ)-

+I2 M = 0° (Psinogfs jn)+(F e:xnjm){}ﬂ-iﬁ}

1
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L.l
N

155 4 lowd P is supporied as shiown by Dwn syoden mambers IRI
Form rectanpulur cooss section which are joined by o siople gleed scl sphice,
(a) Deooting by @p and Ty, respeciively, the ulkimue strenghe of (e joant in
tepsion and b shear, wroibe & compater program which, for given values of
e, b, P ar o and 1y, expeesacd io eilber B0 or 115, customary wodbs, and for val-
ues of o from 5 to 353° a0 3% iohervels, can be vsed 10 aaleulaks (1) the normal
wrpeag L the ju:;i_|ﬂ_| (2] ibe shml'in[_l; girses im the _':p,'rinr, (1) the Eictor of sofety
relanve (o failore in tensiom, () e Cochor oF sufety Telative (o G i shanr,
{31 the averall factor of safety for the glesd joint, OF) Spply this prograo, vs-
ing e dunenaions and looding of the members of Probs, 1.2% amd 1,52, koo
ing that oy = 126 MPaopd 1y, = [L50 MPafor the ghes ased in Prob, 1.29,
aid that oy = M psisnd 7y = 214 pad for the gloe used o Peob. D32, (2}
Yerfy in zuch of thess bao cnses i the slearing OEs G0 maxomon for
i = 45%,

SOLUTION

(1} and (2)

Draw the FB. {;fmcﬁ ram of [ower mem ber:
L2 E=00 —V4FPasx=0 V= Feosor
+f‘Z@=ﬁ-' F- Fsinx=0 F=PsinX
Arca = ab/sinw

p e Mormal siress :
C = = (P/ab) sinbor

Aree

Shfﬂf;ﬂﬁ Sfrfi.ﬁ r ? :-f,% — (E/{j_ﬁ.‘j _";;hl:;.{ Conly
ifj«} F-ﬁ:--f‘cﬂr fension {{-"'H!Ir“nxi-_a" S TrE sgees)

Fen = C}HU/{?
() F 5 for shewr:

Fss = 4, /¢C
) OVERALL F G

FS = The

g :.-
v F

o ——
&

smaller ¢f FsN and F355.

(CONTIMURD}
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