. Engaob. MW, Due on Tue. Aprl /}th  Page )
4z, 410, 420, 4.2b, 444

42, Fnd the Stress ot (o) point A. (B) point 3

Y
80—
Fig. P4.2
Solution
G=—M . 50 we need to get I forthe

beam

From  Symmetry

. the reutral axis is @ He
middl. of s

?ecfanyu/ar,

3
Ix= 2 I; . where I, is for #a rectangular avée
12, I3 are Pr the Cireh .

L= %4 (b6h?)
= = |
=> 12. 13 Zn}"}

Ix= I~ 1. - T3 ( because #a o hoks ax
taken  out of the Cwss area)

= ,*'z-biﬁ—z(;&nr‘)

= L (43mX24in)3 ~a(fn(agsiny?)

= 503 in%
(0). For pointA: Y= k2in >
by = — 25 kip.in)( r21n)
5.03 in4
= =57 ksi

). hr pint B: Y= -035 in>

Bx = —(25kp in)(-0.35 in)
503\1‘/)4
= 373 ksi

A 6= -59 k=
By 6= 333k,

I# Engood Hwii Page £

410. Find the maximum fensile @l Qrrpessive Streg
In portion BC.

B
< -
%:A/L k .:..
10 m.-‘-—xs in.J’lO in.

Fig. P4.10

30//):
The Stress Can be found from G = ‘.’_"‘_IZ

. Fmdi'& the mument in BC , first find reaction s
I
B ‘5000 bc; 3000 1b

Al .,

4 Ay oy
FBD
Nz2Ma=0 =
Dy ( 35in) =~ 300010 (10 in) -3000 1b(2L/n) =0
= Dy = 3000 1b
Cutting ot point betiesh B and ¢ ;s draw:.
ke o ¢
3000 1b ¢
“()
LD
Y 3000 | b
Z2Fy=0 = V=0
Y=Mp=0 = (3w01b) (/0in) - M=0
= M= 30000 [b-in.
. anda\/g I

Set up the Olidfnal coords as follows :

b-Egova mu Page 3.
Cont. 4.10 y
osmp [0

2 05 in

TTRA (2T (see be/m)

3in ’G 0.5

Breahing T area o area ©@ el sweq@
N.A. Y will be:

_—?
Y is y ooords of NA

V=_2AY = AVtANh
EA; EYR . Y
= _&in)05n) (0.25:0)4(0.5i0)(3in) (=15in)
(4in)€0.5in) + (6.570)(3n)
= -05 .

D Tu= = (Ial+ Aid})
= (Tgl+ Avdd) + (Tz1 1 As df)

di= 05 int025n = O350
d2= L.E/n-057n = ] rn

% 12':‘ {7)5. ( 4;’\)(0‘51"\)3"' (45!\) (0.5 A (0,35 ,\n)a}
T (05im (a4 (asim (ain) (1in)*
= 2799 int

¢ Finding the position for the maximum Yensie asdl
wﬂ)bressz‘ﬂ_ Stres s

M= 30000 1hin = itls a smih‘/\é beam

f I

upper part (abyve the N.A) under compressin)
lowev part (el ta N A) under tensjon

[

' F"'wb‘h& Ha maximwm fensib ardl camprecsie stres
(0]
Omax = __ (30000 1b-in)(+[m) ~ _ %] ksi
o 339 ’n#
B'max = _ (3000016°n)(-25m) _ 19.78 ksi
339 /ny

Ytension = — 2.5 in
Ycamfw:mr\ = [ In




(b M is aveund vertical

axs

,—'2- (45mm) (75mm)3

= L58x10% m4
Moximum  stress
6% = —(B5KkN-mM ) (T5mm /2)
158 x10-6 m#
= _{35 3SNmM)( 00 m
1.58 %106 mY
= 83.0 MPq

n

Curverture :

[ = (200 § Pa)( 455 x15¢ mY)
M 3.5 KNm
= 903 mn

‘# Eggaoa HW)) Page 4 l# Enggoa,gwn Page 5 I# _EVQMWH Page_b._
Cont. 4.10 Cont. 4.20 Cont. Paril, (a)

max fensile stress = 1938 ksi (b Iy= 1z 3 Om = 653 psi

WAN compr. Stress = - 3.l ksi 73(7 mm) (45 mm) S = 436 Xfo3 n
= 05 %1070 m
4.00. _ _(B5kNm)igo225m) B, Tyz L fzenyphd = 098 ind

Part Iz (0Sing %5 in book, not reguired ) Om= 053 x10%m 12 (350108

Givens E = 2006Pa, M= 35kNm Dy = — (2000 1b2in ) (035")

Frad: 8, maximum Stress when = |38.3 MPa m= 2.38in%

(@) M is aroundl hori2ontal ax's = 153 ks|

when M is rotated about Y axis:

M2
O T

o= £l = (2002/0% Pa)(053 x108 M)

