


tendency for one

part of a beam to

“move vertically

- with respect to an
adjacent part
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Beam Shear

= sum of vertical forces on either

‘can be determin
he beam
ward forces (reactions) = positive

wnward forces (loads) = negative

at any section along the length of

\. m Vertical Shear = reactions - loads
(to the left of the section)




ow the maximum value of the

1ecessary to locate where the shear changes from
ositive to negative

here the shear passes through zero
> of shear diagrams give a graphical

resentation of vertical shear throughout the
length of a beam



Beam Shear —

= Simple beam

= Span = 20 feet

s 2 concentrated
loads

m Construct shear

diagram

80001 12001b

RI =
58401b
6'
(a)| Beam Diagram

+ 5840 Ib

8000Ib - 1200 |

-21601b

(b) Shear Diagram
Figure 6.7




Beam Shear — Example 1

1) Determine the reactions
80001 12001b

Ry=
58401b

Solving equation (3):
+ 5840 Ib

80001 - 1200 |

Solving equation (2):
-21601b°

(b) Shear Diagram
Figure 6.7

Figure 6.7a =>



[x]

Determine the shear at
various points along the beam

80001 12001b

R, = R, =
336 lbI
4

+ 5840 b

80001 - 1200 |

-21601b°

(b) Shear Diagram
Figure 6.7




J

ax. vertical shear = 5,840 Ib.

o max. vertical shear occurs at greater
reaction and equals the greater
reaction (for simple spans)

~ shear changes sign under 8,000 Ib.
- load

8 where max. bending occurs

8000l

Beam Shear — Example 1

12001b

i R, = i
5840 Ib 3
6 10"
(a)| Beam Diagram {

+5840 Ib l
8OO0k . oo

-21601b

(b) Shear Diagram
Figure 6.7

-33601b



Beam Shear — Example 2

@ Simple beam
= Span = 20 feet 1000 Ib/ft

= 1 concentrated load % + 11,000 R 7000|bT
| 2*

= 1 uniformly distr. load

6000 Ib

m Construct shear
diagram, designate
maximum shear,
locate where shear

passes through zero (b) Shear Diagram 7000 Ib
Figure 6.8

1000 Ib




Beam Shear — Example

m Determine the reactions

Solving equation (3):

Solving equation (2):

6000 Ib
1000 Ib/ft

i R, = I, OOOIb Rp= 7ooo IbT

I000 Ib

(b) Shear Diagram 7000 b
Figure 6.8




| SHEAR AND MOMENT
1 DIAGRAMS



Beam Shear — Example

B Determine the shear at

various points along the beam 6000 Ib
1000 Ib/ft

R, = 1, OOOIb Ry = 7000|bT

(b) Shear Diagram 7000 Ib
Figure 6.8
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Beam Shear — Example

Conclusions

= max. vertical shear = 11,000 Ib.
o at left reaction

= shear passes through zero at
some point between the left end
and the end of the distributed
load

8 x = exact location from R,
at this location, V =0

6000 Ib
1000 Ib/ft

R, = 11, OOOIb Ry = 7000 IbT

1000 Ib

(b) Shear Diagram 7000 b
Figure 6.8

13



Beam Shear — Example 3

= Simple beam with
overhanging ends
= Span = 32 feet
= 3 concentrated loads

= ] uniformly distr. load
acting over the entire
beam

m Construct shear
diagram, designate
maximum shear,
locate where shear
passes through zero

20001b
500 Ib/ft

2000 Ib

6000 Ib

12,000 Ib

|

98001b

(b) Shear Diagram

Figure 6.9

4000 Ib

12,800 Ib

14



- Example 3
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Beam Shear — Example 3

Determine the shear at
various points along the beam

2000 Ib 12,0006 40001
500 Ib/ft J

R, =115,2001b R,= 118,800 Ib

600
| 22001b
20001
h 6000 Ib
~98001b 12,800 Ib

(b) Shear Diagram
Figure 6.9

16
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Beam Shear — Exam

Conclusions

= max. vertical shear =
12,800 1b.

o disregard +/- notations

= shear passes through zero

at three points

8 R, R,, and under the
12,0001b. load

2000 b
500 Ib/ft

2000 Ib 5000 Ib

ple

12,000 Ib

0

98001b

(b) Shear Diagram
Figure 6.9

3

4000 Ib

12,800 Ib
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Bending Moment

ent: tendency of a beam to bend
‘acting on it

lagnitude (M) = sum of moments of forces on
her side of the section

‘can be determined at any section along the length of
he beam

= Bending Moment = moments of reactions -
moments of loads
o (to the left of the section)

18



ng VMloment

1800 Ib 1200 Ib

w Ib/ft J/
[J_lll[lllllli"l ¢

] ] L i ]
PlaT Tw L/2 wL/2T TISOO Ib IIOOIbT

L/2 3 9 6'

Diagrams 1900 Ib
+P/2

100 Ib

1100 1b

-

(b)

Figure 6.11 Diagrams of beam functichs.




