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Introduction to beam supports 2/2

Beam analysis is used for components that are mostly under bending. This analysis starts
with the forces applied at beam supports. In this chapter we consider the three types of
support:

ROLLER SUPPORT

= 4

Rollers

PIN SUPPORT

= A

Frictionless pin
or hinge

FIXED SUPPORT

Fixed support
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Thea enginaering definition of a beam s pratty
much the same as the common
understanding. It's a long thing that carries
loads, like a bridge.

However, we can also extand the definition to
include anvthing where loads can cause
bending. So a beam can be any size, from a
huge bridge girder right down to a tiny dear
tooth inside a watch.

a0

What are beams? 1/2

Beams are usually long, straight, solid bars with a uniform cross-sectional
shape and a constant cross-sectional area. They could be made from rolled
structural steel, reinforced concrete, timber or similar materials.

In most cases beams are placed in a horizontal position and carry vertical
loads, I.e. forces which are perpendicular to the axis of the beam. The majority
of loads supported by horizontal beams are usually weights, so these forces are
applied vertically downwards. Other loads might be upwards or inclined at an
angle to the axis of a horizontal beam.



What are beams? 2/2

50 N 100 N

©

® A

150 N
_.%L
B
o (I —-a-|
450 mm > 450 mm

Mot all beams are bridge girders. This small lever could be a component in @ machine. For
convenience we may choose to lay a component horizontal to make analysis more
familiar. To behave as a beam, the component must be relatively slender, with a length

considerably longer than the width and the thickness.
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For a horizontal beam carrying weights, each weight applies forces in which direction?

Click the correct answer.
Vertically down
Vertically up
To the right

To the left

Do you know the answer?




Which of the following statements is true regarding beam analysis?

Click the correct answer.
All forces applied to a beam are vertical (i.e. perpendicular to the beam axis)
A vertical beam can be turned horizontal to make analysis easier
A beam is larger than a typical machine component

A beam can be any shape, whether long and narrow or short and thick

Do you know the answer?




Simply supported beams

Beams are generally classified in accordance with the way in which they are supported.

A simply supported beam is pinned at one end and roller-supported at the other.

e
A @

(a)
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Match the name to each type of beam shown.

W Drag statements on the right to match the left.

75 ; ; a2  Simply supported beam

W | R

A
eo  Overhanging simply supported beam

Do you know the answer?



Overhanging beams

An overhanging beam also rests on two similar supports but extends beyond one or both of
Its supports.

e |
/N %

Overhang on one end

D ——————— e —————
/ N\ »

Overhang on both ends
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Select all correct statements about this beam arrangment:

50 N 100 N 150 N

1

e

X
-]

<~ 450 mm ——t=——450 mm —

Check 2!l that apply.
| | There are two roller joints
" | Itistoosmall to be called a beam
| | This is an overhanging beam
| | There Is a roller and pin joint
Do you know the answer?



Cantilever beams

A cantilever beam is rigidly fixed at one end and free at the other.

7
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What type of support is used in a cantilever beam?

Click the correct answer.
A fixed support
A roller support
A pinned support

A hinge support

Do you know the answer?




The loads or forces on a beam are classified
according to how they contact the beam. If the
force is applied over a small area it can be
treated as a point force or concentrated load.
Examples include a bolted joint, a cable or a
narrow load. In other cases, the load is spread
over a region of the beam. This is called a
distributed load.

YA

Concentrated loads and uniformly distributed loads

1/2

A beam may be subjected to concentrated loads or distributed loads, or both.

Concentrated loads

A concentrated load (or point load) is
applied at a specific location on the
beam.

It is shown as an arrow, as in the
figures opposite.

It is usually vertical but can also be at
an angle.
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Concentrated loads and uniformly distributed loads 2/2

Uniformly distributed loads

A uniformly distributed load is evenly spread
over a region of the beam, anywhere from a 5 kN/m

small portion to the entire beam.

It can be shown like sandbags or arrows
(usually linked together).
5 kN/m

The number of arrows is arbitrary with

nothing to do with calculation. Only the load ‘ | ‘ | | ‘
value (N/m) and the overall length (m) of 1 Y ¥ ¥
the distributed load region have any effect. —
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Match the following types of load on a beam:

W Drag statements on the right to match the left.

5 kN/m
Distributed load o l
(arrows) rryvy i
- @
Concentrated o 5 kN/m .
load (vertical) s ——— S
50 N
Distributed load oo -
(sandbags) HHH

6 kN

Concentrated e
load (angle) éw
Do you know the answer?



Examples of concentrated loads include:

Check all that apply.
A single vertical force
A force at an angle

The weight of a beam

AjRIEla

A load spread over part of the beam

Do you know the answer?




Examples of distributed loads include:

Check all that apply.
A single vertical force
A force at an angle

The weight of a beam

AjRIEla

A load spread over part of the beam

Do you know the answer?




When to include the weight of the beam

Somatimes we includa the weight of tha baam In our

calculations, depending on whether the weight is When the weight of the beam is relatively insignificant compared to all other

significant. it also depends on how fussy vou want to . A 2

b B il 1 1t e e i ikt three, par ot forces, the weight of the beam can be neglected (i.e. left out of the analysis).

it is not warth bathering with, This is more common for smaller beams such as machine components that
>0 = have high loads.

Other times, when the weight of the beam is closer to the magnitude of the
applied forces, it must be included in the analysis. This is more likely for large
beams such as a bridge girder,
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The weight of a beam should be included in analysis when the beam is or

Check all that apply.

small

large

heavy

AjRIEla

vertical

Do you know the answer?




Why weight is more significant for larger beams

As things get bigger, weight bacomes more of a

problem, Ultimately thers is a size [imit for avery type The square-cube law shows that as an object is scaled up, the weight becomes
of machine or structure, more significant.
e O =

This is because weight (which is based on volume) is proportional to scale but
strength (which is based on area) is also proportional to scale. Doubling the
scale gives eight times the weight but only four times the area, resulting in a
doubling of stress (stress = weight /area=8/4=2).

Weight-related stresses increase in proportion to scale. This is why an ant can
pick up 100 times its own weight while an elephant can lift five per cent of its
body weight.

So larger beams are more likely to have their own weight included in the
analysis.
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According to the square-cube law, what does doubling the scale of an object give (where doubling
the scale means every dimension is doubled, i.e. scaled to 200% of its original size)?
Click the correct answer.
Eight times the stress
Four times the stress
Double the stress

Half the stress

Do you know the answer?




Beam supports

Supports ars the things that hold a beam n place.

Thiy arsvery Inpoant in deteimining ow e When a beam carries loads and rests on its supports, the supports react to
forces behave and how we go about caloulating those provide the necessary static balance which keeps the beam at rest, i.e. in a
Torces.

state of static equilibrium.

O

i

The kinds of reactions that may exist at any given support depend on the
nature of the support.
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A beam carries loads and rests on its supports. These supports react to provide the
necessary forces, preventing the beam from having any fpl'easa saied{} .

that could make the beam unstable.

These supports apply different types of reactive forces to the beam according to the
(please select)  |¥).

Submit

Do you know the answer?




A beam is in static equilibrium when:

Check all that apply.
There are no forces acting on the beam
The weight of the beam is not included
The forces add up to zero

It is not accelerating

ajeaiaima

It is not moving

Do you know the answer?




Roller supports

A roller support is the name given to any joint that slips sideways. These supports offer
negligible resistance to small displacements along the axis of the beam. This movement
may be necessary to account for thermal expansion and flexibility in the structure.

;MR
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For a horizontal beam:

Any support that allows sideways movement is known as a |(please select}-

support.

These supports offer negligible resistance to small displacements
(please select) [¥] to the beam.

Submit

Do you know the answer?




Reactions that may exist at roller support

Roller support is a generic term for any type of

support joint that supports weight but allows The roller support can have many forms including a slippery material (i.e.

sideways slippage. There are many ways to frictionless). These all have the same property: that the only force that can be
achieve this, usually by rollers or slippery transmitted through the joint is the component perpendicular to the support
surfaces. surface.
Z
Support or Connection Roaciton ﬁumh-r of
/ / /;f f ;‘r’:f
£E £ /4 vl
T -l
oo e

There can be only one unknown reaction force at a roller support and it is
perpendicular to the surface.
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These supports have some things in common. What are they?

4% £ £

Check all that apply.
They are all roller joints

They only transmit forces that are perpendicular to the mounting surface

They are all regarded as frictionless joints in calculations

They are all pin joints

Do you know the answer?




The other important type of beam support,
besides the roller, is the pin support. Like the
roller, the pin support can resist vertical forces.
But the pin can also transmit sideways
(horizontal) forces through to the foundation. In
other words, they will fight to prevent sideways
movement.

A

Pinned supports

A pinned support (or pin joint) connects the two objects through a pin or hinge
arrangment. It could even be simply a rough suface (high friction), such as the
foot of a ladder which is designed not to slip.

The possible direction of the reaction at a pinned support is not immediately
obvious. It is often drawn as a triangle, meaning that it cannot roll sideways.
These joints are needed to locate the beam and prevent it from moving
horizontally.

Fot
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Which of the following joints act like a pinned support?

Check all that apply.

"Z Rough surface joint

N 1
Hinge joint

K Rocker joint

f
Frictionless joint
Do you know the answer?




Reactions that may exist at pinned support

_ g : The possible direction of the reaction at a pinned support is not immediately
Unlike a roller joint, where the force is always

perpendicular to the mounting surface, the obvious. The force transmitted through this type of joint can be in any direction.
reaction force in a pin joint could go in any This is two unknowns: unknown force magnitude and unknown direction.
direction. So it is more complicated to solve

than a roller.

Another way to analyse a pin joint is in terms of its vertical and horizontal
y components, which is often simpler for mathematical solutions. In this case a
pinned support still has two unknowns, a vertical force and a horizontal force.

Support or connection Reaction = Number of unknowns
L1 |24
a
Frictionless pin Bough surface Force of undmown
or hinge direction

Pin joints are very common in structures and machines, e.g. a hinge or bearing is
a pin joint.
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What do these types of beam support have in common?

i L

Frictionless pm Rough surface
l.'l

Check all that apply.

They do not transmit vertical forces

They act like a hinge joint

They only transmit vertical forces

They are able to transmit both vertical and horizontal forces

Do you know the answer?




The third type of beam support we will look at is
the fixed support. Like the pin support, it resists
both vertical and horizontal forces. In addition,

the fixed support also prevents rotation.

7

Cantilever supports

The cantilever beam is a special case. Its only supported end is embedded rigidly

into an unyielding solid abutment, which has to provide the total reaction against
any movement or rotation.
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Which statement is true for this type of beam support?
%
O
_

Click the correct answer.
The beam cannot move but it can rotate

The beam can move and rotate

The beam cannot move or rotate

The beam can move but not rotate

Do you know the answer?




The fixed support will always have three
unknowns, whichever way you look at it. Two
are forces and one is a moment (another word
for torque).

Z

Reactions that may exist at cantilever support

The fixed support can transmit up to three types of reaction. This means there
are three things that must be specified for a fixed support:

* Horizontal reaction force
» Vertical reaction force
« Reaction moment that prevents rotation of the cantilever beam, or
» Reaction force
« Angle of the reaction force
« Reaction moment that prevents rotation of the cantilever beam
This is true for a horizontal cantilevered beam or a vertical fixed support.
Support or connection Reaction Number of unknowns
[ | ar
3

Hn?d suplm't Fm-l'lﬂd -I:‘|‘.|1IF|I:'
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Which of the following statements are correct regarding this image:

Check all that apply.

| They are both the same type of support

They are both free to rotate

They are both fixed supports

They are both specified by three unknowns

L

Do you know the answer?




Calculation of reactions for simply supported beams

Here we are calculating reaction forces for a simply supported beam with

Beams are non-concurrent bodies. All such : .
concentrated vertical loads only. As with any (planar) non-concurrent body, there

bodies must comply with three equations of

equilibrium (when working in two dimensions, are three equations of equilibrium:
which is planar).
" Step 1. @EM; =0

Take moments about the pin joint, which gives an equation with the reaction
force at the opposite roller support as the only unknown. Solve for this unknown.

Step 2 #XF.-o

All vertical forces, including reactions, must add up to zero (vertical equilibrium).
Solve this equation for the second unknown reaction force at the pin support.

+
Step3. & F.-o
There are no horizontal forces so we can skip this bit.

m— S



What does this statement mean?

#X F.-o

Click the correct answer.
All the forces in the Y direction are zero

The sum of all the forces in the Y direction is zero
The angle of force Yis zero

The magnitude of force Y is zero

Do you know the answer?




Calculate the reactions for the simply supported beam with concentrated loads

Calculate the reactions for the simply supported beam shown.

