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Variety of a Pratt truss
bridge, with extra material
at the top and bottom
which redirect the force.
Not too much costs,
seems sturdy. Will be able
to distribute forces well
due to triangulation .
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This bridge will be extremely
tough to build, because
perfecting each and every angle
is very hard. It has a low cost,
could support lots of weight if it
is built to plan.

Design 2:

Mix between a suspension
and cantilever bridge with a
support at the bottom. Cost
is minimal, wide range of
material. Not very good art
resisting compression. If it

hold lots of weight (100N),

Design 5:

Ancnmsges will alow for

« forces to pass
da wn onto me buttresses.
Reducing stress on the bridge

Anchorage under tension

winning factor will be high.

Not too much coming out, so that
there is less chance of it snapping
due to tension from both strings

Black = Laminated card
Orange = String
Tension Cables under tension

because they are being
pubed

Towers under com)

Might snap there because the distance

away from the force Is quite large,
meaning a greater moment
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This bridge focuses on resisting
against tension and compression.
Cost will be on the higher side,
but the sturdiness will make up for
that. It will be hard to build.

Design 3:

Braces could have been used in the
form of string, but it would be too

complicated and the area would be 1 could create a mixture of
undergoing compression, so it would plaster and PVA glue to make
edundant the joint stronger

Triangulation -
Balsa Wood So all forces are
distributed

avenly.

Compnasslon

pushed down by the

force. It is also going
tension

it will start stretching

Many gusse\ plates because there
lesigned support against
. this will stop the joints

ing apart and strengthen

compression

Tension  Struts will resist
compression

-
Evety column is under
comprossion becalise
Jorcs 1 pushing down
onit.

Compression

This side will undergo
causeit  undergo tension
is being bent inwards
against itself.

This side of the beam will
because it
will be stretched.

Variation of a truss
bridge, With extra
support at the
bottom. Will resist
compression very
well, tension will be
a problem. Costs a

lot, but it is very
sturdy.
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This bridge distributes forces well
to the buttresses, it will be
extremely tough to make, but it
will not cost too much.
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—p—D_IS_ lacement [ oo | chose Design 3 because it was not hard to make, Results : C1
Finite E_Iement P oo very sturdy and would not cost me too much. It ;
Analysis (FEA oozsa consists of 28 gussets, to prevent the splaying of joints. !
Before Testing c2
C3
C4
Working Drawing
_ . The glue needed to set for
Hinigmm e longer, you could see that at the | 5
P This snapped because the bottom of the bridge was point where it snapped. | left it to
Y AN AN N \INZ i i ' t for 9 hours, if | do this again |
8 3 going under tension, as the structure was bending. se ; g
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During the test the bridge was

Max: 0.03892 mm

Joints:

Diagonal Butt Joint -
Increases surface
area, reduces shear
force

Distributes the force
equally between the
perpendicular pieces
of wood

Testing:

< bending, which made the results
not as accurate.

Add gussets to weak joints,

Force Nf 48.5 especially if glue has not fully set.

Peak Nf 115.4

a lot more efficient to cut
wood than craft knives

Min: 0 mm . | predicted it would break there
rysgédggﬁsgz:; ;e;t‘i:s because there is just the one st -
tvFv)' ting t h the oth supporting it, and the joint is &
This area is under stress, ISting 100 much the other slightly loose.
measured in Pascals, and This red area got displaced the way a -

most is in the middle where the
struts and beams are.

compression

Means that the X design was not as useful in
transferring the load. Maybe a single strut would
hayve been more effective. Seen here:

Force is not distributed evenly, |
could have used the concept of an
arch, redirecting the load

Not undergoing much
displacement because it is
supported by the buttresses

This part could be more
stronger, with an X design or a
single strut to make it take and
transfer more load

| could have used plaster, which has a lower
yield point, Yung's Modulus, which means it is . X
brittle. This distributed the force well, as

it is decreasing

During the test the bridge was
still twisting, meaning that the
force was not coming flat on
the top, it was coming at an
angle in some parts

Pins do not make your
structure stronger. They
put rods in wet cement
and then set it. Not set
the cement and then put
the rod, that is what it is
like if you do this in this
project.

| chose not to use the hot glue
gun because it is not as
strong as PVA glue and is
more bendy

| learn that disc sanders are

Name: Aryan Sahai Candidate number:

Centre number:

Project Title: Structures Page:




