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Interactive Software Ferdinand P. Beer

by
George H. Staah

and J. Brooks Breeden St at | cS

Beams and Friction
The topics are as follows:

Shear & Moment Diagrams
Friction

Choose from the pull-down menus above.

E. Russell Johnston, Jr.

Sixth Edition

(7.3-76)
(8.1-8.5)

For main menu, cIicI-c|Cuntinue _ ‘
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Choose a quiz

The dimensions and loads for each quiz are randomly
generated. You are not required to supply answers, but

should attempt to do each quiz before looking at the
answer.

You can return to this menu at any time by clicking the
quiz menu button, or by pressing the space bar.



- - —— — — S—
h Statics Tutonal

File Centroids Distributed Loads Fluid Statics  Moments of Inertia

The dimensions for each quiz are randomly generated.
Only the numerical portion of the answer is required. (You
are not required to enter the dimensions.) Your answer is
considered to be correct if it is within 0.4% of the answer
calculated by this program.

You can return to this menu at any time by clicking the

quiz menu button which will appear or by pressing the
space bar.

IraQuMB] IraQuu4]
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The dimensions for each quiz are randomly generated.
Only the numerical portion of the answer is required. (You
are not required to enter the dimensions.) Your answer is
considered to be correct if it is within 0.4% of the answer
calculated by this program.

You can return to this menu at any time by clicking the

quiz menu button which will appear or by pressing the
space bar.
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Wib)

400 lkvft

EEEEEEEE
+5ﬂ—L15ﬂ—F¢

The simply supported beam shown is
20 ft long and supports a uniform load
of 400 Ib/ft over its span. Plot the shear
and bending-moment diagrams. The
horizontal reaction at A is zero.

After constructing your diagram,
click the box below to see the
correct shear diagram.

View Shear
Force Diagram
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400 lkvft

EEEEEEEE
+5ﬂ—L15ﬂ—F¢

Do you want to see the solution?
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I I First, establish the reactions at A and B.

The reactions are determined by first modeling
the distributed load as an equivalent

t A B concentrated force, then generating the
- 5 ft - 15t ——— ™| g equations which satisfy the equilibrium
A

L conditions.




5 Statics Tutorial - “ ‘ ==

IFiIE Shear & Moment Diagrams  Friction

400{20)=8.000 1D

WL First, establish the reactions at A and B.
‘ 10 ft The reactions are determined by first modeling
the distributed load as an equivalent
A T B concentrated force, then generating the
- 5 ft 15t ——— ™| g equations which satisfy the equilibrium
R A B colgiggHations of equilibrium are

3.333,33
+TEFF={}: R, +Rg-8.000 =0
R,+Rg=8.000 (1)

667 ft e _
Ik : W,=0: 15{R5)-58.000)=0
Wib) T M, =0: 15(R;)-5(8.000)
RB= 2.666,67 b

_2.000 Substituting 2.666,67 into equation (1) and
-2.666,67 solving yields R,=5333,331b
n

{Ib-Tt)
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First, establish the reactions at A and B.

\l ¢ ¢ ¢ ¢ ¢ ¢ ¢ The reactions are determined by first modeling
the distributed load as an equivalent
t A B concentrated force, then generating the
- 5 ft 15t ——— ™| g equations which satisfy the equilibrium
R A B colgiggHations of equilibrium are

3.333,33

+TEFF={}: R, +Rg-8.000 =0
RA+ RB=8.{}DD {1)

667 ft e _
Ik : W,=0: 15{R5)-58.000)=0
Wib) T M, =0: 15(R;)-5(8.000)
RB= 2.666,67 b

_2.000 Substituting 2.666,67 into equation (1) and
-2.666,67 solving yields R,=5333,331b

The shear diagram can be constructed once the
reactions are known.

{Ib-Tt)
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400 Ibift
aallili 15 ft —-*T
R,=3.333,331b Rp = 2.666.,67 Ib
3.333,33
Viib) 5.67 ft _
B33f Click the button below to see
the moment diagram.
-2.000
-2.666,67
View Moment
Diagram
M
{Ib-Ft)
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400 lkvft

EREEREER
+5ﬂ¢715ﬂ—ﬁT

R,=3.333,331b Rp=2.666,67 Ib

3.333,33

Do you want to see the solution?
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400 Ibift through zero is a point where the maximum
* ¢ ¢ $ ¢ ¢ ¢ ¢ ¢ moment may occu
In the first section of the beam the shear

force varies linearly, and the moment
57 | 151 T parabqlmally. Tl!e moment starts at 7ero
({there is no applied moment at the free end)

and decreases (the area under the shear
diagram is negative).