The equations of equilibrium are:

XM, =0
+Z Fy=0
X Fi=0

We have three unknown forces:

A simply
Zobneiiad One equation,
Ppo one unknown
beam

GIVE FEEDEACK

Take moment
at pin joint

12 kN 18 kN
#
Fi
I_- 3m 2m im
-
Solve moment Vekisai Check

eqguation to a jili;:rium Solution (alternative
find F 9 moment)

Fa




Calculate the reactions for the simply supported heam with concentrated loads

; . 12 kN 18 kN
As with any non-concurrent force problem, we cannot work with three
variables at once. We need to start with one of these equations and
force it to have only one unknown.
We achieve this using moments. / o
Fl'_ Fﬁ
}‘ im 2m im
A simply Solve moment . Check
supported Dnz a:t:‘aﬂon, Ta:;:ﬂ ::H:::: . equation to a v;'I.:ITr ?I:m Solution (alternative
beam one unrnown pinl find F 9 moment)
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Calculate the reactions for the simply supported beam with concentrated loads

12 kN 18 kN
We deliberately take moments right on top of the pin joint to

eliminate F; from the moment equation:

#ZIM, =0

N o F .
Mr=+12X31+118X51 - FpX61=10 A

A simply Solve moment . Check
One equation, | Take moment ; Vertical : :
supported P s Bin leiit equation to equilibrium Solution (alternative
beam A find F g 9 moment)
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Calculate the reactions for the simply supported beam with concentrated loads

IMp = +i12X 3} + {18 X 51— (Fp X 6]

3o + 90 - 6Fp
126 - 6Fpg

So since it is in equilibrium:

0=126 - 6Fg
6Fr = 126
126
Fp=—
B
=21 kN
A simply
supported
beam

GIVE FEEDEACK

One equation,
one unknown

12 kN 18 kN
y Fd
F
L Fa
am 2m im l
lv— --|-- i
Solve moment . Check
Ta:;:e mcfg:::t equation to a V;';it; ?I:m Solution (alternative
pinj find F,, a moment)




Calculate the reactions for the simply supported heam with concentrated loads

_ _ - 12 kN 18 kN
Follow the sign convention—upward forces are positive and dewnward

forces are negative:

LEF = F_l_ - lsz— IBIEN +Fr¢

=Fp-12-18+21 4 -
= Fr. - 1':] FJ_ Fp
; g am 2 1
S0 the left reaction force is: |— - - -t -—'
Fp =9kN
A simply Solve moment Check
supported ?:IZ i‘;ﬁlﬁznn' Ta:;:ﬂ ::H:::: . equation to ve.itl.:li::cr ?I - Solution (alternative
beam © pinJ find F equilibriu moment)
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Calculate the reactions for the simply supported beam with concentrated loads

5o the reaction forces are;

Frx = 0kN
Fiy = 9kN
Fr=21kN

A simply
supported
beam

GIVE FEEDEACK

One equation,
one unknown

12 kN 18 kN
y Fy
Fa
dm 2m Tm
|‘ il -
Solve moment . Check

Tﬁ;‘g rirl:‘?g:::t equation to E“;ﬁ;?im Solution (alternative

pinJ find Fp, 9 moment)




Calculate the reactions for the simply supported heam with concentrated loads

Check using moments at F, 12 kN 18 kN

Take moment on the right end to find the left reaction (this is not
necessary, we are just checking the answer another way):

_{12KNX3mi- (I8ENX I mi + {F; X6m}) ’/ ‘
-36 - 18 + 6F; E, F
_54 % 6Fj

2m

N

ZMp

K,

:-».|i‘
3
3
= i
i

.

=9

We get the same answer as before.

A simply 5 : o Solve moment Vekisai Check
supported | 0T own | atpinjoint | STANOnte | brum | Soluon | (altemative
beam © pinl find F 9 moment)
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Match the meaning of these three equations of equilibrium:
=M, -0
#3 Fi=0
Y F=0

& Drag statements on the right to match the left.

I:rklﬂng clockwise as positive, the sum of all moments around point A is B +T Z F —0
Taking upwards as positive, the sum of all forces in the Y direction is zero ca @ Z M 1.=0
::rklﬂng positive as to the right, the sum of all forces in the X direction is S _1-_,2 F oy

Do you know the answer?




For a simply supported beam we can have up 12 AN 18 AN
to three unknown forces:
! !

e Fix :
* Fiy .

A Fu
: FH! am 2m im

!- it -.I,.‘ -I

What would these symbols stand for?

,‘ Drag statements on the right to match the left.

The horizontal reaction at the pin 66 Fis
support

The vertical reaction at the pin support ea  Fry
The vertical reaction at the roller 5e Fay

support

L
{3t
[ FHES-
L

Bidl




Caiculating reactions for a simply supported beam, sort each step into order (choose to solve the

horizontal reaction last):

12 kN 1B kM

+4 Place these in the proper order.
Take moment equilibrium at the pin support
Solve the moment equation to find the reaction at the roller support
Solve vertical equilibrium (using the roller reaction) to find the vertical pin reaction

Solve horizontal equilibrium to find the horizontal pin reaction

Do you know the answer?

i




Calculating reactions for a simply supported beam, sort each step into order (represented by
equilibrium equations; choose to solve the horizontal reaction last):

12 kN 18 kN

e

¥ Place these in the proper order.
1 Fy=0 i
53 Foe i

Do you know the answer?




Calculation of reactions for an overhanging beam with concentrated loads

If a beam has an overhanging portion extending beyond the supports on one or both
sides, the procedure to be followed is exactly the same as a simply supported beam.

Take extra care in distinguishing between positive (clockwise) moments and negative
(anticlockwise) moments relative to the selected reference point, which is usually the pin
support.

4 ki B kM 2 kN
1 1 1
£ ‘Fn
1m am 2m | im
| |- P -
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Practice in taking moments

50 N 100 N 150 N

Match each moment equation.

Notes:
1. Each moment is written as (N x m);
2. Assume dimension d = 100 mm. ©
A
B
(d —>|
450 mm ——t=——450 mim —-
W Drag statements on the right to match the left.
Moments at pin joint ca M=-(100X045) - (50X0.9) + (Fs X08) =0
Moments at roller joint ca M =-(50X045)+(F4 X0.35) + (150 X045) - (Fp X0.45) =0
"::f;:e“ts atSOkN Ga M =-(50X0.1) + (100 X0.35) + (150 X 0.8) — (Fs X0.8) = 0
Moments at 100 kN

force ea M =-(F4X0.1) + (100 X 0.45) + (150 X0.9) - (Fs X0.9) =0



50N 100 N 150N

X 1
d~

450 mun ——==—— 450 mm

If a beam has an overhanging portion extending beyond the supports on one or both
sides, the procedure for finding the support reactions is

(please select) [x

Submit

Do you know the answer?

| KNOW IT THINK SO m NO IDEA




Calculate the reactions for an overhanging heam with concentrated loads

Calculate the reactions for the simply supported beam shown. LR - _—

The equations of equilibrium are: l ‘

G‘}EM =0
#HZ F,=0 2 L

im am 2m am
+ .
q—.—
._...E:F 0 - - - -

With pin and roller supports, there can be three unknown forces: Fpx,
F iy and Fg. However, there are no horizontal components of any
force, so the unknown forces can be simplified to: Fr and Fp.

