ENES 220 — Mechanics of Materials
Spring 2003

Solutions to Homework #10
Problem 9.51
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Problem 9.56 w = 4.5 kips/it
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[To Find] (0.) RA : (b) YC R"‘ 3510 | 2510 E EETT l 250 RE

(FBD]  N/A
[FPU] EI% M, d!“\ =V, dV__w

[Solution]

Units :  Forces w keps, |th&'t1\5 W -Ft
W)= 450-25)° -~ £5{x-15)° K-‘rs/{t
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Rroblom .58

Given  tliu boom ondk Foading shown , tha beum 35 WAIOXGg, £ = 2006,
2 btormine @ +hy Temdtiow of € () 4he obfhm'“d B

FBD ok Shon

FPU s.'njulam"l-g Punction

Solwtions 14 Nfm
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Reactions ?;‘:II””H]B =
Readions ewve shewn m The -F-:ﬁw-cl we f? %
hete thet ‘H\lﬁ Oowe N'CA% ;‘ulwf‘w'iu'&' rRA Re
+[2F =0 Ra- (4sym(Gm) tR =0 5m 3m |
|

RA = J0- Rc kN ] I
4D SMy =0 —My = ([1ifm) (sm)( Fm) TR (8M)= 0

Ma = 8R¢ =175 RV'm @)
Bending momsnt
o) = |4-14<X-57° ka/fm
%L,- e - Bt 14LX-57° I
=
dy o = Ra- ax + 14 <x-5>' kv
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[1=0:§0] 0=0 +0 -0+ 01¢y — Xa=0

[e=0,4=01] 0 =010 -0 * ptotca N =0
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t08, §=01 0 =£M(3M) + F Ra(amp- B = L Gm*+040 9
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Fom V) 3 3), e “Rav Re=11.536 kN

My = =82. 715 KMem
Ra= 58.464 kN
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Problom 9. 60-
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Problem 9.68 "

[Given] > . ; R
[ToFind] (1) Y ; (b Oy r‘_ L e ;,-.-;_.Ji
[FBD] N/A Fig. P9.68
WU ek D ek Speepsiton
[Solution]
) Lbﬁd\it] I < Downyard hod Pat P

Use ase 5 of Appendm D with:

=P, 0“ EY ’D "'L L= 7(::-%-

For x<a, y= L2 6EIL [7‘ e bl)’(] o)
Fr x>, 6E_T_j_ [(L X) ( L-X)]@(I?PJO(E X by =X ’ﬁr\'&ldnmﬁgg and b 1) @)
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F 3) ) e 7. PL
Yc-y‘xhal" 6E£L [(3) (L Ay’ )( )] T 430 El
At ){_—L (Pt A)
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Oh=- " gpn =" P(3)6(Ezf- ki %%
@) )_oadcfj I+ Upeord (od ot C
Use e 5 0]( APPM{CX D with :
P=-P =%, b=t , [z, X=Fl=0
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Problem 9.74
[Given] i n Gy
[ToFind] O, Yo
(FBD]  N/A
FPU]  Aperdx D, Method of Superposition.
[Solution]
¢y Loading T = Dowsnward] i stributed &adwap?l‘eo( to portion AB
Use cse 2 of APPend‘X D opled + poltion AP

Fig. P9.74

bU( w/>

= "6EI —  4REIL
)’32'- . w(:-) —as ._J&Li
8EI ~— |2BET
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3
Oc=0e =~ Z%’El:r
/ wlt ?U_\'_Li_ = ___-.f_._..Li
Ye=Yot (5)0 = = 33Er ~ WEL -~ 394 EL
@ Liodng T+ conmterdockaise anple We™ appicd o ¢
Use wse 3 of Aperdix D

W L 3
Oe= B2 - B

we* 4
e =g e

@ Uul.3 wl _[_.‘}’..L_ ]
) Oc= O+ 07 = ~Z9er + 2251 = A__

o e, wiE [ _wt
) Ye= Yot -’-‘-"39451 1 23F1 _iéﬁ I ’r
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Problem 9.84
[Given] ———>
[ToFind] Ry, Rs, R.
My .
i 7 fRe IR
[FPU] Method of Supeipasition , Apendix D
[Solution]

Gonsider Re 40 be the redundant reaction
) Loutlurj I: Dhweward (MJ RB ot B
e case 5 of Apprdx D PR, Q*LL b= 4L

g PEF _ R(CEF(AY | 4 Rl
SEIL .~ | 3Ell “#45ET

> Loadin ing I counter- clockwise couple My ot A

USe wse | of 4fpend‘x D M=M;, I‘-—

-_EE'IT_("‘L’Q =" GEIL[( J- Lz(_ﬂ

€)) §uFQI’ Fagt“(‘:bn 0."‘0‘ amstrant

7 of 8

Vpp- s+ Vg =0
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Problem 9.92 s B
[Given] ———— "_% . i T-l—nun diameter
[To Find] @) YB 5 d,; Ry L\ | ]
: R -HI-I‘1 ||||| 1 T
[FBD] " " \ |
[FPU] Metln& O'F §ka‘9[ F‘:S‘f on AH’GM‘EX D - P; i iy
[Solution] T O
() L‘et FBD If ﬂl’ tension m er BD Tl\e e(.mjﬂ-f{u\ e.f.BD
U‘f 'tLe Wﬂ’ﬁ 1(5
SBD = "'_—' ] YB: B_'BD W
A Yy v ¥ 11T }C
@ Leodiy g L3 Umed ed Fp at B (

Use ase 4 of Aperdix D+ P=—-Tgp

Wr=-PL _ Rl
AEL T HEL

(2) Luod\‘mj 105 Do d'm--lmed (bod W applied to the beam
Use Gase S O‘f AFFQN:‘&

_Swit
Yo' = - 384ET

@ Deflecton at B
YB \/B+Y = FBDL JSNL4 :—&;D:-FBvl

«43FI 3MEL EA
el FBD- %“‘L BUUL‘;-

L+ BT 334% +903
(LN Nn) (0369*
(3&4@?'")(&(& 2-9] B ”7‘74' N

3 (000 + 3(034m )

= Tl _ Qimm(o.zm P
You B = (TR F ooty 73Kl :aoo?ﬂmm{(

(b Fiom. CTrmhe'tvy’ RQZRQ
ZR=0  RitRetFo-WL=0 > Ra=Re= 1{wl-Fp]

=3[ XIS M) o.36m) - 1] TN
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