Year 5/6

Autumn Term: Second Half
Design, and Tedmdogy

Millau Viaduct,
Creissels, France

Tower Bridge,
London, England

dx&g'wm. prototypes, patiem pleces and wmfzuw*md design.
Select from. and. use a wider range of touls and equipment tor perform ¢
finishing), accurntely.
Select from and use a wider range of matertals and components. tnclu
according tu':'wfum:i-mai properties and aesthetic qualities.
Investigake and analyse o range o ul.jhng products.

Evaluate their ideas and products aganst thetr own dzstl’L criferia ang

Understand how- key events and individuals in design and :c‘.nﬂ‘.cau
Apply Mrw.dﬁnéa:@:..g of how tor strengthen, stiffen and reinforce r
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This is our very first De,si,gn, and et o i s s s

’Qduwt%y wPLC I Crifigue, evoluate and test their ideas and products and the work of ot
-
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Oturky [tem.s]!

Ha,vea,l.ovka,ttthtemsongourtab,&s!

o What dO'HO‘lL think the item is?
o What d.O'HO‘u, think it is used for?
o Do you think it is fit far/augna:re?

vul,uate,the,prod.u,cts using the stardl.agrwn
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L.0: To investigate and explore free standing
structures.

P@msswn Ohjecti.ve,s

To investigate and analyse a range of existing
products.

To- apply their understanding of how to strengthen,
stiffen and reinforce more ccrm,p&x structures.




N

Everyday Structures i

Definition: Freestanding is defined as standing alone or on its own foundation,
free of support or attachment.

Whg is it important that _freestanding items are strong and stable?
How are different freestanding products designed to be strong and stable?




TNULA
Cardboard Tube Challenge

Your challenge is to

build the tallest free You can use other Be creative! Be

standing tower made joining materials. innovative! Be amazed!
out of cardboard tubes!




OH NO!
The weather forecast h,a.sju,st

turned really, really windy!

Can your tower withstand a
gale.?

Lefs find out!



What can you datcryourbowe.rta
str(mgthm it?

What sh.a.pu give a structure its
strmgth? ' Go- back to your

tower and
stfwn,gtl'wm it, so
that it can
withstand galz-
Y force winds!



Can your tower with.stand a,ga,lz

now?

/Wha,t are the strengths

tower?

What are the weaknesse

Lets find out! How can. yau further-ur
the stlmgth. and. stahilit

our structure?

e

Re.vealfarchallznge 2] \‘




Can your tower s hold
for 1 minute? ¥ P

Lefs find out!



L.O: Touse a wtdzrm.nge,q tools andg;_,umw to
Mcrrm %tical tasks a,ccurabal,g.

P@mssi.on OQ‘e.cti.ve,s

Select from and use a wider ronge of tools and equipment to
perform p,racti,ca,l. tasks (for Q,xo,rn,pl.e, cutting, sha,p,mg,
joining and anLshi,ng )y accu,rately.



R T N W R T

The Journey of the Marble

A good marble run
allows the marble to
travel slowly from
the top to the
bottom of the run.
When making a
marble run, designers
try to make the
journey as long
as possible.

A "WiEnN




The Journey of the Marble

This marble run
includes a ‘bridge’
between 2 towers.

Where do you think
the marble starts?

Where will it end up?

In which part of the
run does the marble
travel the quickest?

Where in the run is it
travelling slowest?



Your task today:
design your own
marble run!

It needs to include:

* 2 vertical towers

* 1 bridge that joins
the 2 towers

Joins that are
strong, tidy and
allow the marble
to run




A small, thin half tub catches the
marble and directs it down the bridge.

The ends of the cardboard tube are
shaped and small cuts are made to
help the tube to fan out and

accurately fit the other tube.

Joining




Draw a picture of the most effective joining method you used.

—

Draw a picture of the least effective joinin

.

[

Describe the method (think about strength, functionality and aesthetics).

