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Problem

A simply supported beam, 2 in wide by 4 in high and 12 ft long is
subjected to a concentrated load of 2000 Ib at a point 3 ft from one of
the supports. Determine the maximum ﬂper stress and the stress in a
fiber located 0.5 in from the top of the beam at midspan.

Solution

IMgr2=0
12R1=9(2000)
R1=15001b

IMRri1=0
12R2=3(2000)
R2=500 Ib

Maximum fiber stress:

b=4in

1835 g |

W

(Fo)max=Mc/I=4500(12)(2§2(43)12

(fo)max=10,125 psi answer
Stress in a fiber located 0.5 in from the top of the beam
at midspan:
Mmn6=4500/9
Mm=30001b-ft ¢ i -
N bk £ Y0 b=4in |
fo=My/1

fir=3000(12)(1.5)/2(43)/12
f5=5.062.5 psi answer
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Problem

A simply supported rectangular beam, 2 in wide by 4 in deep, carries a
uniformly distributed load of 80 Ib/ft over its entire length. What is the
maximum length of the beam if the flexural stress is limited to 3000 psi?

': Where

‘ (fg,),m:=3000psi
M=1012L -1t
c=h/2=2in

b _AE) _ .
12~ 12 3

T =

h=4in Moment Diagram

_1022(12)2) 4 L= (3333 0w
© 3273 |

.: L=11551 answer
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Q4/ A rectangular steel beam, 2 in wide by 3 in deep, is loaded as shown in the figure.
1-Draw Shear and Bending Diagram.
2- Determine the magnitude and the location of the maximum flexural stress.

3inch

2 inch

Answer:

MR, = °

IR, =6 (450)+3600
Rz Foolb

SHMR, = °

Seur 3 (150) = 26os
Fa= 250 Th

//\q$ ekc)(uw-\‘ S'flftrj: 4&
£

bh>_ 203

12 = —() -l oy \\u:l\
\ {2

¢ = e = e «

Q*'?“ % = (5 \v\t.\,-\

Mq_.{\ Mo umaun X = 2850 b, u

f . 28so () (Ces)

Yoy

y(: l// Yoo PS(’ Q 2 1£4(~ f@nw\ v*,«a\\+ S"\O{?ov’f‘

Moment Diagram
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Q7/ A beam with an S380 x 74 section carries a total uniformly distributed load of 3W and

a concentrated load W, as shown in Figure. Determine W if the flexural stress is limited to
I

120 MPa, 4 = =1060x10° mm”’.
wheee elsh SectPa oy
Meoclulus

- ,M- ek S e e e S i W0
ot > 3m —+—1 m—+—1m
Solution: p' XY Ry R:
Ro= FW
D T R #1531 131111
X = K

Muwd\@ Shasy e 2o
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A 50-mm diameter bar is used as a simply supported beam 3 m long.
Determine the largest uniformly distributed load that can be applied over the
right two-thirds of the beam if the flexural stress is limited to 50 MPa.

Problem

EM}n =0 . - i =" Wmm
3Ry = 2w(2)
Ry = g-w
YMp; =0
3R, = 2u(1)
Me E
(fb )maz = —I_ E
Where E i Dlag'ram el
( f3)maz = 50MPa § i §
c=25mm ; : ' %
_ =t ] w(25%)
A ‘
I = 97656.25x mm* Moment Diagram
8 ’ z o ?c\,.. ")u«
84(1000)(25) 1 id § rREY
97656.25x
3 b —.?-.——...—f
(;’.}a,‘aplex'szd’“ 2 -K X
2.
- S~ Xa -:5'
Ll Ew o
2 9
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Problem 526
A wood beam 6 in wide by 12 in deep is loaded as shown in Fig. P-526. If the maximum
flexural stress is 1200 psi, find the maximum values of W and P which can be applied

simultaneously?

|2t =0 | o
: 123‘[ + 3(&“’0) = 6P — \‘ ¢ w;‘
. 6ft | 6ft 6ft |
Ry =0.5P — 1.5w, 1— : T |
Ry = 0.5P —1.5w;, Ry = 0.5P + 7.5W, |
. Load | ' ]
EMm =0 ’ i

| 12R; = 6P + 15(6w,)
Ry = 0.5P + 7.5w,

Me
| (fb)maz = T
Where!
| fo = 1200 psi
¢=3h=3(12) = 6in
bhd  6(12%) i
] = ’E = ——1-2— — 8641

For moment at Ry

18w,(8)(12)
864

lw, = 8001b/ft answer

1200 =

For moment under P!
(8P — B, )(6)(12)
{1200 = =5

114400 = 3P - 9w,
114400 = 3P — 9{800)
, P=12001b answer
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Problem 522
A box beam is composed of four planks, €ach 2 inches by 8 inches, securely splked

together to form the section shown In Fig. P-522. Show that Iya = 981.3 in% If wp =
300 Ib/ft, find P to cause a maximum flexural stress of 1400 psi.

,{//////« 2in
\
N N
121t D 2 in
Ry R gin
Figure P-522 and P-523
8(12%)  4(8%) T G
12 12 12in| 8in] — - NA
Iya = 981.33in* )
R | :
{oMp =0 4
=

12R, = 300(12)(6) + 9P e

Ry = 1800 + 0.75P

M = 1 [(1800 + 0.25P) + (~900 + 0.25P) | (9)

M = 4050 + 2.25P1b - ft r——— 9ft «———4]"

= W, = 300lb/ﬂ
Me
(fb )maz = T
(4050 + 2.25P)(6)(12)
1400 = 93133 Ry = 1800 + 0.25P R; = 1800 + 0.75P

P = 6680.63 b : :
1800 + 0.25P ;

Check if the shear at P Is positive as assumed
—900 + 0.25P = —900 + 0.25(6680.63)

—900 + 0.25P =770.16 1b {okay!)

Thus, P = 6680.63 Ib. answer
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