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2. 120, 123, 136, 146, 22, 223 Gont. ko,
120 Find the normal >h&sS in membey AD, knno-
12 . Two solid eylindrical rods ave weldled| -fn(? the Cross area of the member /s oonet
Together ar & , find e noymal Stresg am
at ds. midpoist of each rodl. ' — B~
A P=30 kN ~
#—
2bomin | i H
Bt b FoKN
Somm
300 Inm 7 y
¥ G 7 . T—n
AsMu=0 =
Soin «
Fr:(HG) - Fx(5m) 1 Fap (o) = 200kN (HD)=D
Find the normal stress gt the Certer o Ab
<30k Soln s o > He distarte from H tfo AD .
s Fy=o. ‘ P=30kN To find the normal Stress /n AD, we need _
: to find the axial internal force in AD. g A
T ==P =-30kN ,
> LvE o Finding the Yeactions at F st
O: l = :.50 kN — ———— - i
A n(%g_mm) 2 FB.D of the wpper 5m—TA—-5m——~‘
30003 N hqlf Al ) ,C_zlr:. , Y is similay to!
T 225 x10~% M 5m 75 kN AABM 00 A BHG
| =42 mpPq < Assume stresse s >
Is uniform dcrosg : He = 86 = 3m - 3
arss sectio n sh v, BM AM 2zm -
*
v H&= 3x 5m= 75 m
For bavy Be, dvaw the Re.D. of de. 1 Fx v Gy >
uppev half BC plus AC . Fy HD= HG 16D = /o m
P= 3,k the 0nl5 zero -force
ZFyr0s = 30Kk N =Mma=0= [m > Not usefwﬂ ' Fap (d)= Fapy + HD = FADInG - /oM
ﬁ)’ d‘l\s P)’ob/e‘ﬂ. . 31"’19-‘- - 5 = o\a?
~T=P +40KN = 70 KN -Fy(10m) + 200 kN ( 7.5m) =~ 75kN (8m) =0 534252
= § | dokn > 2 ' i
O\:l =-_70x/0> N Fy= 90 kN A= Mn = Fy () 4 Fx(Sm)’rFAbamsﬁom)—zookN(@
A Tl ( S0rom, N = P0kN(F5n)—75KN(5m) T Fap03 §(/om)
2 ) T (zF)-T=0 ~300 KN ( 10m)
=.70x /9> N l T > =
T 2L X/10% Fx ==75 KN ) FAD:(QDOOJ 335 —hIBYKRN-M
0.83¢x 10 m
]:-55.5 MPa * Cutting At AR AD, DE and olvaw the FBD = 191 KN
of BDF .
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Cont. )30, Opnt. |23 1.34
Givens 3X5-in uniform 7ecfa.n3ular Cross Sect.
6= Fao = _19IkN _ = J9 i N . Sfudj the unit 0nld_ for two members .
A 1200 mm*  1dgg % (6t m2 D (e D p= 800 i
X
‘:AM_ L)1/ fs'so mm Find . the noymal and s)xearind stress /n the
|_Ex elued Jaint .
123, o= E
Given: The diametey of steel yod = 25 mm t
DEF s o two identical arm andd whee( T
units. _ k- 500
The welght of e tow bay AB= 2kN TzMe =0 5" ~mm
&'s the cenfer of mass of e tow o sl
. ~Te(500mm) + Dx( 550mm) =0 Fig. P1.85 p= .obwousd
Find = The normal Stress gn phe rod . >
Dx= 245 kN

Dimensions in mm

Fig. P1.23

Solution:

To find the novmal stress in roo DC, we
need 20 find the axial force in it.

. S‘rudd the boar and the wmits fo(iet/)ey ot firt.