M 25 kN-M
= 82\5 m

Om= 138.3 mPg
3 =328 m

Pavt 11 - Solving foy part I with wood Mmaterss|
E = 2%(06 PSI,
M = 2000 1bI'n
A= prh=)5" x 35"

(0). It's similay to part I , different jn para-

-meters

6;\: - MY
S Is "

35

l 3 = ‘%\7'32" A5

L= 5 (45")(350 3= 53 ¥

4
6'm = —(2000 b M) =)-T5in)
536 in%
= 453 psi

/9 = (2x06psi ) 638 in%) _ 534 x10°
2000 1b:in

(2x/gb Psi)(6.981n%)
2000 1500 '

= 0‘?8’)(/03 n

S o)
N

Om = 1\53 kSI\
g = 2.f8xm3 /1

Conclusion:

Gompare Om and ¢ for (a). (b) in part D,

(a) (h)
M M
Curved .

The (0) is 4 times as lessp 45 (b).
and (@) s twice as less stress A4S (b).




I# Ebgaoa HwWi| Page 2. l# Qaaoa. Rw 1| Page S _ l# Engaoa.lel Page §
426. The vectanqular crogs 15 Sewed from a Cont. 4ab Gont. 444 -
crreulay  Section.
Frad (a‘ % ® 8&1‘%&3”‘4"@5'5 5'“ (b) 5) = % 009 k’now: 6"\: -~ A_AIL aﬁd we havq
(b)% o get the maximum 9 . = E! boli) 6m < Ban . Om = Gan
M (u
= LE ¢ b) Each of the maximum stress aive Ha Jimitation
2 M fr M., M5 and we need to choose
where - the smallex ong .

Soin -
(0): We hnow that .
Oin = + MC C s the farest olistang
I t the NA
> Bm= M(L) _ M
YE bo>
- ]
blartp?)
= bm
F(b)
where ’

Fh= b(4R*b%)
Rs rodus v the cirgle

Min (O6m) =) when Y r's max

~

%%: 4r*-3b*=0
= b= %}ﬁ
> d*= 4rt$ri= Kl
> %: T2 | o mintmie max 6

Fib)= bd3 = b(4ox pyE

Smax &> When ¥ is max =
%Eb = (4n- b‘)‘z;‘ + b(zmib‘)s, (—2b) {%)
=(4REF)(4R>b7-3b%)

=0
402 b*+0  ( b<2r)
4R 4p%= 0
= bl; 21
S dr = 4prp* = 3R2
=
%: I3 | 2o min.curvature or max.,
saffaes S
444 .

Given : Ecc: 206Pa, Es= 200G Pa.
Tau = [0 MPa, Tan= 150 MPa

Find 2 the /chaf mmert can he app/:leo{l

5
24-mm diameter 00 mm

50 mm

L

225 mm
Fig. P4.46

. F/‘ndx‘/\g I at first

= X=|30.3§ m

(2. 1

0. NA. let it be X mm fbradmj fmmb(a
rp -
AI X ‘ 2
N.A Y concrete has
Bromm-x)
jI: ——— A2 >0 here 59
. 7 weassume
> Ai=(225 mm) X o=0
= 225x mm
As= nAs = £ we yeplag steel
* *EE) As with tmcrete
= 1200GP 2 Multiplyrng awn
( 205 Pq )3( :2—24‘)"”‘) bd maduﬂs
= 13532 mm?* Yo .
x = _§-
2 =~(500 mm ~ X ~ 50 mm )
=450 M- X )
Zz ARtAz =g
AtA
| )
because how the or?mal pasition for X is
a/on\gf the MA. Y .

== AI'Z;I + A:?}. =0
C@5x)(F) +03592 ) (X — 450

T=%(Iy1 A di)

DEY
S XA
m




NA (Y) "

Yy —e—— Y

For the concreta part -

= hhd hy2
403 4 (bh)(3)

= bh3
3

For the Steel part which s below ¥ 3

Iuy) =1y, t Azdy
Iz = b(500mm=- h-42) « 0
Ax= 13532 m?

d2 = 500 mm-h- somm
= 450 mm-h

_

1‘;’ = (J3532 mm?)(450mm - p) 2
h=150.36 mm

Iy = 1‘?') + 1'7‘)

— 22
= L 225mm)( 130.36)° (352 mm!)( 40 ~J6a36) mn
- = /4268 x10% m4

o Fonding M T

For concretaz Ban = /o MPa , C=X =p 181 m

M= 01 = /424 3%/0-6m*
= (/o Mpa)

0.181 m
| = 7% kN-m
Foy stel:  Dan= I50 mpy
¢ = 450 m-¥
= 026 ¥%m

s £ng303. HWII

Dont.  44b

Osteet , Z
n

C
150 MPq /426 .8 x1g¢ m¥
70 0.26964 m
= 79.4 kN-m

We chiose tha smaller on:

f M=791 kN-m




