ENES 220 — Mechanics of Materials
Spring 2003

Solutions to Homework #13

Problem 7.119

[Given] d=|Semn t=|2mm , P=3SMP Tuox = (5 MPa
[To Find] T

[FBD]

IFPU] 1'___ . /j_—-___P_]_ -;—__ TC

2t T Fig. P7.118 and P7.119

[Solution]

ay |= 'E'I)l: ‘_‘J‘ i

o=Pr - %f.n'l\"“ : = GoMP,
5= 20 . (WMh)(form) o up
= 2t (212 iﬂm) = I
AP %7:2 _ 5““'-_‘___*_,__'-_&-__3" . 45 MPa

Omox = 75 ;’kﬁ’a
Onax = Qe = [5MR = 45MPa= 30 Mfa
R= JT._T;) + T‘ch

s Ty=[RE (t“"‘") =,{(3anu}"; '~ (BMa-3oMR Y = 25 9y MR

(2) Ci= C{El 'Jl"*f] '\.:_: = TDH»-- + 2wk = 1{02 wm

(C ‘“4 = ——[-(L, mm) -\ lnh\) ] = 66, f?t:\“XI’fz ””'

2 |J\:'.:)< 3

) = A IDOA '/.‘) = rzobxl

= 66.9%9 XI5 6t

* New = o6 )
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Problem 8.31
[Given] g, = [04 KN
[To Find] 5%, Txy ot poit G, b, ¢

P e—
Tigxn
[FPU] o &_ <
T8 (i
[Solution] R 5
™ o=+ A =[0hm+ (9n) = |95 R
Vestial comprert of Ty Ty f@np* 4N |
Horizort| covprent of Tpp: Tx.-— "]gp_. QKN =
—y, S b
Gy Ae seetion cmtrning - ponts a,b, c j%ﬂi?‘sm

P=-6KN V= [§KN=4KkN = [2kV
M=(TyO05m) = ((G-NYO-Lmy = EKN-— TE kNem = =3, kNem
SCtion proprrdies
A= G.15m)(0.2m) = 0.03 m* |
- ‘,‘ZL(MB m)(f),zm)3 = |Xlo~* mf \

\ - N
G) At POmt /3 Ox= ]P— - *-MT-YQ = -——%gé-g—-—— - (iﬂx,a g:‘:—)‘? l:‘:‘) 3‘28/‘[06?&

=2

it be P i ~Q8XIoN o Nm) (- '
ke p = AT &% o.osbm Hm(xr:z(m«r "3“?2-’“0‘1%'

Xy =0 =392 ]

At port C - 94KV
7 Sx= -E- To3m " - 032X10 f’a- "032Mra‘
w7/ Q= QStamm)({oomm)(mm) = T5X0% wid = 15K(0~%

| o, - VG ('2x Diba ;K[O—“W;}) > P - E MP ‘
[ - - h} on} 0.
< I (DUD )(5 f5|?1) 600)( ' { .
-—%., '?‘:;a = 6‘“05?&- (t""i%\)

o
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Problem 8.32
[Given] +=0.3 1y

[To Find] Ty, Txy @ poirts 6, b, ¢ |
I

[FBD] N/A )
il
—_ - My " ,_3_ I3 b y o
[FPU] G‘-—% T / -I'-F z* l.5i|l-i:-__-".?_:_
. -
[Solution] Fig. P8.32 and P8.33

o) A tlk €ctiom @h‘tﬂfn-'n_f] ben‘t'f e, b,andc

P= (6“]95)(651635“) = 49147 kps %P
V= @kips) (s = 34415 Kps

M= (6535 kips) (i) = (6as35" kps)(Bun) = |5.744 Kip-n
A= (QB i‘n)é.ofn) = 24w
- '—'2 bl';’ = I—'l?'_ @8 {r\)(g.o 'l:h); = 1.8 l‘h‘F