Te= 2.7 kN

ey A€
lisom T\EL
AL—ﬁ &t A
] 8
C
F&.p L. s
L‘550 T
mm assame ideal wheel
AZMa =0 3 so no fan(?eﬁtidm.
Tr (850mm) ~ W (n50mm) =0
#

« Daw He FBD of

Dx

» ToosO = - Dy

CosB =

> T =-245 kN
2.99
>

=-5.03 MPq

635 mm
63524 1002 MM

5=+-—AT— :—-Zm

the vod DC

| N—Cx

wd DC is a two force member,

= 099

=24} kN ( compressfon)

Z243xw03 N

MEmn > g 525 xwém

6=-5.03 MPy

Solutipn: Draw the F.B.D of the r/'(?hi‘ Mbey

n F /A
2\7 ‘7@0

Pl

e

Fi
(F =
{zE=0}-n >
FL- P'tos2s5°=0
= Fi+ = Plcosas®
= Pcosxs?®
= e] 9
6= F1 = _Pcos25% _( 500b) Cosas’ Siobt
A Ao /3./n68° 3xE 'n2
= 43.% Ps;
1=E=0}-4A =
Fu— PSin28°=¢
>
Fun=+4 PSra25°
C= Fu = PShag?
A Ao /Sint&°
~ (S001b) 5/n25°5/065°
3X8E rn>»
= 30.4 Ps!

— <U.< D
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Oont. 1.36 2.2 .
Ghen:  when T= 6KN., 1=dom for steel wire
T= 204 pPSi ‘ AL = 48 mm
. E = 200 & Pa
6 =433 PO

Fing 2+ () the Smallest diameter for the wire
(b) e value of the nemal stresg

1.46. The wooden members are joined by plyween Solution <

gplice plotes whioh’re fully alued on the (o).
Surface i eonfact . Tult = 28 MPg 10 the QL= PL_ foy oxral Ioao(;n8
Glued joint. - EA
Finds The factor of safety when L= 180mm. when AL = 48 mm =
- = _PL_ Will- be Smallest
16 kN A Eal
= (6kN) (bom)
(00 6Pa) (48 x%1D°3) m
FBD
= 7.5x/06 N
200 X /0% (N /m=)
o = . mm-<
\)/‘ 235
v th i 7 A 2.5 mm2
1 i> on the outey side = = 235 mme — £9) mm
Of‘fﬁelblah. d 2 7C 2'\/ o !
Va I'S. on the inney
side op the plals. I o= 6.9 mm I
St'nce EY = Tt o
Tail (b). when d= 691 mm
we need to Find Tan = V__ €= T_ = _4LKN = /b0 MPq
A A 335 mm
from the F8.D of the upper plate - 2Fy20:>
| o= /60 mPg ‘
Vi= Vo = VY= .’.és_.kl = & kN
= Zall= SXN |
A 225 .
Determine the deflextion of the opex A of the
A= (125mm) ( L— bmm)= [08}5 mm2 hamodeheaus paradord wi th he;‘abf h _densi% ¢
2 £ due ¢o its own Weight
Tall ( g8 x/03N
10835 X106 ) ' h
= 95 MPq_ - =3 ,L
0:736 MPa 34 R34 \
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This's a  problem regarding non-uniform A
Tohe a small slab of thickness d#
= the deflection 4

ths small slab d$ i's: 1 dy
sty

because now the slqb mn be viewed as a
eircdlay plate with 4= dy

P wil be the weight above the Shh

aording to the FB8.D of the upper part
I of Me,\i/ y F

I

bt
v= [T A" dy! E9n. of Volume for
N 50\/ . Yzl‘/’) dy! P;co);’abolofd From 7op
= n Y o] dy
Fox poraboleid, we have
Yivh= ¢y C: Is for how fat the

pavaboloid is
v= T (Y(c)dy’
=Tc¢? jg' \/,d\/'
- %nclyl

> T=-W=-89v=-833nc*y?

2 g = Idy - =89zmely?
EA ETNECN)?

Page /0
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Cont. 993

where A ok ¥ = T(C Iy )7 because now

y'=Yy

>
d = - Sﬁ Y ol
S 2L 7

=7 The deflection ¢f puirt A 1's

§= [ds= ‘~JD"_Q§El oly ( Nok s Colvaps

2 Out ! why 2 Two
= -8 (_L_y)_)’)\ pavaba/oids side
2FE by Side are Lig
= -S89 ,2 bhe fulter pova-
4& h bU/OIfb H
= — S9h%
ST

hegative § means the para boloid gets Shortey