Strengbh = a/jo
Funchgonal(/‘ﬂ: 10/10

Describe the method (think about strengtt

S’L’f@(ﬂjH’l B

Aunction s -
aesthefic = A

Resbhetics = neat; 5@@0@‘:’3{
‘ SErong; STHraygs
SeC0Ue

Mm



' [
1. Who built [ rzmb,rtgge?

2. What are the different types of
b,n',dges?

¥ Why does the Tower of London open
u,p,?

L. Where in the world is the Longest /
La,rgest b,ri,dge?

5. When wus the | ronbrtd.ge built?

6. How are bn',d.ges built to support hu,ge
amounts of weight?




Always wear safety
glasses.

Always look at
what you are

doing.
o | SR
: Bot 1
Stand back when @ % o Close the blade

someone lssewmg- ‘ when not in use

Cut away from your

@ Always walk in the C la_j N4 0 OJ(V\ ) body

O

Jhaues
Keep your fingers o Secure object you ‘

uwuy from sews AT Shng

sclssors and cruft k
A W

Listen to your
adult.




Return to- prior learning
douhle page sprv.a.d. and

a,d,d,wha.tymha.vetea.mt

today!




Lesson |

IDEAS L.O: To investigate and, exm famous
MQS from around the world.

PROGRESSION OBJECTIVES

Create a detailed comparative report about two or more products or
inventions. Productsa.ndUmmtwnscanbzcompwedqug a.rangeqf
criteria, such as tfwmpactonsac&ty ease of use, a,,opwmce,and
vul,uzfornwm.y.







Hemamsomfamousbndgesfmmamwbdtiwwvﬂd,
ccmyouLdentgcy whattypzqurtdgemchomts?

Millau Viaduct, € te Bri_dgc. :
i lifornia
Creissels, France I

Tower Bridge,
London, England




o What is the purpose of each bn;d.ge?

o What materials have heen wsed?

o Which materials are best foreach pu.rpose?

o What is the age of the bridge?

o Has the functionality /purpo:seaftiwbrldge
cha.nged thrcrughtimz?

-

Ann,ota,bacd,ea,sonbjgpapzrmteams



Location of bridge:
Iype of bridge:

Ageiwe:
Purpose of bridge (then and nowl:

Materials wsed.:

N

te;ch.ruoalfwtwmqftlwbndge
Chan.gesgouwould,maketo‘tlwdzstgnand,

Labelled




Choose 2 hridges and create a comparative report,

using these criteria.:
Name of bridge:

Location idge.:




DESIGN CONIEXT:

The city of Ankh-Morpork is a blaze! The only hridge
in and out of the city has bumnt to-a cinder and the

resbd.ents#tlmthymmwtmppszmabumﬁng

furnace!/

Your task is to- design and build o bridge that can
safely allow-the residents of Ankh-Morpork to- leave

the flaming city!



Who are the residents of Ankh-Morpork?

What dzslgn, features must your bn.dge have?

)




Create as a class, annotate and scm—pri.n!:forbovks...

Pru]ect title:

ldea - what e you d.z.anrunq?

Whe is the intended. outcome for?

Wh.a.ttsthzm,bmdad.pwpumofywdutgn?

Whatmﬂmihmnmtmfmmmtdzsigndenwnts?




Return to- prior learning
douhle page sprv.a.d. and

a,d,d,wha.tymha.vetea.mt

today!




Lesson 2

IDEAS L.O: To investigate the work of [sambard
KLnngm Brunel.

PROGRESSION OBJECTIVES

Understand hcrwke,y events and individuals in dzsi,gn, and mduwiogy have hzlpzd.
shape the world.

Analyse how-an invention or product has ngn{.chantLy chxwged or improved pzoplz's
lives. Peoplo.’s lives have been un.prrrvzd, in countless ways due to- new inventions and
d,esi.gns. forexample, the Morrison shelter, dzs:gnzd by John Baker in 1941, was an
indoor air-raid shelter used in over half a million homes d.uring the Second World
War. It saved the lives ofmnypzop&caughtmbombugmds

Present a detailed account of the sgn{fz.came, of a favourite dzsxgrw"ormve,rwor. The
SLgm:cha,rLce of a dzngnzrorLrwenborcan be measured in various ways. Their work
may benefit society in health, transport, communication, education, the built
environment orbzchndogy. It may enhance culture in different areas, such as
fashion, ceramics or computer games.