WP SNy 49149 kps  ([5.744 Kip1n)(15 1) o
e e Rt ~aii i de CLN Py oy
_Txy:o\
at C: R Ay 49%kps (5744 KiprmdEismy
eprc Gef-7e 24int Ers Ml_u |
Af rm'n{iv'- Oy= 4 = fj?%@ :[2.05 ksil

-3 4415 ki
Ty= 3= 3388 Ly
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Problem 8.37
[Given] —

[To Find] (1) rr[ncipal sfesses and plones 5 (h) Tonox

[FBD]  N/A

[FPU] 7= JAJ’ T= %%

[Solution]

£ At the Section aurtaning it 4
P=—-60 Kps,
V= lo kips
M=-(lokips ) @) = =30 kip-in
A= GiGw= 6’
1= Tli (2141)(31;1)3 =45 k.‘[D-fn

@) At put G-
0= —AE :———LC_gz:1 ) = =0 ksi
T=24=3 19%_ 55k

®» e Mn he's cirele
TJo= -5ks)
R= [Bksiy+@sksiy = 5590 ksi

Th= O+ R=-5ksi+55Fks =[o\gjo ks |
g~ Oc- R==5ksi- 5.5Fs ksi = [0.570 Ksi]

2.5
ton 20p= < = 0.5
O 2.9;;2 26\5650
16p=133°, (033

U-‘Mr‘ R= 55?:; KS,

ot poivt

=0

4 0of 8

Fig. P8.37 and P8.38
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Probbon 839,
G‘!r'i/bvl P-‘-‘ 3#-'{75 0(0 =151n t_: 0vE i'n Fw:3/;,,5
To O&XWM"M +he normal  omed gb\ur-‘? sAvey ot
i y
FBD 6h <hown rs& iy
FpP U Stresges umelr  Combyinad 4’“"‘“‘6" -

Solutim:

Tutarnal fvrtn iy Sactiom cntoining H ":
P = 8Kips (compression)
T = (3Kips) '(370%.) =Qkipft = (08 Kip: én
Mc = = (3kip) (Il ft)=33 kp-f = =3PbKp-in
Mz = — ( 3Kps) ( 37((] = —24Frp-ﬁ = 283 kip-in
Vo= ek

Sectivn PPy
d0:I§r'ﬂ Co :‘_{'dg=25lh

Gy = Co—t = (2T 1n)— (0. 5in)= 701n
A = T CS-¢) =729 (o) = 22,7770
I =E(c-¢) = Znsm™(7.0m*) = 59.31q*

J=2I = 2- (59931 In*) = (198.62 Mt

Q= _%'( (ua-ccs)'_'”-'3)'_((15r3'|),-‘{7-0l'n}3) =542,5831n3
Movmaf stress

4 MC gkip®  (288Kpw)- (75
Sty mate il e CRE ST EREGTR
= = 3.9 ksc
S)\ew-'o}.} strets
TC vQ (108Fp-in) +(75m)  (3kip)(52.58300)
'C: -+ = + :
3 Ie 198, 62 in* (599.31m%) ([ n)

= 0: ?38 KSL\
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Pobln 842
G YSts T 2kl e
s olstenmine +hu ey mal cuned s{mervt’rﬂ» strets af ?l"mf H ol £

EBD s shawm
FPU Streas unalry  Combrnsed Loaliny

So{ufl'ﬁ'ﬂ
thﬂﬂ"-)- ‘f\'ﬂ'o& ' Soch'om Ond‘w‘ura Head £

P=0 V=L5kps T = Qkp.in .
M = (15 kips)(§-ia) =135 Kipein
sl 4 o

A=Tc>= T (hagim)’ = 490fin

I:%Cd '_'J;?”"ﬁ'ﬂlq-‘: 175 in* !
J=2I =2-(19175in*) = 3.835 /¥

Q= -'31— we? -T'—g—Tl' (k25 pn)> = /3020 n®

Sh =0 . 3 {13021 1
g VB ISR, S ;P')::f: )J ;
= % 97500 J5in
J I+ 3.835 1M 3. 5 kpin
= 3,34 Ksu
SHrese, ot K _ .
£ R EMel (z;-sxrp-l‘h\(ffsm) S o
= T L9175 m*
e (Frpin) (F2510) 5 9345,