R,=5.333331b Rg = 2.666,67 I
3.333,33

667 ft

-2.000

-2.666,67

8.888,80

{Ib-Tt)
-5.000

The point at which the shear force passes
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The point at which the shear force passes

400 Ibift through zero is a point where the maximum
* ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ moment may occur,
In the first section of the beam the shear
force varies linearly, and the moment
P N — {fhoro ic a0 sppiie raeot at th roo )
3.333,33 Raq=333333 0 Rp=2.666.671b 44 decreases (the area under the shear

A =05 (5)(-2.000) =-5.000 ek slveais foegadsdinear in the next section,
and the moment varies parabolically. The

= shear diagram is positive, and the moment

Wilb) | increases. This results in the moment
/ 8337
\ - diagram shape shown.
-2.000
-2.666,67
8.888,80
n

-5.000

M =-5.000
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The point at which the shear force passes

400 Ib/ft through zero is a point where the maximum
* ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ moment may occur,
In the first section of the beam the shear
force varies linearly, and the moment
NP A {fhoro ic a0 sppiie raeot at th roo )
3.333,33 Rp 3333331 Rp=286667Ib 44 decreases {the area under the shear
A= 0.5 (5)(-2.000) = 5.000 il edeevis Toegadiyénear in the next section,
A=0.5(3.333,33)(8,33) and the moment varies parabolically. The
=13.888,89 shear diagram is positive, and the moment
Wl 6671 increases. This results in the moment
HIRE N SN2RGi5H B the beam the shear
_2.000 force decreases linearly; therefore the
-2.666,67 moment decreases parabolically to zero.
8.888,89
M
-5.000 M =-5.000+05(3.333,33)(8,33)
M =-5.000 ' '
= 8.888,89
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The point at which the shear force passes

400 Ibift through zero is a point where the maximum
* ¢ ¢ $ ¢ ¢ ¢ ¢ ¢ moment may occu
In the first section of the beam the shear
force varies linearly, and the moment
57 | 151 T parabolically. The moment starts at r7ero
R.=533333 b R. = 2.666.67 Ib ({there is no applied moment at the free end)
A X ' g - i and decreases (the area under the shear

3.333,33

A =0.5 (5)(-2.000) =-5.000 ek slveais foegadsdinear in the next section,
A=05(3.33333)(8,33) and the moment varies parabolically. The
=13.888,89 shear diagram is positive, and the moment
6671 increases. This results in the moment

Ib)
HIRE N SN2RGi5H B the beam the shear
_2.000 force decreases linearly; therefore the
-2.666,67 moment decreases parabolically to zero.

A=0.5-2.66667)6,67)
8.888,89 =-5.888,89

M=8888289-882838389=10

SN
-5.000 M =-5.000+05(3.333,33)(8,33)

= 8.888,89

M =-5.000
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The dimensions for each quiz are randomly generated.
Only the numerical portion of the answer is required. (You
are not required to enter the dimensions.) Your answer is
considered to be correct if it is within 0.4% of the answer
calculated by this program.

You can return to this menu at any time by clicking the

quiz menu button which will appear or by pressing the
space bar.

IraQuMB] IraQuu4]

IraQuu6] IraQMz7]
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The dimensions for each quiz are randomly generated.
Only the numerical portion of the answer is required. (You
are not required to enter the dimensions.) Your answer is
considered to be correct if it is within 0.4% of the answer
calculated by this program.

You can return to this menu at any time by clicking the

quiz menu button which will appear or by pressing the
space bar.
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900 Ib
900 b/t l The 20-ft-long simply supported beam

‘l ¢ ¢ ¢ ¢ shown supports a uniform 900- |b/ft
load over 10 ft of its span. A 900-Ib

A | | concentrated load is applied 5 ft to the
. - . -t # left of support B. Plot the shear and
St 5ft 5 ft 5f bending-moment diagrams for this

beam. The horizontal reaction at A is
Zero.