Read thmugh,

All About...

lrﬂim




Watch and annote key facts around your image in
your hooks. ..

ISAMBARD
KINGDON

BRUNEL

A SROSEAM., ME. ]S

e ——
o —— e —

) 001/531 «0 B & [ O 3]




Use.yournoﬁasa.nd.thzu}foma,uonta
pmduozabzautgculd,oub.bzpages
about [sumbard like the ones bhelow:

1200900 - jpeg
frendiwitter.com |

I Feedback




Return to- prior learning
douhle page sprv.a.d. and
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Wednesday [7th November
EIP [.O: Toexplore and create differer

structures.

PROGRESSION OBJECTIVES

Select from and use a Mdo.rmngeqftccb and.eq,tu‘prww to*pn.g%mpmdncal
tasks (forexample, cutting, shaping, joining and finishing), accurately.
Sdectfrmnand,usea,wtdzrrungeqfnwwwls a.nd.ccrn.)nmwmts, W:Ludmg
construction materials, textiles and Lngmd.w,nts accm'd,mg to- their functional
properties and aesthetic qwalit&s.

Apply their understanding of how- to- strengthen, stiffen and reinforce more
complex structures.




Emley Moor Tower in Huddersfield cr e:‘a t
is 330.5m high and is the tallest
freestanding structure in the UK.

Bridgewater Place in Leeds
is 110m high and is the tallest
building in Yorkshire.

Build the tallest tower you can

i

fiafafia ]

AN RNI RARRRRR]

(ElElEl Gl Bl &l el b &l

Is the tallest tower
the best tower?

Bridges and structures Tallest tower



Why / why not?



leoum 1

Teom o

Toaum 3

Topm &




Bridges are everywhere; over roads,
over rivers and canals, spanning
estuaries and joining islands to the
mainland.

EI’ eXa te

Sometimes bridges have to span
great distances.

The Humber Bridge held the world
record, 1410m, for the longest single
span suspension bridge for 17 years
until 1998.

It has to support

longest hridge |2 block of
- 8 cubes 7Y

; at 1ts use

usmg an Al centre. but no glue,

piece of paper sticky tape

or other
materials.

Photos: Peter Smith Associatel

Bridges and structures Longest bridge



Engineers are challenged to They use triangulation, /ﬂ;‘%c r e:‘a e
make structures which are  suspension techniques 4 : Ty o
strong, light and efficient.  and arches to achieve this. o 11 ]

Photos: Peter Smith Associates

How many cubes can you Number of cubes Now bend one piece of
place near the centre supported card and use it as an

?gﬁgres::,e bridge [ 1 How does this affect the
. strength of your bridge?
What happens when you 2 i

change the number of
layers of card?

Bridges and structures Testing bridge design



What have you found out 7

Onasrrwllpie.caofA’-rpap,Qr, draw the structure
thu,tyou huveexpiomd.

Annote yow'd:uwtng with tfwfoﬂomng
te,ch,rucalvucabutafy

base, arch, triangulation, height (cm), length of span
(cm), folding, corrugating, hox sections efc...



Drawad.ba.gramofwha.td;;dritworkand,a

quick explanation of why:

Drawadtagramofwfw,td,tdwmkanda,q,utck

explanation of why:



Return to- prior learning
douhle page sprv.a.d. and

a,d,d,wha.tymha.vetea.mt

today!




Lesson L

FIP L.O: To create a strong bridge structure, capable
of w a set amount of W@ht.

PROGRESSION OBJECTIVES

Sdmtfrmnwuduseamdermngecftoviswvd@gupﬂmwwompmﬁ&cal
tasks (forexam)nlz cutting, shaping, joining a,nd,ft,rushmg) accurately.