Te= =3 3.835 in*
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Problom 8-47
Gll'lfhl 'H\T‘M‘f"'ll& w:dt QFI“£ oh SL"HJ‘_ OL‘-;"u?flﬂ
Te dpterming @ 1 th lm'tﬁpﬂae Aresses and ,mu.fq] plawes ot K
b)) The Mo mum Shooring 'ﬂmm
Fep o5 Shavin
Fpy - Stresses wdler - combinee Lomeling—
2.5 kips
Solutim

Ttecsal fr0b it sactin, cotodnig H
P=(bkips) T (BFips) = |2Kps
M= (3:5Kip)- (8 in) = 20Eip-in

S..T:i ( {;Wf‘@pj)(m\ =5 Kipi i
d=(gm C=+d =04
A== (09w = 2.545
=% c“:—lr:(o\?'rn)‘* = D\5153M"¢
J=21 =2 (0:5153%)= ko306 in*
Q =3 =3 (09in)’ = 0486 1n’

V=25Kps

72 s Kips
Streges ot H
_,-—-_-——L = - --—l":"li’-3 == -'4. ?ijﬂ' i
H A 2. 545 in* R
R 1 DT Sl 1) e Ll 188 (2:8kps) (0486 in’)
= F e - p3nkint (051521 %) (1:81)
= S5.476 K=

(@) Priwcpal_stroties ond prinespik plonss

We drvaw Mohrts circle forrhe otrege, ot H
ton6p = (5-676ks)

= 2408 T (Ks¢)
(2\36 75 ks0) T
:'\ B‘p - 35- 7. : -.,‘__
= | Cosmts) + (56rbemys = 61461 ks / X
]r/ \ o)
Uney = R—0C = (. 146l 1)—C3075650) B/ c LA
— 3'?? .kf'.‘ ."-. ,r'l
Thin = —R-QC = (—6-10611R) = (23878 Ks) -\ / 567
= - & 50K/ \ e
th]  Th maximum Sheoving Frus b i T «;{ i)
Tk =R = 6. 5Fs0 : LB 2 :
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Boblbm .51
o beem owed foading shawn

iy dyiviache ThE FT,-M',WJ stresges, awel Tha movk! mum stuzﬁm%/
T el pelt gl
FBD % Shawnh

'FPV SAress undse Combined /EWoLAﬁ’

Soludion ¢

jJ—.a..-Ml -F,fM o Sectvm Covtan:n,‘% H
3 kops  verical

P:JQ-F,-{JS v = 'i‘ lh}'s ._Emw

Thei b Q-’a_ hemmd Ca-nP-M‘b Gre
about Rovizonted oxis: M= (3EP) (I11) =33 kip-(n
chout vertical  omes M= (2Kp) (151a) =30 ki in

Sedimm :P{P‘J;tgt 2
A= (4in)(bin) =241n" 2kip
Iz= é_“(‘h‘n] (Ciny’= 72.0n* |
I, =& (§in) (4in)* =320t 2K Sokipin

Hretlas ot ?m‘d_ﬂ 3okiprh-
M 24k 33 Kip:in) (3w)

= 0375 kse _ .
2V ‘3*@!‘*‘{5] 3 —— > p[25ks:
T e 5 ———— = 01 /25 Kse
2A 2+ (241n*) | b
\BT:m-f&f chreges _ e st
we Ao [\'h"l'r!‘) evvels ’f“’* +ha Shress ot H
R= /f (ous7sks )+ (02t ki)™ = 02253 kse e

Tk = 0C+R = (0\(875Kks0)+ 02253 ksi) vl
= p.412 Ks¢ xl\

Ton = 0C =R = (01(375Fs¢) — (0:2243 ks) \
- M Dl 05?8 ng \
N X

Tikse)
W2tk

Meximon _Shearing sAress

i ' 0375 011875
Trox = R= 0.2253F5 : 4