Viib} After constructing your diagram,
click the box below to see the
correct shear diagram.

View Shear
Force Diagram
M
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900 Ib
900 Ibift l

(11
R~

5t 5t 5t 5ft

Do you want to see the solution?
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400 b

900 Ibift First, establish the reactions at Aand B.
* ¢ ¢ ¢ ¢ The reactions are determined by modeling the
distributed load as an equivalent concentrated

A | | B force, then generating the equations which
- satisfy the equilibrium conditions.
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distributed load as an equivalent concentrated

A | | B force, then generating the equations which
= - R satisfy the equilibrium conditions.
5t B The equations of equilibrium are
+TEFF=I}: R+ Rg-9.000 900 =0

4.800 _
N Rﬂ+ RB_Q.BDD ;
+Q§_M =0: 15(R,) - 10(900) =0
300 A B

Viib) I | Rg=6001b
600 Substituting 600 Ib into equation (1) and

. solving yields
-4-500 RA= 9.300 Ib

900(10) = 9.000 b
900 Ib First, establish the reactions at Aand B.
5 ft The reactions are determined by modeling the
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900 Ib
900 Ibift l First, establish the reactions at Aand B.

* ¢ ¢ ¢ ¢ The reactions are determined by modeling the
distributed load as an equivalent concentrated

A | | B force, then generating the equations which
= - R satisfy the equilibrium conditions.
5t B The equations of equilibrium are
+TEFF=I}: R+ Rg-9.000 900 =0

4.800 _
N Rﬂ+ RB_Q.BDD ;
+Q§_M =0: 15(R,) - 10(900) =0
300 A B

Viib) I | Rg=6001b
600 Substituting 600 Ib into equation (1) and
. solving yields

-4-500 R A= 9.300 Ib

The shear diagram can be constructed once
the reactions are known.
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900 Ib
900 Ibift l

R

The shear diagram begins at zero. Since
the uniform load is directed as shown, it
decreases linearly. At the end of &5 fi, it

4 A | | B has a magnitude of -4.500.
The 9.300b reaction at A causes the
5ft n. L Q%E{J " 5 ft 5 fi shear force to increase by that amount,
AT Rp=6001b becoming 4.800 Ib.
4.800 The shear force then decreases linearly
at a rate of 900 Ibift for the next 5 ft. At
. this point it has a magnitude of 300 Ib. it
300 remains constant for the next 5 fi.
ib) ] The 900-b load causes the shear force to
-500 decrease to a value of 600 Ib. The shear
-4.500 force remains constant until it encounters
the reaction at B, at which point it returns
to zero.
M
{Ib-ft)
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00 I

Rﬂ=9.3'0{?|%l o %{tﬂ=ﬁﬂﬂ|h

Vilb) Click the button below to see
600 \ | the moment diagram.
e View Moment
Diagram
M
{Ib-Ft)
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900 Ib
900 Ibift l

RN
T B

5t
Ra= Q.S{JI?IE oft 5ng=6{]{] b

Do you want to see the solution?




File

Shear & Moment Diagrams

Friction

— ; ;
Statics Tutorial - “ - ==

900 Ibift

R

5t
Ra= Q.S{JI?I%

400 b

L

-

ft
5RB= 600 Ib

In the first section of the beam, the shear force
varies linearly and the moment varies
parabolically. The moment starts at zero (there
is no applied moment at the fee end) and
decreases (the area under the shear diagram is
negative).
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— . .
- =t

ERZ = 9.3{]{?% oft ERE =600 Ib

A=05(5)-4.500)=11.250

3.000

s //\
M
(Ib-ft) \L

-11.250 M =-11.250

[
T
___,f_ﬂ_J___,L__T

In the first section of the beam, the shear force
varies linearly and the moment varies
parabolically. The moment starts at zero (there
is no applied moment at the fee end) and

decreases (the area under the shear diagram is
ipgt section, the shear force is linear

and the moment varies parabolically. The
shear diagram is positive, and the moment
increases. This results in the moment
diagram shape shown. Finding the area
under the shear diagram in this section of
the beam requires computing two areas.
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is no applied moment at the fee end) and
decreases (the area under the shear diagram is
A | | H:HiiDeyt section, the shear force is linear
= - and the moment varies parabolically. The