Select from and use a wider e#anaLsand. uww,dmg
construction materials, bextdzs a,n.d,mgred.wnts accordmg to*thurfunctmwl
gvpzrtwswmdazstfwacq,uab,tws

Apply tfwrundm—sta,ndmg of hxrwto*strengthm. stiffen. and reinforce more
complex structures.




VOCABULARY

crease strength. Lollipop sticks make excellent struts.

hre put on a bridge. On large bridges, this may be the number of cars; for
ights available, such as pens or books.

marily of triangles to give them strength.

ped and have abutments, structures to support the arches, at each end. ‘ .

MECHANICAL
Y - 4 ENGINEERS

antilevers, which are horizontal beams that are supported on only one

t are suspended from cables.

suspension bridges, as they are held by cables. However, the difference
he towers holding the cables are proportionately shorter.

bhape with straight lines. The name tells you how many sides the shape
sides.

aarms aaoms dho sadhits banle bhoars




EACH TEAM WILL NEED

O &b

Lollipop Stick Flastic Band Bulldog Clip Clothes Peg
30 20 16 10

&

White Tac



MIAIN CHALLENGE

‘he challenge is to work together as a team to
wild a strong bridge across the gap in front of you
Ising the materials provided.

sreat engineers always create designs of what
heir final masterpiece will look like. Sketch out
lifferent options and experiment with different
pproaches.

‘he bridges must span at least 45cm and hold
rach weight for at least 10 seconds.

9,

30-401

Don't forget to think about the design princi
you can find in the six main bridge types
remember, if you can make the bridge symmet
you're less likely to have weak points.

Once completed and tested, there will be a ¢
discussion about your findings.

[




BUILDING YOUR BRIDGE i

There are many ways to build a bridge using the materials provided. Use your creativity to form innovative,
load bearing structures!

TECHNIQUES TO TRY

3 Lhe g
STRAIGHT JOINT ANGLED JOINT o
Join two lollipop sticks together in a line using a Angled sections can be joined together as shown "'
bulidog clip. Be sure there is an overlap between below:

both lollipop sticks to ensure a strong joint.

TRUSS

By combining these techniques, you're able to
create a truss. Trusses are excellent at distributing
the load applied to your bridge. Several trusses
can be joined together using the provided
materials to create strong. stable structures. Use
these techniques to get building!




RENGTH OF TRIANGLES

JF OF CONCEPT

the image to the right.
ough on one corner, it
bus shape and could
ridge building!

ige that uses squares? Not to worry, you can use triangles to create a more stable
deas below to give you some inspiration.

However, if you push on one corner of a triangle, —
the force travels down the edges and keeps the
shape rigid. This is why triangles are considered

the strongest shape.
o = Got your heart set on a bridge that uses squares? Not to worry, you «

square. Have a look at the ideas below to give you some inspiration.

=




In books, draw- an
annotate these

BUILDING YOUR BRIDGE

There are many ways to build a bridge using the materials provided. Use your creativity to form innovative,

load bearing structures!
TECHNIQUES TO TRY

STRAIGHT JOINT ANGLED JOINT

Join two lollipop sticks together in a line using a Angled sections can be joined together as shown
bulldog clip. Be sure there is an overlap between below:
both lollipop sticks to ensure a strong joint

TRUSS ADVANCED
By combining these techniques, you're able to mcmo‘m

create a truss. Trusses are excellent at distributing

the load applied to your bridge. Several trusses Perpendicular faces can be created by fixing
can be joined together using the provided two lollipop sticks to a clothes peg using a
materials to create strong, stable structures. Use e B RE i it
these techniques to get building! . E
particularly useful when constructing the

sides of the bridge.



Draw- and annotate your final brtdge dzsign.,

using thzcarrecttedmical\ronabuiafy:




Lesson 5

FIP L.O: To understand and explore the complexities
of different structures.

PROGRESSION OBJECTIVES

Sdmtfmmwlduseamdermngeoftoviswvd@gupﬂmto'pzjompmﬁacal
tasks (forexam)nlz cutting, shaping, joining a,nd,ft,rushmg) accurately.
Solmtfromandu,.se,a,wwzrmng of materials and uww,dmg
construction materials, bextdzsaﬂd,mgred.ww.s accordmg to*thurfunctmwl
gvpzrtwswmdazstfwacq,uab,tws

Apply tfwrundm—sta,ndmg of hxrwto*strengthm, stiffen. and reinforce more
complex structures.







Return to- prior learning
douhle page sprv.a.d. and
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Lesson 6

DME - L.O: To des{gn, my own Me structure.

PROGRESSION OBJECTIVES

Devetopdzsngncﬁteﬁaforafwmtmwlmdappmbngpmdudﬂwtwfﬁfar
purpose, ooTrurumea,tmg cltzw'lyma,ru,nge ways. Desagncnbana,
shauldwverﬁwmmduseqcﬂwpvdw agerungetaxyebed.wmd.fuwl
appearance. ldza.scanbzcmnnwnicated,mamngechuys,UwLudmgthmugh
discussion, annotated sketches, cross-sectional and explodzd dmgrwns

prototypes, pattern pieces and computer-aided design.



Tod.a,y, we are going to- design aw'Ankh-Manmk
bndge,!

Cantilever

g A
'; _—
F ~ '
” .
- - -

R T ———————— —
Suspension

LT LU L ]
D — ——
eam

A1 [T
-W-

7 Main Types of Bridges




To start with, we,n,e.e.d,a,d.e.sign bn‘tgcl

msbe.l,l.suswha.ttfwaﬂanourpm]e,ctts.
What could ours be?

Our dzsign, brief is:

Wrtbe.ttc&a.rl.y mHerb.ovks.



Im.agtruz. your dzngn,.
Sketchantmageqfttontiwsmallpmsof
pl.a.Ln, paper and lahel the technical features.




Wnbathzsu.b}wadulgsanddzta,dsbdow
I Bridge:

Te,chnLgu,e..s [ will wse to- make my_bftdge free-

standing:
SMM bzch.n.g‘ ues that | will wse:

Additional d,e,ngnfea,tums \

Whatlwtdnzedmordzrto'mkzmymg



When dzsr.gnmg we must use a dzscgn criteria.:

CAFQUES | Questions to Spark Ideas Design Criteria 1 Design Criteria 2
Customer Who is the product intended for?
Aesthetics What appealing features will it have?
CAFQUES | Questions to Spark Ideas Design Criteria 1 Design Criteria 2
Function What are ts functions? Qualt What design and manufacturing features will
4 ensure a quality product?
) How will the product relate to people’s size, H the prod ?
Erconomics low easy is the product to use?
? shape etc? Hsckiiy Will a user quide be needed?
ol -
How will the product relate to the environment
Environment - recycling parts, materials used in manufacture,
the manufacturing process?
Safety How will you ensure that the product is safe?




Return to- prior learning
douhle page sprv.a.d. and
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Lesson /

DME - L.O: To evuluate and adapt my design.

PROGRESSION OBJECTIVES
Fvaluate their ideas and.pmducts against their own de,si:gn criteria. and

Devdopdu(gnumforafmctwnalwuiappwbngpmductﬁwtwﬂt

for purpose, communicating ideas clearly in a range of ways. Des

criteria should cover the infended use of the product, agercmgeta.rge&d

a,nd,fuwlappw.rance, ldzascanbzconmunmtedmarmgeqfways,

m.cl.u.dm,g Ummugh discussion, annotated sketches, cross-sectional and
ign.



Annotate your image with the answers to these questions:

FUNCTION: What does it do and how does it work?
AESTHETICS: Is it attractive? Wh.y? What makes it
so?

CONTSTRUCTION: What is it made from? How?
Wh,y?



Discuss your d.e.ngn, with a

partner and think about
these questions:

@3

\
)

L

Does your d,engn. meet the d,o.slgn hrief?
Does your d,e,ngn, meet your dzngn.
criteria?

How will you a,ctualty make your dzngn,?

What a.d.a.pta.tl.ons does your partner
suggest for your d.esl.gn,?



Wri,te,ona,postl:tnote wha,tadapta,uo'rw
yourpa.rtmrsuggested, and stick in

' —

«-/

mep&&ﬁwmghdruftshwqumplan,mdytacapy
upasabmut’g‘uldm;b&pagespmadmﬂwmxtlesson!




De.vz[oping ideas. ..
[Ma,lce, a rough. pla.n,. : ]

oTyp,e of bn;dge,

o/ wunt my brtdge to-. ..

o How | M.le.a.lce,mg bn;dge,fre,e, .stcmd,mg
oSerLgHmumg technigues

o Aesthetics

e Environment

oSGth\lj

o Additional dm:gnfea,tures

o Materials needed



Return to- prior learning
douhle page sprv.a.d. and
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Lesson 8

DME - L.O: TO'chmth,esg;umcegfuJ MU e

build.

PROGRESSION OBJECTIVES
Fvaluate their ideas (md.pmducts against their own de,sign criteria. and

Devdopdu(gnmbmaforafwwtwnalwuiappwbngpmductﬁwtwﬂt

for purpose, communicating ideas clearly in a range of ways. Des

criteria should cover the infended use of the product, agerangetarge&d

cm.d,fuwlapfma.rance, ldzascanbzconmunm&dmarmlge,qfways,

m.cl.u.dm,g vaugh discussion, annotated sketches, cross-sectional and
ign.



Wn&upywpmasadaub&page
spmad. The most attractive
will be sent to- Ms Ca.rtwrtgh,t.

The Power of a Double Page Spread The Power of a Double Page Spread The Power of a Double Page Spread The Power of a Double . The Power of a Double Page Spread The Power of a Double Page Spread

missstanieyyrb wardpress.com missstanleyyré wordpress.com missstanieyyr€ wordpress.com missstanleyyr wordpres..  missstanieyyrb wardpress.com missstarleyyré wordgress com

e 1, |
s




Return to- prior learning
douhle page sprv.a.d. and
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Lesson 9

DME - [.O: To make a free-standing bridge structure
PROGRESSION OBJECTIVES

Select from and use a wider range of tools and equipment to- perform practical
tasks (for example, cutting, shaping, joining and finishing), accurately.

Select from and use a wider range of materials and components, including
construction materials, textiles and mgrad.w,n,ts accm'd,mg to their functional
properties and aesthetic qualities.

Apply tiwrundzrstandmg of hﬂwtvstwlgtfm, stiffen. and. reinforce more

complex structures.

Talmpictms#eachelmnm,t-a:mota&:wha,twmtweu?wwi
wu,stri,cky?



Return to- prior learning
douhle page sprv.a.d. and

a,d,d,wha.tymha.vetea.mt
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Lesson 10

DME - L.O: To evaluate mg_bnd,g e structure.

PROGRESSION OBJECTIVES

Evaluate their ideas a.ndpmducts against their own dzsi,gn, criteria and
Cn'.ti.c;uz, evaluate and test their ideas a,ndpmdl.wts and the work of
others.



Look at evaryone,'s finished bridges and

ta.szuush.e.d.plwto-s!
Annata.be.wtth.wha.tywmma‘stprm;d.qf
ahout it.

Complztetfwﬁna.l.evuhatMgrid.and
wﬁ.bza,shortpa.ragmphexpta.uunghow
wel.l.tfwdzscgnbanha.sbmnwtmd.

why.



eria

What I did well

How I could imprc




How well was your'dzsign
brief met?

To create a strong, inflammable and eye-
ca.tcht‘.ng b,n;dge that will allow-the creatures of
Ankh-Morpm'k tasa:fdy leave the city.
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