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Acknowledgement 
of Traditional 
Owners and Elders

I’d like to begin by acknowledging the 
Traditional Owners of the land where we
meet today. I would also like to pay my 
respects to the Elders both past and present.

I also extend that respect to the Aboriginal 
and Torres Strait Islander people here today.
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Agenda

1. Forces

2. Types of bridges

3. Practical application
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Forces

When considering a bridge, we must first understand what 
forces are involved.

Forces can be static (stationary) or dynamic (moving):
• we only need to look at static for this project.

A bridge is a structure with many aspects:
• it supports itself (dead load)

• it carries load(s) (live load)

• it transfers all loads to the ground via supports.
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Forces - basics
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All of these are present in a bridge!
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• Under compression:

• a member will try to buckle – depends on 
thickness.

• Under tension:

• a member will try to stretch – ultimately 
snapping.

• When bending:

• multiple forces occur in the member.
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Forces - basics
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Forces - basics
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Main approach for this project
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Applied load

Loads transferred 
via structure –

roughly split in 1/2 

How the loads are transferred depends on the type of bridge!

SupportSupport

Types of bridges
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Main types of bridges
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• What is the most applicable bridge types for this project?
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Types of bridges
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Practical application
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Specifications - general

Materials:
• commercially available spaghetti

• glue - PVA/white glue, hot glue or super glue.

Dimensional:
• must include a loading hook at midpoint of the bridge

• must have a deck (for a matchbox car) with a minimum width (3cm?)

• bridge must span at least 37 centimetres – clear span 35 centimetres. 
No thrust support from the vertical sides of the test rig can be used

• the total mass of the bridge including spaghetti, glue and loading hook must 
not exceed 300 grams.

Department of Transport and Main Roads 14

13

14



28/04/2025

8

Need to consider

Key factor is to understand how spaghetti performs:
• under compression?

• under tension?

• when it is glued?

• when wetted (to shape) then dried?

Important to test and prototype the design

Note – Quality of spaghetti varies from brand to brand and also 
between packets of the same brand – it is not consistent.
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Need to consider

How the metal hook is supported:

• it needs to transfer the applied load to the spaghetti bridge

• utilise the whole area of the metal plates to transfer load – disperse it.

The ‘deck’ doesn’t need to carry any load so keep it light

Bracing is also important to help keep the structure from 
‘twisting’ - Torsional bending
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Bridges - truss
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Alternating 
compression 
and tension 
diagonals.

Interior 
diagonals are 
in tension and 
verticals are in 
compression.

Pratt truss

Warren truss

Bridges - truss
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Burdekin Bridge - truss

Bridges - arch
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Need to strengthen/brace ends

Vertical hanger

Arch in compression

Hangers in tension
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Bridges - arch
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Arch in compression

Hangers in tension
File:Spaghetti bridge.jpg -
Wikimedia Commons

Load
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Merivale Bridge - arch
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Bridges - beam

Beam bridges are simple structures:

• beams or girders need to be thick or deep enough to resist the bending forces

• deep beams or girders can ‘twist’ – therefore bracing is needed.
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Bridges - beam
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Beam types:

• Solid

• I-Girder

• T-Girder

• Box

Beams/Girders

Cross bracing
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Bridges - beam
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Depth 
improves 
strength 
against 
bending

Width 
resists 
twisting

T-GirderI-Girder

Solid

Common Variations

Overlapping strands of spaghetti

Burnett River Bridge - beam
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Burnett River Bridge - beam
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Bridge - beam

Department of Transport and Main Roads 27

Photo by Stephen Blenman on Unsplash

Note girders and 
cross bracing

Sir Leo Hielscher Bridge - box beam
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Lockyer Creek Railway Bridge - combined

TMRQld @TMRQld TMRQld Department of Transport and Main Roads

Thank you and stay 
connected

www. tmr.q ld .gov.au
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