A simply ; Take moments @ Solve moment Use vertical
supported Sne.equation; at the pin joint | equation at L to | equilibrium to

- one unknown L find F .. solve F|
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Calculate the reactions for an overhanging heam with concentrated loads

; : 4 kN B kN 2 kN
As with any non-concurrent force problem, we cannot work with three
variables at once. We need to start with one of these equations and l ‘ 1
force it to have only one unknown.
|

We achieve this using moments.

im | 3m Zm am
-~ - — - - |- | -
A simply Take moments @ Solve moment Use vertical
supported One aqt:‘atlnn, at the pin joint | equation at L to | equilibrium to
T one unknown L find F,. solve F,
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Calculate the reactions for an overhanging heam with concentrated loads

We deliberately take moments right on top of the pin joint to ol o B 2xN
eliminate F from the moment equation: ‘ l
|
ZIM,=0
This gives an equation with one unknown, F g, which is solvable. F, £
|
im 3m Zm dm
- - — | | ————————
M, =+4kNX1mi+ i 8kNX4m' - [Fpx6m)+ 2kNX9m; =10
A simply ) Take moments Solve moment Use vertical
supported the eql;atmn, at the pin joint equation at L to | equilibrium to
T One unknown L find F . solve F,

GIVE FEEDEACK




Calculate the reactions for an overhanging heam with concentrated loads

4 kN 8 kN 2 kN
Mow solve moment equation taken at pin joint L to find reaction at roller R. {
L
M =0
Then re-arrange to find Fg; F Fy
| 1m | am Zm 3m
e i - - -
EM; =+ 4N>%x1mi+ (8kNX4m! - (FpXem)+ 2kNX9m}
=44 +31 - 6Fg + 18
=-54 -6Fp
'.'-FH =4 ]:CN
A simply B ) Take moments @ Solve moment Use vertical
supported e eql;atmn, at the pin joint = equation atLto equilibrium to
- one unknown L find F. solve F,
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Calculate the reactions for an overhanging heam with concentrated loads

; y e 4 kN 8 kN 2 kN
Follow the sign convention—upward forces are positive and downward ‘ l

forces are negative:

@EML:O | [
"'TE F—:G F, Fa

IF-F j} = 4kN - 8kN + 9kN - 2kN =0
:.F‘;"— kEx=U | 1m am 2m im
B L et - -
Soreactions are: Fr = 5kN,Fg = 9kN
A simply B ) Take moments @ Solve moment Use vertical
supported Hel eqn;atmn, at the pin joint equation atLto equilibrium to
- one unknown L find F,. solve F,
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For an overhanging beam we can have up to
three unknown forces: Zg 7;;7_
. FLI

e Fry

* Fry

What would these symbols stand for?

W Drag statements on the right to match the left.

The horizontal reaction at the pin

support o8 Foy &

The vertical reaction at the pin support za  Fix

The vertical reaction at the roller oo Fay

support DT FE
Do you know the answer?




Calculating reactions for an overhanging beam, sort each step into order (choose to solve the

horizontal reaction last):
7 5 '.'E ; /3 ; g

™4 Place these in the proper order.

Solve horizontal equilibrium to find the horizontal pin reaction

Solve the moment equation to find the reaction at the roller support T

.....
lllll

Solve vertical equilibrium (using the roller reaction) to find the vertical pin reaction Y

iiiii

Take moment equilibrium at the pin support s

Do you know the answer?




Calculation of reactions for a cantilever beam with concentrated loads

To solve a cantilever beam with concentrated vertical loads, we apply the three equations
of equilibrium as we would for a simply supported beam (or any non-concurrent problem).

7//7’ 3 kN 2 kN
@M Z//ﬁ) =
LM =0 :

However, in this case each equation has only one unknown, so they can be solved
directly, in any order. We do not need to do the moment equation first.
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To solve a cantilever beam with concentrated vertical loads, which equation of equilibrium must be

a1 ]
)
7/

Click the correct answer.

DY

+
=3, He=0
They can be solved in any order.

BZEM, =0



Calculate the reactions for a cantilever beam with concentrated loads

Calculate the reactions for the simply supported beam shown.

/
The equations of eguilibrium are:

M
@=EM,-o #
L
#X F,-0 7 /+
E
We have three unknowns: Fx, Fy and M . However, since there are o’m im
no ¥ components, then F. = 0. //{- |

So unknowns are F, and M.

A sim
= ::Ed One equation, | Take moment szivﬁaﬂzr:";“t Vertical S
one unknown at pin joint 4 equilibrium
beam find M
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Calculate the reactions for a cantilever beam with concentrated loads

Unlike the pin-and-roller supports of a simply supported beam, the a 3 kN 2 kN
cantilever has only one support.
This means that each of the three equations can be solved M
independently, in any order. f -\
L ]
We can start with any one of these equations. But we will start with /
moment equilibrium to be consistent.
o
| F

K . |

A simpl So
Y One equation, Take moment b n*_mrnant Vertical
equation to

kn at pin joint uilibrium Solution
one e . find M e

supported
beam

GIVE FEEDEACK




Calculate the reactions for a cantilever beam with concentrated loads

We deliberately take moments right on top of the pin joint to - 3 kN 2
eliminate F; from the moment equation:

#FEZM, =0

IM =+03kNX2m! + 2kNX3mi-M =0

Note: When setting up this equation, the unknown reaction moment
M must be included in the total sum of all moments acting on the
beam at the support.

|—--——£

2m im

A simpl
PY | Oneequation, | Take moment | S°IV© moment Vertical :
supported SO equation to s Solution
one unknown at pin joint equilibrium
beam find M
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Calculate the reactions for a cantilever beam with concentrated loads

Forces are multiplied by their respective distances from the support

but the reaction moment is entered as a single entity represented by 7 3 kN 2 kN

the symbol M.

(It is negative to match the picture, which is our guess for moment
reaction.) /l M

Solving for M

L
IM =0
eM =3kNX2m+2kKNX3m- M 7 A
0=6 46 =AM -
SM=12kKNm IF
2m im
g > -

A simpl ment
PY | oneequation, | Take moment | Soivemo Vertical :
supported N equation to fem Solution
one unknown at pin joint equilibrium
beam find M

GIVE FEEDEACK




Calculate the reactions for a cantilever beam with concentrated loads

Follow the sign convention—upward forces are positive and downward 4 3 kN 2 kN
forces are negative:
I ’\

i} E TR

E|_= [
L Fyo 7
So the left reaction force is 5 kN upwards. "rI
F
//// 2m 1m
-

A simpl

b an:: 4 | Oneequation, | Take moment szivﬁaﬂzr:";“t Vertical S
PP one unknown at pin joint 4 equilibrium
beam find M

GIVE FEEDEACK




Calculate the reactions for a cantilever beam with concentrated loads

3 kN 2 kN

Fyx = 0kN 4
Fy = 5kN (up) /%
M = - 12 kN (anticlockwise)
M
A—\ ]
7 d/
// |F
// 2m 1m
-y | -

A simpl
b m‘:: | Oneequation, | Take moment szivﬁaﬂzr:";"t Vertical S
PP one unknown at pin joint qflnd M equilibrium

beam

GIVE FEEDEACK




For a simply supported beam, we can have up to
three unknown forces:

What would these symbols stand for?

