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Problem

S

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 fiber stress and the stress in a

fiber located 0.5 in from the

Solution

XMRr2=0
12R1=9(2000)
R1=15001b

EMR1=0

12R2=3(2000)
R2=500 Ib

Maximum fiber stress:

(fo)max=Me/I=4500(12)(252(43)12
(fo)max=10,125 psi answer

top of the beam at

2000 b

midspan.

ttnzﬁz i 9ft

¢

Stress in a fiber located 0.5 in from the top of the beam

at midspan:

Mm/6=4500/9
Mn=30001b-ft

Myl

f£5=3000(12)(1 .5)/2(43)/1 2
$=5,062.5 psi answer
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Shear Diagram

4500 lo-ft

Moment Diagram
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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?

B, =R =481
Me
{f B )mfm == ""f‘
Wherg
M=10 ki
ge=Ri2 =210
5 2 W) e,
h=4in Ioment Diagram

W) L= 13333 iw
32/3

=11.550 ansver
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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.

450 %

3inch

2 inch

Answer:

//\q“f\ 9\{7(“\"‘\\ S dwu] 2 AF\Q % % Shear Diagram ; ,
> 2y | |
T_:;_E_LL_: 2(3) LS (\.:\ : : . 2850 b5t
\ {2 : : !
oW ; i :
= 52 Za=lF fads f i

/\/\oqp\ Mo umant = 2%5e (b, f"“

S . 28so (\Q)C\f}
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~750 bR
‘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, A o< =1060x10° mm°.

whee elosh Sectre
Meoolalus e
Jum_)( 2 f——'/\SJ\- 7
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Problem

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.

EMp =0 : ’ _ w m
BRy = 2w(2)
Ry =iw
Ri= (43w ! = (4/3)w

E@f{gg =t ? | 3
3R, = 2u(1) L @yw | é
R = T;jw ‘ E

Me

{ fb }ma:a == T E
Shear Dtagram H{43) w

Where i ; : .
{ f Jmaz = 50MPa E H ! i
M=EiN.m E ! L !
| i 1 (B/9) w :
¢ = 25mm ! 7 !
a(25%) i i
4 ' i
2 mm*
2w (1000)(25)
© 97656.25w

|w = 690.29N/m
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Problem 526

sirultaneously?

TMp =0
128, 4+ 3(Bw,) = 6P
} By =0.5P — 15w,

1 EMp =10

| R, = 0.5P + 7.5w,

; Me
{ fb }mvm = —1—(‘

where:
| fo=1200psi

e==th=4(12) = 6in

B 6(12h)

12 12

| For moment at Ry
18w,(83(12)

"

w, = B001b/R answer

1200

For moment under P

(3P — 9w, ){(6)(12)
864

144000 = 3P ~ Gw,

414400 = 3F — 9{R00)

; P =200 1b answer

41200 =

I=c= = 864 in*

A wood bears & i wide by 12 in deep is loaded as shown in Fig. P-526. If the maximum
fexural stress is 1200 psi, find the maximum values of w and P which can be applied

| mmm

feﬁgw“raﬁ;

Ry = 0.5P = 15w, Ry = 0.5P + 7.5W,
: Load : :

i

5 i

1 § ¢
H

Moment, 1bft

—18Ws
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Problem 5232

A box beam is composed of four planks, each 2 inches by 8 inches, securely spiked
together to form the section shown v Fig. P-522. Show that Iys = 981.3 in ifw, =
300 Ib/ft, find P to cause a maximum flexural stress of 1400 psi.

i 9t P
¥ ' 21
! %’ 7 P
1‘ J8in
1; e { ) 2 in
Ry Ry 8in
Figure P-522 and $-523
8(12%)  4(8%) \ 22,
NA = —
‘ 12 1 w2in] s —A-—f- N
(Iys = 981.33in* X N
EMp =0 |“Z‘;‘“’i
8in

| 12R,y = 300{12)(6) + 9P
Ry = 1800 + 0.75P

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

1 M = 4050 + 2.25P1b - ft

. Be
( fé }mm: = Fi

(4050 + 2.25P){B)(12) e 1
1400 = 9R1.33 Ry = 1800 + 0.25P R, = 1800 + 0.75P

P = 6680.631b i ; ;
1800 +0.25P : :

Check if the shear at P is positive as assumed
| =000 + 0.25P = ~900 + §.25(6680.63)

900 + 0.25P =770.16 Ib  (okay!)

-900 - 0.75P &

-Assumed Shear Diagram —1800 — 0.75P
| Thus, P = 6680.63 1b.
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