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About the Bridge Challenge 
The Build For The Line Bridge Challenge’ seeks to provide young people with fun, 

exciting and exacting experiences of Science, Technology, Engineering, Art and 

Mathematics (STEAM) 

Build for the line makes use of cardboard as the main building material and 

encourages young people to consider themes of reuse, recycling and sustainability 

as they create solutions to the different engineering problems.  

 

Background:  

Bridges are some of the oldest human made structures found around the world, 

used to allow the movement of people, vehicles and even water over obstacles 

such as rivers, roads and even gaps between mountains.    

 

The challenge:  

Working in teams of 4 to 6, students must design and build a free-standing bridge out 

of cardboard and using the fixings provided. The bridge should be able to transport 

a weight on a wheeled vehicle from one side of a gap to the other. 

The design type of the bridge (Beam, Suspension, Truss, etc.) is not specified. 

Students can study bridge designs through history for ideas and explore a range of 

skills and methods as they find and explore various ways to make, strengthen and 

reinforce their designs.  

Students are encouraged to research and prototype and then test and improve 

their final designs. 

Points are scored for meeting the regulation spans and strengths and these points 

can be supplemented with extra points for extra length or strength. 

 

Taking part in the global challenge 
Schools purchasing a Build For The Line cardboard engineering kit are automatically 

eligible to put forward their team’s scores and designs toward the Global Challenge 

where you can share details of your bridge’s features and strength and compare 

them with other schools around the world. 

The best performing bridge in each region will be eligible for prizes which include 

free entry to other challenges or competitions or free access to elearning materials.   
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Rules and regulations for the global challenge 
For schools or groups wanting to take part in the Build For The Line Global Challenge, 

there are some rules to keep it fair. 

Registration of teacher and school on Dendrite.me 

• The responsible teacher or adult at the school will need to create a free 

account on www.dendrite.me and enter or choose their school details. This 

will enable the ability to upload results to the leaderboard and receive global 

challenge notifications. A school email address must be used as new 

registrations must be approved by The Learning Partnership for educators. 

Teams and ages: 

• Teams sizes are between 4 and 6 students. 

• Students must be in Junior or Middle School (9 to 13 years). 

• Up to 5 teams per class can upload their scores to the global challenge 

leaderboard. 

Bridge design and size: (see also presentation and rules sheet for teams) 

• The minimum eligible bridge span is 2000mm (2m) in length. 

• The bridge must be free standing on the floor. 

• The distance from the floor to the bottom side of the bridge is to be between 

250mm and 450mm. 

• The bridge deck must be between 150mm and 250mm wide and can be up 

to150mm thick. 

• The bridge must support a minimum weight of 500g on the deck at any point 

across the full span. The test is made with a weight placed at the centre. 

Materials: (see also presentation and rules sheet for teams) 

• All bridge elements must be made up from cardboard that is cut from boxes 

or cartons and folded and joined to make bigger construction elements. 

• The total volume of cardboard sheet used by a team to make a bridge 

cannot exceed a volume of 100cm by 100cm by 30cm OR a total weight of 

5kg of cardboard 

• No single piece of flat cardboard used in the construction can exceed 1m in 

any dimension. They must be combined to create longer lengths or sections. 

• Each team can use up to 40 of the screws and 15m of string 

• No tape and no glue to be used. All parts must be reusable or recyclable. 

Help and support from adults: 

• All the design, planning and construction (other than cutting tasks) must be 

done by students.  Teachers can guide and suggest areas of research that 

may help but products must be the work of student endeavour.  

• Teachers may assist and support with any cutting tasks and the use of any 

sharp tools at their discretion.  Any cutting work done by teachers should be 

to the designs of the students. 

  

http://www.dendrite.me/
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Span and deck height illustration 

This represents the space where objects and vehicles can pass under any part of the 

bridge. This area must remain clear. 

 

 

• The bridge must span a minimum of 2000mm / 2m 

• The height from the floor to the bottom of the deck at any point under the 

span must be between 250mm and 450mm 

• The thickness of the deck that the vehicle travels on cannot exceed 150mm 

at any point 

• The bridge must rest on the floor.  

These rules are to ensure that moving weights are not too far above the floor. 

 

Deck width illustration 

The deck that vehicles travel on or that 

weights used for testing rest on, must be 

between 150mm and 250mm wide for the 

length of the span 
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Trusses and suspensions 

Triangular trusses and suspensions cables or stays can be used above the deck and 

there is no limit to the height of suspension towers or number of wires.  Large solid 

walls that have more cardboard than open space, are not allowed. 
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Counterweights 

Some bridge designs such as suspension bridges or cable stayed bridges are 

anchored.  Any suitable weight can be used to secure the bridge but they must lie 

on the floor (safety) and be beyond the span of the bridge.   They must only be used 

as anchors and no part of the bridge can rest on top of them. 

An example could be a plastic box of books weighing down a sheet of cardboard 

that cables are attached to.  

 

 

Teaching notes  

 

Integrating the challenge 
Teachers are free to integrate the Build For The Line Bridge challenge into the 

timetable as they see fit. It can suit topic work in Design and Technology or perhaps 

History. The activity can also be used as part of a STEM week or activity day. 

