ENES 220 — Mechanics of Materials
Spring 2003

Solutions to Homework #14

Problem 10.10 16 mm

[Givenj [=50m, db: !OO m.., L= {6mm ’ E= 200G P, 100 mm

[To Find] ?Cr l o

Fig. P10.10
[FBD] /A
_lEI
. Fee="p
[Solution]

Co=3 o= 5omm = po5m
Ci= Co-t= Eomm— [fmm = 34 mm = 0,034 m
I= (ot o) = F{oosm)* (o3tm)* | = 39592 X107 m?

—ar = q -6, 4
o= B = (00 RGBT D) - 304708 <fikTr]
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Problem 10.11

[Given]

——

[To Find] (a) Py for the brass ; (b) d for aluminumy with same Ry ;

(c> Ma
[FBD] N/A mMp

k1l
[FPU] PCIZLT
[Solution]
@) Brass strut:
| | 4
[= = i = 7z (202m) =

ru:L,

133333 X/0 73
(20X 10 R) (133333 X 10" °ni*)
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Aluminum
E=70GPa
p= aT10 Lgf’m

Brass

E=120GPa
p = 8740 !-:glm"

o Fig. P10.11

Por =

(k[ m)?

Y Alomingm  Stut
“Bali IC |d4
FCT =K LEI = S GLZZK
4
gl dﬂ: !ZPCFLQ

_ [U2>¢3050TN) (imy:

TCEa (o XoR)

N

.'iC) = Pa\/&: @Lad;
M= GV = Rlyd,

= [3050.N =[13.05 kN|

= 0022335 m :22.?mm

Ma pLaola /
T i = (O - () 22 - s <[
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Problem 10.14

[Given]

S
(&)

[To Find] S —

23
[FBD] /4

|
(-’.':_ rLzEg,Ig _ T[_lE(f_‘zd“)

_ _ Ed*
Ccr Lﬂh L:

(2L*

o

™ ™ T T J _i 3 _'l/ 3
&) Ib:im‘n: ly= I+ L+ L= T:Z(B)d " fz(d)(T) ul

2 19 -
G_ TEL _ TE(zsd*) MmEd
ey = " B = 224[*
leﬁ H.ZE

—

et 120 N j
F;b: i _'C}E:’,r:dd '_'Ir\4-2!
LT =

|
_"l L— o3
(a)
Fig. P10.14
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Problem 10.17
[Given] [=22ft, FS.=23, E=27KnPsi

[To Find] Py

[FBD] N/A

[FPU] FPor= % Fig. P10.17

[Solution] -
D W3X35 - If= {2? 1;04} I)?= 42.61314, bF: 3.02

@wd® Fo e plote  A=(5m)(Qon) = 45w’
Lx= ‘—'2(0.59(9.015)3 =303]5 i*
I9= 7= Qo5+ A (b + 222
= 5 (Bon) 65w+ (5w (2w, oqwy
= 8175795 i’

Totol [ - [O4IBIO= (2Tat+ 03T it 4 30 35 o = 13T75 o
Iy =1+ B+IP= 426w+ ATTI50f 4 LK B w* = 206, 157 uf

Las Iz f37.75 1}14

L= 22ft= 264
- CET  _ m(2Xxo®(s] 5w
o= < 6% I;,Zz ) =TTlo 27\44 (b

Py= E;S - 77(02%1.44& = 3352203 :
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Problpen  (0:19
Given P=352kN E =006k

To Olﬁum'n.l +he ‘fwh’”'j's"ﬁ""}l

F[’,D 05 Shown

¢l _ TM*EI
FPU Sh"‘ L't‘] ﬂ- WMIWP_ P:'r N f.:
Solution «

,_:-3 &l "'. le‘um
Weig ot B 0t o free body | we fave
I F’( =0 pes70®- Fepsimar® = 0
M2F =0 e +h 34 —Psuarsp
v Fae=3, 0079 k¢ Compresiin)
Fs.: =2.5152kN ( ml:ms..,. )
Buchling (n wmosmber AB
Tpo= Z(d)t= (B )%= 553 %00 mm*= 5 3%007"

k|
E . TELe | w2 (00%0%R) (530 ImY P
e SR (r2m* w’
= 70626 x10°N = 7 0636 <N =X
__Fm.or  _ 7083kv _
i o T EENTS Y il e Fop