) Drag statements on the right to match the left.

The horizontal reaction at the fixed sazas

support el
The vertical reaction at the fixed gasss

=3 Fy asis
support
The moment reaction at the fixed oo Fx

support



For a simply supported beam, we can have up

to three unknown forces: /7/ 3 kN 2 kN
[
7/ %V,
What would these symbols stand for? /// I F
/ 2m im
/’4 - - -

u Drag statements on the right to match the left.

The horizontal reaction at the fixed . .. .
support oo Tx it
The vertical reaction at the fixed B Py i
support
The moment reaction at the fi M

il pe il

support




Match the meaning of these three equations of equilibrium for a cantilevered beam:

7 7 4 3 kN 2kN
7 e |
@ M, -0 % Y ar i
+T z FY:O "":%/&/’
Y F.-o0 s P |

L.

1m
i =

W Drag statements on the right to match the left.

I::gng clockwise as positive, the sum of all moments around point A is e @ zM —o D
Taking upwards as positive, the sum of all forces in the Y direction is zero o3 i*z FX:O il
Taking positive as to the right, the sum of all forces in the X direction is - +T E F =1

Zero



Uniformly distributed loads

Dristributed lobds are spread ovel a obrtabn length of
the beam. So far we have only looked at point forces, where force is applied at a single

“« > O point. However, forces can also be applied over a region of the beam (e.g.
weight of goods distributed over a mezzanine floor). This is known as a
distributed load.

When a distributed load has a constant value per unit length of a beam, the
load is called a uniformly distributed load. They can vary from quite short to
taking the entire length of the beam (e.g. beam mass Is a uniformly distributed
load).

Such loads are expressed in units of force per unit length of beam, i.e. in

newtons per metre (N/m) or kilonewtons per metre (kN/m). We only consider
uniformly distributed loads in this resource.

GIVE FEEDBACK “



Which of the following is not a concentrated load?

Click the correct answer.
Roller support reaction
Point force at an inclined angle
Distributed load

Vertical reaction at pin support

Do you know the answer?




The first thing we 90 with Gistriated lobds s comven

I Dndiok 10 Dosomer e iomos

4 » O

Replace distributed loads with concentrated loads

To deal with distributed loads when solving beam reactions, we convert the
distributed load into a point load and then carry on with the solution as we did
before.

To do this conversion, calculate the total load and then replace it with a point
force in the middie of the distributed region.

Note: When we multiply distributed load in N/m times the region length in m
we get:

N/m . m = N (which is Newtons, a point force),

GIVE FEEDBACK “



INSTRUCTIONS

F C *  Nointermediate steps are required
= |f you choose to show steps, write one on each line.
A + v v vB »  Write your final answer on the last line.
[ i »  The computer will check all your work in detall when you click "Submit”,

Each hirt will recleon the eredt recefved for this quostion

N
|<—."?.m = &

1m

 Convert the distributed load into a concentrated load, where
G=29 kN/mand X = 2.5 m.
| (Minimum one decimal place, type units as kN.)

+. _ | . 1 -+

J:‘- | D2| J | Clear

| o ) mfrfr={o)

Clear line

Click and type your answer here




INSTRUCTIONS

* No intermediate steps are required
= |If yvou choose to show steps, write one on each line.
' 3 *  Write your final answer on the last line.
*  The computer will check all your work in detail when you click "Submit®,

= Ench hint will redugs the oredit recetved for this question

A
I
e
B
|

2m -

1m

X

| After converting the distributed load G = 29 kMN/m and X =

| 2.5 minto a concentrated force, the value is T2.5 kN.

| Determine the correct location of this concentrated force (as
| measured from the left end of the beam, or point A).

| {(Minimum one decimal place, type unlts as m.}

_ﬁ
0B elE]

o]y =]y 7] )]« @

r

Clear line

Undo

Click and type your answer here



Calculate reactions for a simply supported beam with a uniformly distributed load

Determine the reactions for the overhanging beam shown.

60 kN
Convert the uniformly distributed load to a point force: ' 2 5 ]\:\] /‘ m
25kN/m X 2m = 50 kN
The midpoint of this distributed load s located 1 m from the right- A | B

hand support (the roller).

~—2m —L —\4 2 m—=
I m

Convert Use moment Use vertical
uniformly Point loads equilibriumto | equilibrium to | Check Solution
distributed load getFp get Fa

GIVE FEEDEACK




Calculate reactions for a simply supported beam with a uniformly distributed load

Therefore the problem can be restated in point loads—the existing 60
kN point load plus the equivalent 50 kN concentrated load, as shown. 60 ](N 5{} ](N

The usual method of solution can now be followed.

I m
1lm
Convert Use moment Use vertical
uniformly Point loads equilibrium to = equilibrium to | Check Solution
distributed load getFp get Fa

GIVE FEEDEACK




Calculate reactions for a simply supported beam with a uniformly distributed load

Solve equilibrium of moments at pin support A to get reaction force

at roller support B:

FIM,=0

IMy =+{60kKNX2m)+ (50kNX4m) - (Fg-51=0
s Fg = 64kN

Convert
uniformly Point loads
distributed load

GIVE FEEDEACK

60 kN 50 kN

A C D

Use moment
equilibrium to
Eet Fp

Im
~— 2 m 2 m—>
I m

Use vertical
equilibrium to | Check Solution
get Fa




Calculate reactions for a simply supported beam with a uniformly distributed load

Solve vertical equilibrium to get reaction force at pin support A:

G,'EM -0

Lb....T %N-Jmuw+r4m_u

=46k

—'-ZF A C D B

I m
~— 2 m 2 m—>
I m

60 kN 50 kN

Convert Use moment Use vertical
uniformily Point loads equilibrium to | equilibriumto = Check Solution
distributed load Eet Fp getFy

GIVE FEEDEACK




Calculate reactions for a simply supported beam with a uniformly distributed load

Test moment about B to re-check F 4

60 kN 50 kN

IMy =-I50kNX1mi+ (60KNX3m} - (Fs -51=0
.-.- F_,q_ - 4(:! ]{N

This agrees with the previous solution using vertical equilibrium.

