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Yoy Wang =g e
P.5.22, 5 /4. 558, 5.64 . F,‘nd,‘oa Is . F"nd"')g A .
P82 Find tle shearing Shess at (o) pointa, First solving for #e NA ‘ —t'm
(b). point b, N h-n section . 1 /] Va
o _T_ 2N a o
4" o Z, ~ NA.
b |
- = T4 2 (devived below ) '
24 ‘ D) — 23 :

Fig. P5.22

Soln:  From the egn

(0). )
. Fmdmg, V o n-n Section

= Y&
=45

First sdv/‘ng for teaction «t point A -
N ‘ 24 Xips

A B FBDz)ft(n

v BY  whfs beam

A
Ay n

'f’? EMB=O =
~Ay(50n) +24 kips (2570)=0
‘—9 Ay.—_ }3 kl‘Ps,

Then cuting ok section h-n and olraw the
FBD of Ie/'{: part.
h
Py | VR LA
by
Ay

2Fy=0 = V=Ay= 2 kips

2
Taking the y-2 as shown above. s

Y= 2int+ #D = 4/
2

ho= 2m = |
EY
A = (lin)c4m)= 4 *

I

Aa (2m) (4 m)= & rn*

= - -
? = Al\/l'f '427'2
Al + A2

i

(4 n2)(4in) + & m2) () :in)
4 i 4+ 8 /n2
2 In

I

Then sa/v:h6 fr Ix

L= (Tat Ad?) + (15,4 Asolf)

0(|: 2" 012: Y
I3= 506)3) = L (1m4r)3
= 53 Y

In = L (4mi2imn)3
= 2.3 Y

= N
Iz=L53 mt ¢+ (4:‘/@(2")‘] 1
L 23 it (8 (1m2]

= 32 In4

Q.’s about the shaded orea above Q-

&q-‘— A?a where
Az UmG") = | 2
oz d= 3"+ 1% =357

@
Qa= (] m»)( 25")
= 35 n3

. Fino&n‘t)a ‘qu ) in
' Fmo(r‘z)a~ Ta
O

<(/2 kps)( 35 in3)
(32 l))4)( //‘f))

= [3/13 Ps/

| Ta= 1313 Psi |

(b For point &:
I, V.t or the same as (a)

) solumg Ay
AL — Vb
2" b. d
N.A

8 's about He Shaded area above.

Vo= d= 2"+ 2V/a= 3"
Ap= (2D ") =2 2
> Qo= Aoy, = (2 ) (3")=§ m3
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Cont. 5.22
. F:‘ndt‘n(? To
la= Vo8
It
= 02 kps)( 4 m3)
(32 %) ( )
= 225p Psi
[ Ta = 2250 ps!
514
Find:y .{8) Omax
(b) Tmax and compared with 7=

ye
in the mrddle section. It

60 kN

0.4m
Fig. P5.14

Solutions .~ We need to e internal forces
'n the middle at first to Sve for

C-n

. Fioo(v‘rg Y. T, M zn the middl section

Solving fer reaction B af ffrsc\
60 kN
60KNH 0 ‘uoxN com thAQ
alS® E g whole beam
(
fAV { &
NS Ma=0 >
(By) (3 m) 120 kNX 2.2m) 40 kN )( 0.8 m+ )4a)
=0
=
By= 112 kN

q# £ngada , HWe Page_&5

Cont. 5.4
Then solving for internal forces:

Cut ot #he middle and dvaw the FBD of
the n‘&M‘ part

Y ll)oxrl
A ¢
pe
V=120 kN + N2 KN =0 =
V=8 KN

.
=z Fy=0:

s Mga=02 ,
20KN)(0.8M)~M- V(rE5m)=0

M= (96 xN-m) ~ ()2 kN, m)

=z 84 knm
T =0 { axal force )
(0) 6ma>(
o= + MC
" I

From the Appendix C i for Wato x49.1 :