&‘u&]n& in Mowhey BC
L= Fty* = FEE)* = 11499 \0Pmm * = 11,499 %10 w¥
lsc = (”‘2’")14(/'2!");9 2.88m* :

TCE Ie 0 (20000*R) (11499107 'm %)
Flc,cr = Lad = 288 m> = 7.9313 xo°N
= 7.8815kN
FS — -FE(.CV = 7‘88’3m = }’5
ik Fac 2.5152¢N ‘

S\‘!ﬂ}- MMbQYAC- s l\l‘/'l Ml'vn, ‘l"lﬁ:h(.’l)?‘ 5-!'}) @UUHS._
el Fg :_),.27_ '
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Problosm [0:2]

Gven do":‘lmm, f'—‘4mn, E=7060 FS=a3

To &yf-lumm 'Hll. a“l ‘G M &
FPp [ YGUA-‘M

FPU  sebiligy of Ruden, B, - TCEI
I~

Salw{'a‘on o

Co =_-}"o[-': ‘_'-,_L(?:zmh) = lbmm

Co=C-t = {!6mn5-(4—m») = mm

I =&Y =-§-(06»‘n)“-— (12mm) *)

= 35. 1858 X/p I my
TCEL= 1 (70 x00%Fa) (301858 X0 m*Y = 24309 pJi>

= 35,1868 X/pPmm* _

Pk 'ITLFI Y )430: A/-m:"
Q
e
mas  PRaas la '

t)) bevh ends ’P:‘ne& Le = (1) (zom) = 2.0m
Py nlOFETNT g

iy (2.0m*>
12) Oue -F\‘xe& eau! o -fmeu! Le ‘-‘-(2.)(2-0&) =4om
TN 11 L -
atk Chomy” 661N = 0661 KN
) Botheuls fed Lo = (o5)(20m) = fom
_ losbonm® _ E'
Fout oy = IV = .56q RV

4) One —f—‘xd 2-d : o:n ’f\‘wﬂJ ”’J Le = {a-?)(z-m«-) =/4m
Pt = L038T MY 30> NV = 5300 ki

~ (Mm)”
(5) Povh oml, Paud  Le =([.0)(2.0m) = 20m
Patt = LOSEIw> 5 po =2 42 1y

(2m)™
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Probo 1025
Qiven Colunmn ABC.
e daIdm-'au_ @) He vakp b/DQ Wlu* ngz "Fsdz
LL) 0&3‘"‘1"&0%5&#;&‘ ""'l\lﬁ FS:)? P..!)k,f;
L=24in ad E =1p.4 X1p* )
FED  wot vequired
FPU  Stblyg o Strutie | B, - TUEL
955,
go[u}hbn_’ oalo
Bucklg m xz-plowe: [oop o i
=','§-olb° 2L
P.‘.' Pcr ) T‘-‘.g I - KlEdb; I :
F-Saac(Fs)l>e =0 e sils o
Bk " wedd :
(he) - L
M,la 'h jz-'rlw LQ:ZL o | =
I—- = Ld; :
p= for L TCEINRTE TCEbd” |
Eis aetRe)), (Fs) Lo ‘
_TCEb?
(Fs)= 48P
12pL* 48pL”

pavisieg o8 ot
F = 4— iy _‘i_" 5 :
12 L (ES) _ (12) (raxn®s) 24)

D
b dp = E T T (bt pss)
= 0.2140f ‘
VY d:l f\{44 'n

b= +d =& (M44in) = 0.5720n
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Roblgen 10,27

Giam  the Unifom brats bor AR

To determing @+ vatic  brol e whe, Eel s tEs)

b) FS. whew P=f8x0*eb . L=84n, ge:,/é'm,f_-.xsv:(m‘fs;

FRD net vequared. s

FPV MI["*& of skrucdure Po\,_—.. I

Selution

le n -zLL ) I = T.%.“dba
S R TR 41EdD]

.Le.‘P St
v By L ATEELE
(F.Sh = B =
Bu-ou.-‘nﬂ/ o Uretioad fr[w
le=l, I=+%bd?
PO\' = TUEL = anLd;
le* 12 1%
o Pmr o W‘Ehd’
q:' Shas PO P
egprEdl s e
12 pL? g 12pL
~w) b=Zd
\b) F.G = T Ebd’ -3 T (15%10%s0 ) (F2454) (15 in)
[ - ¥ f)-PL’ "2 ¥ (;‘gx,o!‘eb) —(84_1.‘1);\

2.46

{