A C D B

1 m
<~ 2 m 2 m—

Summarny: Ry = 46 kN, Rp = 64 kN

1l m
Convert Use moment Use vertical
uniformily Point loads equilibriumto | equilibrium to = Check Solution
distributed load getFp get Fa

GIVE FEEDEACK




INSTRUCTIONS

F G «  Nointermediate steps are required
+  |f you choose to show steps, write ane on each line.
A 'TEEERF: = Write your final answer an the last line.
b - *  The computer will check all your work In detail when you click "Submit®.

“ Each hint will reduce the crad it recalwad for this queston

Im

| Force F is 55 kM and a distributed load of 29 kN/m is
applied over a length of 2.5 m. After converting to a

| concentrated force of 72.5 kN, determine the reaction force
| at the roller support.

{Minimum one decimal place. Typa units as kN.)

Click and type your answer here




' Force F is 55 kN and a distributed load of 29 kN/m is INSTRUCTIONS

| applied over a length of 2.5 m. After converting to a ' . Noint i i ired
| concentrated force of 72.5 kN, determine the reaction force il il P e
i - +  |f you choose to show steps, write ane on each line.
il sonts Write your final the ast I
: - e your final answer on ne.
(Minimam sng decimal piace. Type units a8 kN = The computer will check all your work in detail when you click "Submit™
{: “ Each hint will reduce the crad it recalwad for this queston
A f ¥ Yy ¥ ¥ B
0

_J = | * | i| D_I:JE Cleal

em———y_p S S —

-13‘:-] ilji Ef b r_J' =8 :'-:

Click and type your answer here

sueMit [l SHOWANSWER




Calculate reactions for an overhanging heam with a uniformly distributed load

Determine the reactions for the overhanging beam shown.

_ " | 50 kN ,
Convert the uniformly distributed load to a point force: 2[) I{I\' f m
20kN/m %X 2m = 40 kN
The midpoint of this distributed load is located 1 m past the right- A | B

hand support {the roller).

oo
<2 m 2 m—>|<—2 m-—

Convert ’ Solve moments | Solve vertical
unitormly Point locds to get F wilibrium
distributed load - =

GIVE FEEDEACK




Calculate reactions for an overhanging heam with a uniformly distributed load

Therefore the problem can be restated in point loads—the existing 50
kM point load plus the equivalent 40 kN concentrated load, as shown.

50kN 40kN

The usual method of solution can now be followed.

A B

: o
~—21m 2 m—>|<—2 m

Convert
uniformly Point loads
distributed load

Solve moments = Solve vertical
toget Fr equilibrium

GIVE FEEDEACK




Calculate reactions for an overhanging heam with a uniformly distributed load

Solve equilibrium of moments at pin support A to get reaction force
at roller support B:

50kN 40kN

IMy =+{50kNX2m) + i40kNX5mi- (F -41=10
S Fg =75kN

A B

| oty
-2 m 2m~>|—<—2 m —

Convert
uniformly Point loads
distributed load

Solve moments  Solve vertical
to get Fg equilibrium

GIVE FEEDEACK




Calculate reactions for an overhanging heam with a uniformly distributed load

Solve vertical equilibrium to get reaction force at pin support A:

IFy =+F4 - 50kN + 75kN - 40kN = 0 50kN 40kN

SFa4 = I5KN

A B

-2 m 2 m—>-|-<—2 m—=

Convert
uniformly Point loads
distributed load

Solve moments = Solve vertical
to get Fg equilibrium

GIVE FEEDEACK




INSTRUCTIONS

No Intermediate steps are required
If you choese to show staps, write one on aach line.

Write your final answer on the iast line.
The computer will check all your work in detail when you
click "Subemit”.
[ [ —
I-—im 2m—-|--— X =

Force F s 55 kN and a distributed load of 29 kN/m s applied cwer a
length of 2.5 m. Determine the reaction force st the pin support.

WEnamm one decimal placs, type units as kN.)

Eljil:lf_]ﬂ!‘_'iﬂ&ﬁ
g

Click and type your answer Hare




A B

-5

I-'—Em 21n——|-<—13 —

Force F is 55 kN and a distributed load of 29 kN/m is applied over a
length of 2.5 m. After converting to a concentrated force of T2.5 kN,
determine the reaction force st the roller support.

(Minimum one decimal place, type units as kh.)

2 [3] 53] )] o] o o)
<l mepa)e) @

Cilek and type your answer here

s ] srovnona

INSTRUCTIONS

Mo intermediate steps are required

If you choose to show staps, write one on aach line.
Write your final answer on the last line.

The computer will check all your work in detail when vou
click "Submit®.

“ Ench hint will rechuce the oredit received for this question



Calculate reactions for an overhanging heam with various types of loading

5kN 2.4kN/m
Calculate the support reactions of this simply supported beam with two 3 12kN :
concentrated loads of 5 kN and 12 kN at 60", and a uniformly distributed l \(‘ o
load of 2.4 kN/m, as shown. A ?:* VY Y VWYY
| 3 2
v B | B E
D
= m==—4m-—>==—om —>f=—4m

Convert
Combined uniformly Components of = Reaction at Y reaction at X reaction at Check
loads distributed inclined forces roller pin pin moments
loads

CIVE FEEDBACK “




Calculate reactions for an overhanging beam with various types of loading

5kN 9.6kN

Convert any uniformly distributed load to a point load. 12kN
Here the uniformly distributed load is 2.4 KN per metre for 4 m. A

l /ﬁ{}“ l
[ E ]
Therefore the total load is: F = 24X 4 = 9.6 kN ¥ B e r
j A
2m 41 51 41

Convert
Combined uniformly Components of = Reaction at Y reaction at X reaction at Check
loads distributed inclined forces roller pin pin moments
loads

CIVE FEEDBACK “




Calculate reactions for an overhanging heam with various types of loading

. 5kN 10.39kN 9.6kN
Convert any inclined forces to components.
Angle of 12 kN force is: 180° + 60° = 240° A J {‘ 6kN l
I i |
Calculate components: v . B C = E
F. = 12cos 240 = - 6 kN D
Fy = 12sin 240 = - 10.39 kN
- 2m==—4m-—>=j=—Dm —>|j=—4m
Convert
Combined uniformly Componentsof  Reaction at Y reaction at X reaction at Check
loads distributed inclined forces roller pin pin moments
loads

CIVE FEEDBACK “




Calculate reactions for an overhanging heam with various types of loading

. 5kN  10.39kN 9.6kN
MNow solve reaction forces.
Start with moment equation at the pin joint A in order to determine reaction ; A l {.‘ BEN ‘
force at roller support D, i = : . |
B C E
Take sum of moments about A caused by all forces: Ray 12 Rp