I = 70.3 x/0t mmY
_d -
c= s 1235 mm

(84 xn-m)(123& X152 ™)

Oin = (708 %70%)( 107'*) m*4
= /b6 MPg
| 6m= 126.6 mPq
(b). Twmax
s First us/‘ng Tmax= V [Aweb

Aweb = (1) td)

Fom the Aperdix O

I# EnGgaod  HWI2 Page 6
Cont. 5.4 (b)
tw=74mm
o = 243 mm
=
Z’m:. ' = 8 KN
Aweb (74 x1073)m (243 x/073) M
= 438 MM
[Tim= 428 mPa |
$ Then using 7= MR-
d It
Tm= YBmix ;s along the N.A
T tmin
because s Tmin= tw= T4 mm there

Qmax = 55 vda  maximun there
Ix= 7208%x/0émm% /s found alreadj
On the N A:

j: I Ve, — X
i xl/f%,m,, 9
A 4 —— %X (N.A)
—3 e*[w
S

A s for the shaded avea .
&= AX 1 AK, ,
As(tybyy %= d

d =2
Ax= (t)l 7~ t5)
?a -‘-(%‘—‘65’)/2 = _;!F__l_}_

2

L= lomm, tw= 74 m
T 24% mm, bf: 202 mm

S
&= (1o mm) 202mm)( 22—4-’;"'”‘ -~ %’ mm) +

( 74 mm) 293mm _ 1o mm ) (24 _ 11O Ypmm

= 031 xi0"3 wm
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Qnt. 514 (b) Gont - 53 Cont. 5£3
> = 175} Soln:  neeol o get vhe internal fivtes v . Solw‘na fov the common varisble I
ax It a-b-C 3Section at Pirst | 04"
= (SrPIN(0.3Ix/073 m) -
(0.8 X194 x 102 m¥ (74 x1073) m) « (it at a-b-¢ ard dvaw the FBD of tha /2" T «
left  part -L
= 4373 MPq —
S Z -,
[;"?a)x = 433 Mpy G0l ; ’

&)mpa‘/i/)g tnd and TR
o < T

This’s  because

N

Aweb (fw)d)
la) = m - V
Tm Tt Tt
' &)

Pluagmg the value ynto them :
(twdldy > ( 1t)
¥ &

> M o< W
5.5% )
Given:  AB is 04x)2" recfaﬁular
6= 40°
F”’d N ta. de Z'c,, SQ,Gb.GQ

RN-F)=0 >

T (4001b) €056 =0
2 T=(4001b)c0s(40°)
= 306.4 1}
W) (sF)=0 =
Vt+tEoo)sing=o

> V= —(400b)Snl40")
==28%.] 1)

*/32‘ Masp-c =0 =>

M+ (400 1b)Sn8 (4 n)=0

%
= —~(o01b) Sin40° (4 :n)
= /028.5 J4.in
+ So, we hdave :
T= 3004 Ib

YV =-253. 1b

oh section 4,b.C
M = 1028.5 u.ip

Ix

1"

|1

00536 1In

] " ]
5 (047) (1.2 )3

Y

Now , we can solve for Oa, Ta, 06.Ts. Bc. Te

(@). Oa, Ta

Qa

*0,= o\c(«M) + 64\”)

a2 638.3 psi
Bat = - my.
I

= = (1028.5

( solved before )
Y= 04"

15-rn ) 0.4 'n)

