TAM 202 Spn‘nj 03 HW 15 Solwtim provided b/
Tian, Pankaj gnd Vijoy

56716 56220, 9311, 1343, 9.3-6,
Syn‘d\es\s problem  (due 05[06)

Bbole.

in order chat the bending stresses at the top and bottom of
-~ the bexin will be in the mtio 7:3, respectively.

,’a) Fit, we N me 4o Conition ] =i_3_,
ih Pastﬂnnj' .wm Mmh_...v-..‘.., el

md, ""‘3“' Iu-rha : K-m m'.’l .

_,,ﬂ,.e_w,n R T 525» h;:Qis;;n .
O N “the arens A~ (f=1:3.3) & -th—fbirhan vf&em

 Conmord. K«..demd on da thickaes 3, bukda cmmtlvj"
. tha . whole. sectim 15 poi-to, e .. ...

Evms % =0 m

e - - L Continwen)

# 5.6-1b Poge 1 /15

o fid |
=k =3 -

W i (sﬁxcmmlo;thanqh (=123

FE.Q-N- (Cont'd).

"“ A(— Az- f(ﬂhm)

A=t (Bomm -Jt;)

‘lm = Yuum
Yu = -t - o= 1£

_": {f,” 'f;*’_i‘i. :Vi" |

g e

 S0.we can_u use.__ W 1:14 E

Eam —p, =

f:s;b ..... T T e
-g, 2t (Ism)(lsuh) +. t(lﬂonn-Jt)(-E 11\5";)—1

uSmm — t”;

;__g 2 o (35em)t . laoonm e

e

.W‘;’




¢ J _

# 5.6-20 .. . mge3fs

Ghw | ST e
9:6-20 5.6-20 Watcr prossure acts against sn inclined pancl ABC - -
e e that serves as a barrier (see figure). The panel is pivoted &t

point B, which is height A above the base, and presses .

against the base at A when the water leve! is not too high ,
(note that the panel will rotate sbout the pin at B if the &
depth d of the water exceeds a certain maximam depth R

i dmx)mpmdhuﬂnchmsxndumclmedmmmgh E R

a to the hori The bending stress in the K
pane) is Oyou-

Derive the following formula for the minimum allow- :7; -'-"' o

able thickness of the panel:

e e - Fuiomlsin’a)

_ (Note: Toaid in deriving the formula, observe thatthemax- 3 |

imum stress in the panel occurs when the depth of the water Bl -

" reaches the maximum depth dy. Also, cousider only the = - =~

.. effects of beading in the panel, disregard the weight of the il
panel itself, and let -y be the weight density of water.) . §

.dm . Masimounm. depfﬁ of water

(TAere S &rfaa‘mn af erd A. w})& f/lé’

water Jeplh  eqiuls o)
L— width of pavel” per perdiculer o plene. ,/ fw
NQY l"l‘eﬂ.ﬂé/ o[ é;/r’fufeJ jvﬂ/ or ﬁwt/
= Yy, 4- -

~

!# 5.6-20 (Cant'd)

Resullant of e /nnngukr /ch aels

#Iaiﬂ The tenbord
ol et Mm?l

9‘19
Gt

H = wm
Bm -(

,4, Yd 6-[{%)(5)
___;@ ,_,j'__'fjj ',l'.

Page 415~

a;t /rmn/,@ Tb! muﬂ/

ﬁlso ﬂm, (5,,,,) (1,,4 )-_a,@

From @1@ we ;et (by eg,fmftg ﬂm,>
HW

a//w (b 3 )

L, S

Al S

bence, tie vesilt-

) ﬂéif}blf ‘bﬁbﬂi}f moment.otenrs af. 35*?5373":_.
T 2%) ) T2 .
7 (% )




b22-n Poge S[15

asfy

9.3-11 Denvcth:equmofmedd'hmonmveforl

cantilever beam AB supporting a load P at the free end (sec
== o figure). Also, determine the defloction &y and angle of rota-
enea .. tion B3 at the fre end. (Note: Use the sccond-order

differential equation of the deflection curve.)
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tributed load of maximum intensity g, is shown in the
figure. Derive the equation of the deflection curve and then
obtain formulas for the deflection 8, and angle of yotation
6 at the free end. (Noze: Use the second-order differential
equation of the deflection curve.)
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T&AM 202 Synt

Structure and geometry description:

Torsion bar AB is welded to a rigid support at its left end
at A and is supported by a bearing at B. Rigid beam DBC
is welded to, and rotates with, the right end of the bar AB.
The load F is applied to point C on DBC. The width of
this beam can be neglected when considering the length of
AB. Tension rod DE hangs from a pin joint at D and pulls
up on a pin joint at E. Cantilever beam HE is welded to
the wall at H and has its end pulled up by the pin at E.

The load F tries to rotate the beam DBC clockwise (as
viewed from the right). This motion is resisted by the
torsional stiffness of rod AB and would also be resisted
by the bending stiffness of HE but for the compliance of
tension rod DE which diminishes this resistance.

Assume linear elastic behavior throughout. The structure
is stress-free when there is no load (F = 0).

Given:
Lap=Lyg=Lpp=Lpc=Lpg=05m
rag = 2cm, Gag = 80 GPa,

d= me, EDE = 200 GPa,

b=2cm, h=.5cm, Egg = 200 GPa

F = 1000 N.

a) What is the deflection of point C?
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b) What is the maximum shear stress on any surface in bar DE?

¢) What is the maximum tension stress in bar HE?

d) What is the maximum tension stress on any surface in bar AB?
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