=2m==4m-—==—Hm —==4m—

IMa =0
= (EENX2mi+ {1039kNX6mi - RpX11mi+ i96kNX13m’
SRpX11m = 10kNm + 6235kNm + 1248kNm
i RI} = 1:"‘.92 k_rq
Convert
Combined uniformly Components of | Reaction at Y reaction at X reaction at Check
loads distributed inclined forces roller pin pin moments
loads

CIVE FEEDBACK “




Calculate reactions for an overhanging heam with various types of loading

SkN 10.39kN 9.6kN
Now that we know the right support Rp = 17.92 kN m, we can solve vertical 5
equilibrium to get reaction force at pin support A:
ok GkN
2 Rax - |
= Ray - 5kN - 1039 kN + 17.92kN - 9.6 kN B C E
S Ruy = 7.07KN Ray Dl 7.92kN
= 2m>~—4m-—>j=— bhm —|=—4m-—
Convert
Combined uniformly Components of Reaction at Y reaction at X reaction at Check
loads distributed inclined forces roller pin pin moments
loads

CIVE FEEDBACK “




Calculate reactions for an overhanging heam with various types of loading

"— - T & i L T o T
5kN 10. 3‘4] N 9. ﬁl N
Mow solve horizontal equilibrium to get X component of reaction at A: :
ZFx =10 . ! l 'E-‘.l'kl\
= Rax - 6kN ﬁl\l\ [
i R__u_ = 6N
g[}rLN mel\r\
=2m ,.l..,_ 4 om —>f=—4m-—
Convert
Combined uniformly Components of Reaction at Y reaction at X reaction at Check
loads distributed inclined forces roller pin pin moments
loads

CIVE FEEDBACK “




Calculate reactions for an overhanging heam with various types of loading

A moment can be applied anywhere with the same effect. The reverse b 0L C AT
is also true. If a body has a moment applied, it will measure the same ':}l"‘h “'}"JJLN Jﬁ}\:\'
anywhere.

| . | P 6kN 2m
Since all seven forces applied to this beam are in moment {’}]\'\ S
equilibrium, we can take the moment anywhere and still get zero. I - ' |

‘B C u- E

Taking moments at points A, B, C and D (using three decimal places -] AT Al

' F’ il e 3 7.07TkN DY17 92kN
gives an answer correct to two decimal places):

21‘[1*-‘*— din S5 41

My =+5kNX2m) + (10392kNx6m) - {17923 kN X 11mi + i96 kN X 13m) = - 0.001 kNm
Mp=+{7069kNX2m} + (10392 kN X4m) - {17923 kNX9m} + (96 kN X 11 m! = - 0.001 kNm
Mg =+i7.069kNX6m; - (5kNX4mi - {17923 kNX5m) + i96 kN X 7m) = - 0.001 kNm
Mp=+i7069kNX11m) - (5kNX9m! - 10392 kNX5m)+ (96 kNX2m! = -0001kNm

Convert
Combined uniformly Components of Reaction at Y reaction at X reaction at Check
loads distributed inclined forces roller pin pin moments
loads

GIVE FEEDEACK




:LI\‘ 10.39kN 9.6kN

L,_ o
:

TAOTkKN '-J‘k
Em'-I*-Im ~lm

Match the following moment equations to the point at which mey are calculated:

BkN 4

 Drag statements on the right to match the left.

B0 +(5KNX2m) + {1039kKNX6m) - {17.92kN X 11 m) + (9.6kN X 13 m)

Point B0 +(7.07kNX2m) + (1039KN X 4m) - (17.92KN X 9m) + (9.6kN X 11 m)

Aol @8 +(707kNX6m) - {(5kNX4m) - (1792kN X 5m) + (9.6 kN X 7m)

il @8 +(707kKNX11m) - {(5kNX9m] - {10.39kN X 5m) + (9.6 kN X 2m)

aa
-----
.....
.....
ppppp




12kN

2 4kN/m

i

Figure a: The problem

Bl
B C ,'
2m 4m S5m —=

5kN

I B C
7.07kN
i’.m*-l*—-im Jm

Figure b: Solved reactions

10.39kN 0.6kN

6kN

DY 7 92kN
4y —-

Select the following statements about the above solution that are correct.

BRIBI B

Check all that apply.

The 2.4 kN/m distributed load applies a total of 17.92 kN to the beam
The inclined 12 kN force applies a vertical force of 10.39 kN to the beam
The resultant reaction at pin support A is /62 + 7.072 = 9.29kN

In Figure b, the sum of the moments of all seven forces applied to the beam Is O kNm

Do you know the answer?




Calculate reactions for a cantilever heam with a uniformly distributed load

Determine the reactions for a cantilever beam with a uniformly
distributed load of 3 kN/m as well as a single concentrated load of 4

kM located as shown.

GIVE FEEDEACK

Uniformly
distributed load

Convert to
point forces

7

7

Equilibrium of Equilibrium of
moments vertical forces




Calculate reactions for a cantilever heam with a uniformly distributed load

First job is to convert the distributed load into a point load. 7 4 kN
The total magnitude of the distributed load is:
£ M 3 kN/m
FkNmX2m = 6 kN [
The midpoint of this distributed load is located 1 m from the support. / 4
| F
2m
- -
Uniformly Convert to Equilibrium of Equilibrium of
distributed load = point forces moments vertical forces

GIVE FEEDEACK




Calculate reactions for a cantilever heam with a uniformly distributed load

With distributed loads converted to point loads the problem becomes

as shown. // Equiuglmt load P
Solve moment equilibrium: M *
EM =10 ! i \
D=6kNXIm+4kNX2m - M /E ]
“M = 14kN.m / /+
”
I F
im im
- > - >

Uniformly

Convert to
distributed load

Equilibrium of
point forces

Equilibrium of
moments

vertical forces

GIVE FEEDEACK




Calculate reactions for a cantilever heam with a uniformly distributed load

Solve vertical equilibrium: // eqmvglmt load o
IF=0
TF=F -6KN-4kN=0 /M ‘ ‘
LF = 10kN 9
7 |
% IF

Tm im
- | -— L

Uniformly Convert to Equilibrium of = Equilibrium of
distributed load point forces moments vertical forces

GIVE FEEDEACK




INSTRUCTIONS

«  Nointermediate steps are required

+  |f you choose to show steps, write one on each line,

= Write your final answer on the last line,

*  The computer will check all your work in detall when you click "Submit”.

Each hint will reduce the credt recatved for this guastion

2 m—f-— X —=

A distributed load of 29 kN/m is applied over a length of
| ¥=2.5 m. Force F is 55 kN. Determine the moment reaction
' at the wall,

5{Minlrnum one decimal place, type units as kN.m.)