Epl = 9_3{]5‘ |‘?) 5f 5ng =600 f,;llear diagral!l is msm, and the moment
increases. This results in the moment
A=05 {5:":"4#50 ?}:' ;41;;5;00}{5} diagram shape shown. Finding the area
+ B(300) ljileﬂleer ﬁhﬁ%f Sgg{mh ulr- dg'%qﬁg“%ftlm%ﬁg%“oe%?f
— 47 750 lagram |5%n5 n'ﬁ)mgre o"[i'e ﬂi
Vilb) I diagram varies linearly.

areds.
e moment

(Ib-ft)
\L S M =-11.250+12.750 = 1.500
11.250 M

=-11.250

a00 b In the first section of the beam, the shear force
900 Ibift varies linearly and the moment varies
‘l ¢ ¢ ¢ ¢ parabolically. The moment starts at zero (there
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900 Ib
900 Ibift l

R

Epl = 9_3{]{?% St 5ng —goo|p  Shear diagram is positive, and the moment
increases. This results in the moment
4.200 A=05 {5:":‘4;3'50 ?}} ;41;;5;00}{5} diagram shape shown. Finding the area
"+ 500) e s M e
(] i r%ulr 5 lﬁ)ﬂll gu ?W“P Areas.
300 _ 19 750 lagram Is constan refo e moment
diagram varies linearly.

A =300(5)
=1.500

A | | HeHiipejt section, the shear force is linear
= - and the moment varies parabolically. The

3.000
1.500 /_(\
M

In the first section of the beam, the shear force
varies linearly and the moment varies
parabolically. The moment starts at zero (there
is no applied moment at the fee end) and
decreases (the area under the shear diagram is

In the final section of the beam the shear
force is constant, so the moment varies
linearly. Since the shear force is negative,
the moment decreases.

M =1.500+1.500=23.000

(Ib-ft)
\L S M =-11.250+12.750 = 1.500
11.250 M

=-11.250
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a00 b In the first section of the beam, the shear force
900 Ibift varies linearly and the moment varies
l parabolically. The moment starts at zero (there
‘l ¢ ¢ $ ¢ is no applied moment at the fee end) and

decreases (the area under the shear diagram is

A | | HeHiipejt section, the shear force is linear
= - and the moment varies parabolically. The

EFP = 9.3{]{? |ft[) St 5Rﬁ —goo|p  Shear diagram is positive, and the moment

B increases. This results in the moment
A=05(5)-4.500)=11.250

A.200 A = 0,5(4.800-300)(5) diagram shape shown. Finding the area
U T st
300 _ 19 750 lagram |5%n5 n'ﬁ)ﬂllgre o"[ile e moment
Vilb) diagram varies linearly.
&00 In the final section of the beam the shear
4500 A =-600(5) force is constant, so the moment varies

=-3.000 linearly. Since the shear force is negative,

A=30005) the moment decreases.

=1.500
M =1.500+1.500=23.000

3.000
1500 /(\ﬁ M =3.000-3.000=0

(Ib-ft)
\L S M =-11.250+12.750 = 1.500
11.250 M

=-11.250
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The dimensions for each quiz are randomly generated.
Only the numerical portion of the answer is required. (You
are not required to enter the dimensions.) Your answer is
considered to be correct if it is within 0.4% of the answer
calculated by this program.

You can return to this menu at any time by clicking the

quiz menu button which will appear or by pressing the
space bar.
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The dimensions for each quiz are randomly generated.
Only the numerical portion of the answer is required. (You
are not required to enter the dimensions.) Your answer is
considered to be correct if it is within 0.4% of the answer
calculated by this program.

You can return to this menu at any time by clicking the

quiz menu button which will appear or by pressing the
space bar.
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G600 Ibift

Lmﬂ —-*L Eﬂ%ﬂ

(ib)

The simply supported beam shown is
24 ft long and supports a linearly
varying load of 600 Ib/ft over 18 ft of its
span. Plot the shear and bending
moment diagrams. The horizontal
reaction at A is zero.