Bending Moment — Example 1

@ Simple beam
» span = 20 feet

= 2 concentrated
loads

= shear diagram from
earlier

m Construct moment
diagram

80001Ib 12001b

RI 5
58401b
6'
(a)| Beam Diagram

+58401b

8000 - 1200 |

-21601b

(b) Shear Diagram

Figure 6.7
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Bending Moment — Example 1

1) Compute moments at 80001 120010
critical locations =
= under 8,000 Ib. load & P

1,200 1b. load

-21601b"

(b) Shear Diagram
Figure 6.7

8,000 b 1,200 15
| beam diagram
35 040 Ib -t

13,440 Ib -ft

moment diagram

21



Bending Moment — Example 2

= Simple beam
= Span = 20 feet
= ] concentrated load

= ] uniformly distr.
Load

= Shear diagram

m Construct moment
diagram

6000 Ib
1000 Ib/ft

R, I, OOOIb R, = 7000|bT

1000 Ib

(b) Shear Diagram 70001b
Figure 6.8
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Bending Moment — Example 2

1) Compute moments at critical
locations 000 b/t

|
= When x = 11 ft. and under 6,000 1b. load R,:ﬂ,ooom Ry= 7000 ]
12' ¢ g
(a) Beam Di

11,000b

6000 1b

6.000 Ib.
1.000 Ib/fr. <L

(b) Shear Diagram 70001
Figure 6.8
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cding Moment

ly, simple beams subjected to positive
' ber dmg moments only

moment diagrams on one side of the base line
- 8 concave upward (compression on top)

Overhanging ends create negative moments

8 concave downward (compression on bottom)

24



ending Moment

600 Ib/ft

4 N ot A = deflected shape has

inflection point

(a) Beam Diagram

ol et bie popaute | = bending moment =
______ 0

(b) Elastic Curve

5460 Ib

= See example

6540 1b

(c) Shear Diagram

24,800 ft-1b

10J800 ft-Ib
(d) Moment Diagram

Figure 6.12 Diagrams for the overhanging beam.

25



4' 600 Ib/ft
5460 Ib Tuo |4o Ib

(a) Beam Diagram
Negative E
Positive moment I

(b) Elastic Curve

5460 Ib

6540 b

(c) Shedr Diagram

24,800 ft-1b

10,1800 ft-1b
(d) Moment Diagram

Figure 6.12 Diagrams for the overhanging beam.

e Bending Moment -

Example

Simple beam with
overhanging end on
right side

o Span = 20

o Overhang = 6

o Uniformly distributed
load acting over entire
span

= Construct the shear and
moment diagram

= Figure 6.12
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nding Moment -

Example

. 600 Ib/ft 1) Determine the
{ 5460 s Toason reactions
(a) Beam Diagram

Positive moment

(b) Elastic Curve . Solving equation (3):

5460 Ib

6540 Ib

(c) Shear Diagram

24,800 ft-1b - Solving equation (4):

10,1800 ft-1b
(d) Moment Diagram

Figure 6.12 Diagrams for the overhanging beam.
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e Bending Moment -
-

Example

600 Ib/ft

sason o Dougon 2) Determine the shear
g at various points
miay e along the beam
(b) Elastic Curve and draw the shear
diagram

i
Negative |

65401b

(c) Shedr Diagram

24,800 ft-1b

10,/800 ft-1Ib
(d) Moment Diagram

Figure 6.12 Diagrams for the overhanging beam.
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600 Ib/ft
5460Ib : To.1a016
20 4 6'

(a) Beam Diagram

i
Negative |
Positive moment |

(b) Elastic Curve

5460 Ib

6540 1b

(c) Shedr Diagram

24,800 ft-1b

10,800 ft-Ib
(d) Moment Diagram

Figure 6.12 Diagrams for the overhanging beam.

3) Determine where

the shear is at a
maximum and
where it crosses
Zero

C max shear occurs at the

right reaction = 6,540 Ib.

29



600 Ib/ft

5460 Ib X 1\|0,I40Ib
20 6'

(b) Elastic Curve

6540 Ib

(c) Shedr Diagram

24,800 ft-1b

10,800 ft-Ib
(d) Moment Diagram

Figure 6.12 Diagrams for the overhanging beam.

e Bending Moment -

Example

4) Determine the
moments that the
critical shear points
found in step 3)
and draw the
moment diagram

30



600 Ib/ft
5460Ib : To.1a01b
20 ¥ 6
(a) Beam Diagram

Positive moment

(b) Elastic Curve

5460 Ib

65401b

(C) Shear Diagram

24,800 ft-1b

10,/800 ft-Ib
(d) Moment Diagram

Figure 6.12 Diagrams for the overhanging beam.

nding Moment -

ample

4) Find the location of the inflection
point (zero moment) and max.
bending moment

| since x cannot =0, then we use x=18.2
o Max. bending moment =24,843 Ib.-ft.
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SW

| 3 dependent on the loads and
reactions

= when a reaction occurs; the shear “jumps” up by
the amount of the reaction

= when a load occurs; the shear “jumps” down by
the amount of the load

& point loads create straight lines on shear
diagrams

= uniformly distributed loads create sloping
lines of shear diagrams

32



Rules of Thumb/Review

ient is dependent upon the shear

dlagram

= the area under the shear diagram = change in the
moment (i.e. Aoy T AM)

= straight lines on shear diagrams create
sloping lines on moment diagrams

& sloping lines on shear diagrams create
curves on moment diagrams

= positive shear = increasing slope
= negative shear = decreasing slope

33



Typical Loadings

= Inbeam design,
only need to know:

reactions
max. shear ALt
O .

max. bending
moment

max. deflection

ase
F P iR
w2z we|ie RetiEf
22
RZ:EP
iy 2R3 Mo V= pP

3
Max. M -ﬁpl_

%ﬁ:\ ETL = IL5P

Case 9

Figure 6.13 Values for typical beam loadings.