0.05 ¥4

S
1

4

= 10.313 k3|
= JD?#13 ps; + 638.3 pPsy
= IL3¢ ksi

te area obova poirta =0

> Qo= AY = O
> = o™+ 6 i
Fig. P5.58 T = -_Y[-% = T™ } gt(:\:: OII\BS ks
gmz ~ My €M T = 004 =433 3ps
X A 04)012) F
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b) 6v To» Omt. 663 (c) Qont. £66.
. 6y Te =Ta=0 4'PSM;'K =0 =
Be = ~1003 ksi
Op= - Mle 3(433 psi) Te=0 T = Qooib) (10") =0
I
04" = T = 2000 150
/'2111‘ /6 Yo=0, point bJs 5.6b. teE My =0
L ¥ on the NA (%) Given: di=190 i/, di= 161 /N -
— Fnd - 6, T aft (m point H , (») point K. My =(200 16) (70 in) +(1501b)(4 i)+ ( S016)(10")
= . - =0
6b= 658 Ps‘ B - B =
My= ¢00 1b'n
* To = VY6
It +T smMAk =0
Qs s abowt the shaded area above b M2 + 050 16) (10 n)=0 >
Qo= AY =(04")(06") ( 267 Mz = - 1500 1bi'n)
2
= 0.0y2 3 Thus., we hawe on secton H-k
> Fig. P5.66
Ty = (=282.1 1b){ 0072 n3) P= 150 )b
(0.0836 inY) (0.4 in) Solns T = 2000 1bo'n  ( Torsion)
- \ M)' = %00 1o 'n ( Beno(:'ng GWMJJ)
-80% ps3s * Solving Hor intewal fories ©n H-k section Ma = =180 1bsin (v v )
ot Fi¥st. . _ .
b= 633 psi
To=-803 ps’ Cut at H-k and olvaw the FRD of t(znabt v The superposion method foy 6. T
- - | part :
_ B= 6P+ 6™ + 0™ wiere .
((‘). Ta, 5(:
T o= _P - 150 1b
bc = - A_«IL + (638 pPsi) < A (s _(%;)a)
Qa = _1501h
"y 0y &
_i_x (095~ (0805")
C = 133 ps!
Point ¢ rs symmetric about point & : . - O = - M2 ( caused by My)
(1y-(£F)=0 ) Iy
2 6= - 6% = -3 ps!
P=-1501b20 > P= 50 oMY = -~ MY (caused by M2
D Be = (-/0731 + 638 ) Psi Iz
- ) V=0
= —/00
(007 ks [=¢W = 1L (caused by 7orsion
J Mx




17 = I3 = 030789

( symmetric)

= (3% + 4898) psi
= 4385 pPsi
«Foy the shearir& stre sy

=
Cn lC:L\_J_

o Foy the noyrmal Stress : ,
Oy = 6P+ 63 + G
GO = - MR = o (becase 2=0 ath)
- 7
r"'“‘) = - MY now
Ia ’
Y= n= 095" at poin+ H
> OJMQ = _ {=1500 1b.'n) ( 095")
H 0.30989 inY
= 45698 Psi
:‘7 6)-\ = n(-'P) + 6\H(Mé)

I# EQ?QOQ HWIx Page 1> I# Engaoa HW 2 Page 14 . F# Engéa& Hw 12 Page L&
Gnt. 546 . Oont. &.66 cont. &b (b) '
Now we can sove oy (@) and (») T = TH(V+-7) = 21 . For the shean‘rg Sess
= 04/938  n¥
part (a) at pornt H Iy = JICk = _T% =74
H Ca= Y= 093¢ K 3 N
‘ _ = S ‘ = 3ops  P3i
n -NA - (E) 7= LCn = (o0 tbin) (036°)
H o 061938 Y Ox = 2632 psi
. Te= 304 PS?
NALY) = 3068 psi
Iz = 1 4_\ Y Bn= 4385 psi
47”)’.9 Yz))é ’ T = 304C P
= gl - ) _—
= 030989 nY () parth, 0.T at pint K

i ] > N, )
\314/ :
NA ()

« For the normal stress

5K - 6;‘<P)+ 6\)((”\7) + Sk(Mg)

5‘:’) = - My Zrz V=098
Ly
= —{ 990 Ibin)( 0.9¢")
0-30989
- —;7&9 pst
6k = - Madx 4 =0 for K
s
=0
= .
Ok = (3% — 2389) Ps

= ~=28%2 psi