After constructing your diagram,
click the box below to see the
correct shear diagram.
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- =t

G600 Ibift

Lmﬂ —-*L Eﬂg

2.700

(ib)

Do you want to see the solution?
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0.5(600)(18) = 5.400 b
12 1t First, establish the reactions at Aand B.
The reactions are determined by first modeling
the distributed load as an equivalent
B concentrated force, then generating the
| - 18 f ~ L B ft ,T o equations which satisfy the equilibrium
B

R chhAifiBKations of equilibrium are

A
2.700 e _
++EFF 0: R,+Rpg-5400 =0
R 'y RB = 5,400 (1)
5,27 ft +';£M 4= 0: 24{Rg)-12(5.400) =0
Vib) 1273 # Ro=2.7001b
e Substituting 2700 Ib into equation (1) and
solving yields
R A= 2.700 b
2000
22.896
16.200
M
{Ib-ft)
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600 Ibift First, establish the reactions at A and B.

The reactions are determined by first modeling
the distributed load as an equivalent
L ’T B concentrated force, then generating the
uations which satisfy the equilibrium
L-i 18—~ 61 g eq Ty the eq

R chhAifiBKations of equilibrium are

A
2,700 = -
++EFF 0: R,+Rpg-5400 =0
R At RB = 5400 {1)
527 ft +';§.'M A= 0: 24{RB} -12 (5.400) =0
Vib) 12731 R=2.7001b
e Substituting 2700 Ib into equation (1) and
solving yields
R A= 2,700 b
-2.700
The shear diagram can be constructed once
22.896 the reactions are Known.
16.200
M
{Ib-Ft)
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i

Since the load distribution is linear, it is best
600 Ibift to construct a model and set up the
equations of static equilibrium for the
segment of the beam under the distributed
B load. Although the shear diagram can be
t L ’T drawn by inspection, several important
181 6 features are not easily determined. For
2.700 Ib 2.700 b example, the point at which the shear force

L is zero must be determined in order to
establish the maximum moment.

5271

Wiib) _ 1273 f \

-2.700

22.896

16.200
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Since the load distribution is linear, it is best
600 Ibift to construct a model and set up the
equations of static equilibrium for the
segment of the beam under the distributed
load. Although the shear diagram can be

B
t L ’T drawn by inspection, several important
181 6 features are not easily determined. For
2.700 Ib 2.700 b example, the point at which the shear force
2.700 P 2R TS P8 ASHARIRIY TRRY as
aduatREmEERE A Ribfsifbution is
at the right end of the load. At some
R2T 1 arbitrary location it will be different.
i} 12731 Since the distribution is linear, a simple
e equation for a line is used to define the
distributed load.
2700 w=600x18
22.896
16.200
M
{Ib-ft)
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: ‘ G600 Ibift

1311 —-*L Eﬂ*T

2.700 b 2700 Ih
2.700

5271

V{"’:' 1273 f \

-2.700

22.896

16.200

E ‘ G00xM8

2 700

A model for an arbitrary beam length x can be

made.
The distributed load is replaced with an

equivalent force concentrated at the centroid of
the load distribution.




-

Wiib) _ 1273 f \

Statics Tutonal =T
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600x? | X3
600 Ibift
G00xM8
A
vena}” M
T"i 18t ——————— = 6t *T
2.700 b 2.700 Ib 2700
2.700 '
A model for an arbitrary beam length x can be
2T T made.

The distributed load is replaced with an
equivalent force concentrated at the centroid of
the load distribution.
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500 Ibift
V=16,67x2 - 2.700

M= 2.700x- 5,56x°
B The point at which the shear diagram crosses
| 186 L - ’T the axis (point of maximum moment) is found
by setting the shear equation equal to 7ero
2700 Ib 2.700 Ib and solving f
2.700 PR VRET!

(ib)
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500 Ibift
V=16,67x2 - 2.700

M= 2.700x- 5,56x°

B The point at which the shear diagram crosses
| - L - ’T the axis (point of maximum moment) is found
by setting the shear equation equal to zero
2.700 b 2700 Ih d solving T
2.700 and solving fpr &-; o
Using this value of x, and the moment equation,
the bending moment at any spanwise location
5,27 ft between 0 < x < 18 can be determined, using
Wb}
_ 1273t M= 2.700x- 5,56x°
Similarly, the shear force can be determined at
any point in this region using the equation for V¥
=L above., . .
In any region of the beam outside the linearly
29 8O distributed load, the method of inspection works
well. In the final segment of the beam the shear
16.200 force is constant until the reaction at B is
reached, which brings it back to zero. The area
in this segment of the shear diagram is easily
M computed to be A = 6(-2.700) = 16.200. When
{Ib-ft) added to the moment calculated at x =18, the