B
) 2 2 o) e e
ofv) |y =] m|x]r-v) Qe

Click and type your answer here



2 m—f-— X —=

A distributed load of 29 kN/m is applied over a length of 2.5
| m. Force F is B5 kN, Determine the vertical reaction at the
| wall.

5{Minlrnum one decimal place, type units as kN.)

L
DRBREEVE -
afy) S]] ol ef] o

Click and type your answer here

INSTRUCTIONS

«  Nointermediate steps are required

+  |f you choose to show steps, write one on each line,

= Write your final answer on the last line,

*  The computer will check all your work in detall when you click "Submit”.

Each hint will reduce the credt recatved for this guastion



Calculate reactions for a cantilevered beam with multiple distributed loads

% ] T Al-
Calculate the support reactions of this cantilever beam with two 5kN/n 2kN 1.4kN
concentrated loads of 2 KN and 1.4 kN, and uniformly distributed loads l
of B kN/m and 2 kN/m, as shown. l l l l l l ! l

A B c“T“H“T*D

2kN/m

I-ciﬂ.ﬁm;»—\«—(].:im—h--t— 0.5311—

Convert Convert
Combined uniformly uniformly Vertical (Y) Find reaction Check
loads distributed load @ distributed load equilibrium moment
(5 KN/m) (2 KN/m)

GIVE FEEDEACK




Calculate reactions for a cantilevered beam with multiple distributed loads

‘ T a1 SN
Convert the first uniformly distributed load to a point load. 3kN 2kN 1.4kN
The first uniformly distributed load (between A and B) is 5 kN/m for 0.6
.
A A Ak
Total load: A B C T T T T D

: a2
F=5KN/mX0.6m =3kN M 2kN/m
-:—0.611144«—0.4111—:——-— 0.51m—

This force is located 0.3 m from the wall,

Convert Convert
Combined uniformly uniformly Vertical (Y) Find reaction Check
loads distributed load distributed load equilibrium moment
(5 kN/m) (2 KN/m)

GIVE FEEDEACK




Calculate reactions for a cantilevered beam with multiple distributed loads

2 Fa -J‘ r .r
Convert the second uniformiy distributed load to a point load. SkIN 2kN L.4kN
0.25m
The second uniformly distributed load (between C and D) is 2 kiN/m for |"‘—"'“
0.5 m. I
Total load: A B C D

F =2kN/mX05m = 1kN “m*l 1kN
1—0.6111—>—|-:—U.4111—-—|-—0,5m—u|

This force is located 0.25 m from the right end, or 1.25 m from the

wall.

Convert Convert
Combined uniformly uniformly Vertical (Y) Find reaction Check
loads distributed load = distributed load equilibrium moment
(5 kN/m) (2 kN/m)

GIVE FEEDEACK




Calculate reactions for a cantilevered beam with multiple distributed loads

Mow solve reaction at the wall, which is both a force B, and a 31'{]\ QkN 1 '41(]\

moment M 4 . 0.25m

Start with vertical equilibrium to get vertical reaction at wall support: :Mh ]

ZF, =0 B c D
= 3N -2EN—-14kN + 1kN

SRy =54KN uH}—Hx\ ”\N

0.6m——s|<0.4m—|<—0.5m—

Convert Convert
Combined uniformly uniformly Vertical (Y) Find reaction Check
loads distributed load @ distributed load equilibrium moment
(5 kN/m) (2 KN/m)

GIVE FEEDEACK




Calculate reactions for a cantilevered beam with multiple distributed loads

! ] 2 J
Mow find reaction moment at the wall. Solve moment equation at A 3kN 2kN 1.4kN
to find wall reaction moment M, . -2 95kNm 0.25m
Mote that the body is the beam and the forces apply a clockwise |
moment to the beam. Therefore the wall must keep this beam in B C D
equilibrium by applying an anticlockwise moment:
1kN

0.6m——s|<«0.4m-~}<—0.5m—]

ZM4 =10

Ma + BENX03m: + 2INX06mi+il4AkNXX]1m! - (1kNX 1.25m!
Mg +09kNm + 1.2kNm + 14kNm = 1.25kNm

Ma +225kNm

SMy = - 2.25 kN m (anticlockwise)

]

Convert Convert
Combined uniformly uniformly Vertical (Y) Find reaction Check
loads distributed load distributed load equilibrium moment
(5 kN/m) (2 KN/m)

GIVE FEEDEACK




Calculate reactions for a cantilevered beam with multiple distributed loads

A moment can be applied anywhere with the same effect.

3kN 2kN 1.4kN

The reverse is also true. If a body has a moment applied, it will -2.95kNm 0.95m
measure the same anywhere., I"‘—>|

: ; M |
Here the wall applies a moment of -2.25 kNm to the beam, which Al A B C D
keeps it in equilibriur. This moment equilibrium (zero) should be the
same wherever we choose to measure it. 0.3m

' 1kN

My =+54kN%X0m) + 3kNX03m) + i 2kN%x06m! + (14kNX1mi-{1kN%125m] - 225kNm = 0
Mp=+54kNX06mi- 3KNX03m! + 2kKNX0mi+ i l4kN®¥04m! - (1 kNX0.65m}! - 225kNm =0
Mg=+54kNX1m)- 3KNX07m! - 2KNX04m)+ (14kNX0m: - (1kNX0.25m! - 2.25kNm = 0
Mp=+54kNX15m) - i3kNX12m! - 2kNX09m) - {(14kNX05m; + {1kNX025m] - 2.25kNm =0

Convert Convert
Combined unifarmly uniformly Vertical (Y) Find reaction Check
loads distributed load distributed load equilibrium moment
(5 kN/m) {2 kN/m)

GIVE FEEDEACK




0.3m |
---—{J.Em——l-—ﬂ.nlm—-l-— I].E:n—-l

kN

Select the correct statements about moments.

Check all that apply.

[

The moment applied by the wall to the beam is -2.25 kNm (anticlockwise)
The moment applied by the beam to the wall is 2.25 kNm (clockwise)
The moment applied by the wall to the beam is 2.25 kNm (clockwise)

The moment applied by the beam to the wall is -2.25 kNm (anticlockwise)

alnlnls

The sum of all moments s highest at A, and decreases through points B and C until it
is zero at point D

Do you know the answer?
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Figure a: The problem Figure b: Solved reactions

Select the following statements about the above solution that are correct.

Check all that apply.
The 5 kN/m distributed load applies a total of 3 kN to the beam
The beam applies a clockwise moment of 2.25 kNm to the wall
The sum of all vertical forces applied to the beam is 5.4 kN

HgEE =

The sum of the moments of every force applied to the beam is -2.25 kNm

Do you know the answer?