result is as shown. Since the shear force is
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9.600 b The simply supported beam shown is
19.200 Ib-ft 20 ft long and supports a uniform load
l I I l (\‘ of 600 Ib/ft over 8 ft of its span. A
R 9.600-Ib concentrated load and a
t ‘[ {‘ 19.200-ft-Ib concentrated moment are
applied at the locations shown. Plot
an AR | 4n 4n the shear and bending-moment

diagrams for this beam. The
horizontal reaction at 4 is zero.

600 Ibift

Wib) After constructing your diagram,
click the box below to see the
correct shear diagram.

View Shear
M Force Diagram

(M-t}
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9.600 b
l% 19.200 b-ft
gt 4 ft 4 ft 4 ft

0.600

Do you want to see the solution?
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9.600 b

G000 Ibift 19.200 Ib-ft The first step is to establish the reactions at A
and B.
The reactions are determined by first modeling the

A i i B distributed load as an equivalent concentrated
force, then generating the equations which satisfy
B EEEEE—— Fo————— — . .
g ft 4t 41 4 ft the equilibrium conditions.
R Rg

0.600
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G600{8) =4.200 b 0.600 Ib
19.200 Ib-ft The first step is to establish the reactions at A
4f and B.
The reactions are determined by first modeling the
A i i B distributed load as an equivalent concentrated
force, then generating the equations which satisfy
B EEEEE—— Fo—————
u|I|
RA et i <)L Rﬂ4ﬂ t"ﬁe nso eqﬁl':‘numare
9.600 +#ZF=0: R+ Ry-4.800-9.600=0
R 'y RB= 14.400 {1}
"‘(;M A= 0 1E{RB} - 4{4.800) - 19.200
Vilb) -2{}{9 B00)=0
14.400 b
A4.200 Substituting 1"?.4{}[} Ib into equation (1) and
solving yields
R A= 0lb
M
{Ib-ft)
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9,600 Ib
G000 Ibift 19.200 Ib-ft Thde grst step is to establish the reactions at A
and B.

The reactions are determined by first modeling the
A i i B distributed load as an equivalent concentrated
force, then generating the equations which satisfy
B EEEEE—— Fo—————
u|I|
8 4 4 Rﬂ4ﬂ t"ﬁe nso eqﬁl';numare
+#ZF=0: R+ Ry-4.800-9.600=0
R 'y RB= 14.400 {1}
"‘(;M A= 0: 1E{RB} - 4(4.800) - 19.200

b} -2{}{9 B00y=0
14.400 Ib
A.200 Substituting 1"?.4{}[} Ib into equation (1) and

solving yields
R A= 0l

R

0.600

The shear diagram can be constructed once the

{lb-ft) reactions are known.
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600 Ibift Hooci The shear diagram begins at zero. Since the
19.200 Ib-ft uniform load is directed as shown, it
decreases linearly. Attheendof 8 ftit has a
A i magnitude of -4.800.
“[ 4B The shear force remains constant over the
e b~ next & ft of the beam. The 19.200 fi-lb moment
0 g ft 4t 4ﬂ144{]{?|§ 16 ft from the left support has no effect on the
) shear diagram.

9.600 The 14.400 Ib reaction at B brings the shear force
to 9.600 Ib.

The shear diagram remains constant over the
V{ib) remaining 4 ft of the beam. The concentrated
9,600 Ib at the end of the beam brings the shear
4.800 force back to zero.

(M-t}
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9.600 Ib
19.200 lb-ft

Vi)

-4.800

(M-t}

Click the button below to see
the moment diagram.
View Moment
Diagram
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9.600 Ib

000 Ioitt 19.200 lb-ft

-
L

4 it 41

Do you want to see the solution?
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9.600 b
G600 Ibift In the first section of the beam, the shear force

19.200 Ib-ft varies linearly and the moment varies
parabolically. The moment starts at zero (there is
no applied moment at the free end) and decreases

A .
4 ‘[ 4B {the eheanfsiertheciirstadiig theis negatiien,
e b~ 50 the moment varies linearly. The shear force
0 g ft 4t 4ft 41t diagram is negative, and the moment
14.400 Ib i )
decreases. This results in the moment
9.600 A=05(8)-4.800) diagram shape shown.
=-19.200
Ib)
-4.800
M
{Ib-ft)
-19.200
38.400 M =-19.200
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9.600 b
G600 Ibift In the first section of the beam, the shear force

19.200 Ib-ft varies linearly and the moment varies
l I I l parabolically. The moment starts at zero (there is

no applied moment at the free end) and decreases

A .
4 ‘[ 4B {the eheanfsiertheciirstadiig theis negatiien,
e b~ 50 the moment varies linearly. The shear force
0 g ft 4t 4ft 14 4040 Ttb diagram is negative, and the moment
' decreases. This results in the moment
9.600 A=05(8)-4.800) diagram shape shown.
=-158.200
Ib)
-4.800
A=4(-4800) =
-19.200
M
{Ib-ft)
-19.200
M =-19.200
izl M =-19.200 - 19.200 =-38 400
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9.600 b
G600 Ibift In the first section of the beam, the shear force

19.200 Ib-ft varies linearly and the moment varies
parabolically. The moment starts at zero (there is
no applied moment at the free end) and decreases

A4 ‘[ 4B {the eheanfsiertheciirstadiig theis negatiien,
e b~ 50 the moment varies linearly. The shear force

0 af Aft aft 41 diagram is negative, and the moment
14.400 b . i
decreases. This results in the moment
9.600 A=05(8){-4.800) GiafRTHRREDR BhOWBacentrated 19.200 ftlb

=-19.200 moment causes a spike.
In the next section of the beam, the shear force
is constant, so the moment diagram varies

Vil linearly. The area is negative, so the moment
decreases.
-4.800
A=4(-4800) =
-19.200
M
(Ib-1t) M =-38.400+19.200=-19.200
-19.200
38.400 M =-19.200

M =-19200-19.200 =-38.400
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9.600 b
G600 Ibift In the first section of the beam, the shear force

19.200 Ib-ft varies linearly and the moment varies
parabolically. The moment starts at zero (there is
no applied moment at the free end) and decreases

A .
4 ‘[ 4B {the eheanfsiertheciirstadiig theis negatiien,
e b~ 50 the moment varies linearly. The shear force
0 g ft 4t 4ft 41t diagram is negative, and the moment
14.400 Ib i )
decreases. This results in the moment
9.600 A=05(8){-4.800) GiafRTHRREDR BhOWBacentrated 19.200 ftlb
=-19.200 moment causes a spike.
In the next section of the beam, the shear force
Viib) ] is constant, so the moment diagram varies
! linearly. The area is negative, so the moment

AB0D ﬂ?ﬁ{gﬁﬁm“ of the beam, the shear force

is constant so the moment varies linearly.

": = 4(-4.800) = Since the shear force is positive, the moment
A= 4’(31%88} =-19.200 increases.
M
(Ib-1t) M =-38.400+19.200=-19.200
-19.200
e M =-38.400-19.200=-35.400
38.400 M =-19.200

M =-19200-19.200 =-38.400
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9.600 b
G600 Ibift In the first section of the beam, the shear force

19.200 Ib-ft varies linearly and the moment varies
parabolically. The moment starts at zero (there is
no applied moment at the free end) and decreases

A (x i
$ “[ B ‘ {the shea it heaheapdidy thmis negatiion,
g 50 the moment varies linearly. The shear force
aft 4t | 4ft 4ft

0 14.400 Ib diagram is ne-g!athre, and_the moment
decreases. This results in the moment
dingRToehEbe SheWiacentrated 19.200 ftlb
moment causes a spike.

In the next section of the beam, the shear force
is constant, so the moment diagram varies
linearly. The area is negative, so the moment

ﬂ?ﬁ{gﬁﬁm“ of the beam, the shear force
is constant so the moment varies linearly.
Since the shear force is positive, the moment
increases.

M =-353400+38.400=20

9.600 A=05 (8)(-4.800)

=-19.200

Vi)

-4.800
A=4(-4800)=

ﬁ=i€32§88}=-19.2u0

M A=109.60004)=238.400

M =-33.400+19.200 =-19.200

M =-19.200 M =-38.400- 19.200 = -38 400

M =-19200-19.200 =-38.400
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