Collecting and storing cardboard in advance 
A good supply of corrugated cardboard is essential. This should be crease free and 

dry.  Large cartons and boxes can be cut down into easy to store sheets.   The 

maximum size for any single sheet in the bridge challenge is 1m x 1m.  Smaller sizes of 

A2 or A3 size can be cut from cardboard boxes to make a stock.  

Parents and students, local business and shops can all be engaged to build a supply 

of cardboard in the days and weeks in advance. 

Extra strong cardboard tubes, for example, pre-formed tubes used for carpets are 

not permitted.  All sections and long parts must be designed and engineered by the 

students for flat sheets as part of the engineering challenge. 

Find a suitable space and time to do the build 
With planning and preparation, students can design many parts of their bridge in 

advance.  The bridge building and testing activity can take place in a single 

afternoon in a school sports hall or other open space. 

Don’t forget to recycle at the end! 
Every 50kg of cardboard recycled saves a tree! 
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Suggested activities 
Use the Build To The Line: Bridge Challenge Overview presentation with students to 

introduce the challenge, the rules and to kick start their research into bridge design 

and structures. Printables for tool safety and construction ideas can form a display or 

be given to teams. 

Research activities (45-90mins) 

• Study the challenge topic of bridges and find real world or local examples to 

study e.g. The Clifton Suspension Bridge 

• Investigate famous designers, architects and engineers and their works. 

• Make a display of key findings or make team topic books  

Focused practical tasks and mini activities (90mins) 

• Conduct desk-based activities to develop skills in cutting, connecting and 

joining cardboard in various ways. 

• Explore ways to reinforce and strengthen braced structures using plies, 

triangulation or folded and formed sections, etc. 

• Investigate using string to provide suspension or tension within a structure. 

• Make card and paper bridge models and miniatures of potential designs. 

Design & plan for construction (45-60 mins) 

• Use the information and skills they have developed to begin to outline how 

they will create their bridge design. 

• Have students show how they think their design will meet the rules and 

restrictions of the bridge challenge. 

• Develop a list of any parts they may want to make in advance such as beam 

sections, string lengths, etc.  

• Make templates or patterns for parts that will be duplicated. 

Prepare and make (60-90 mins) 

• Plan the working space and assemble the materials. 

• Make up any common parts, e.g. beams or sections taking great care with 

any cutting tasks. Students can ask for adult help with any cutting task. 

• Assemble the design using the screw plugs, screw eyes, and string. 

Test and improve (45-60 mins) 

• Carefully test the design, adjusting and making changes as needed 

• Confirm that any modified design meets the challenge rules and restrictions  

Submit challenge results 

• Complete the scoring sheet for each team 

Use the uploading instructions to add each team’s total score and supporting 

evidence (if asked for) to the virtual leaderboard at www.dendrite.me
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APPENDIX 1: Build To The Line: Global Bridge Challenge Score Sheet 
 

School: _______________________________________________________________________________________________________________________ 

Name of team: _______________________________________________________________________________________________________________ 

Team members: ______________________________________________________________________________________________________________ 

Date of bridge building event: _________________________________ 

SCORE 

Measure Scoring details Score 
 

Span 

 

 

One point for every mm of span. 

(Global Challenge qualifying minimum = 2000) 

 

 

 

                                                              

 

Weight supported 

 

One point for every 1g supported in the centre of the bridge 

(Global Challenge qualifying minimum = 500) 

 

 

 

The Engineers  

Award 

[BONUS) 

 

 

Each team and the teacher will award 50 points to the team 

that they think has shown the best teamwork or  

problem-solving attitude. *No team can vote for itself. 

 

 

 

 

Total Score 
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APPENDIX 2: Build To The Line Bridge Challenge - Sample Risk Assessment 
 

ACTIVITY PERSON AT RISK SIGNIFICANT 
HAZARDS 

RISK* 
L           S        DR 

RISK CONTROL MEASURES RISK* 
L           S        DR 

Cutting and 
preparing 
cardboard 

Students and 
teachers 

Cuts and grazes 
from cutting 

tools 

2 3 6 - Ensure cardboard is free of metal staples or other sharp features 
- Share and display tool safety notes and posters in the class 

Wear safety glasses and use gardening gloves for major sawing activities   
- Ensure that students only use cutting tools once the teacher is satisfied that the 

students are trained and competent in the tool’s use. 
- Select and use the best tool for the task and the materials being cut. 
- Use cutting mats and safety rulers when cutting sheets on a flat surface 
- Keep a tidy working area, keep surfaces clear and avoid tools lying under scraps 
- Do not leave any cutting blades exposed. Students and staff should close any 

bladed tool they find unsupervised. 
- Store tools in a way that they can be counted & monitored easily.  
- Have student return cutting tools to a storage container between sessions of 

cutting work.  
- Always carry cutting tools between locations safely, ideally in a container  

- If there is any concern about a cutting task, have a competent adult carry it out 
- Ensure that the location of a first aid kit and a qualified first aider is known. 

1 2 2 

Construction  Students and 
teachers 

Slips, falling 
parts and tool 

injuries 

2 2 4 - Make everyone aware of the possibility of people around and behind a piece of 
construction when assembling 

- Keep a tidy working area and ensure it is large enough for the proposed 
construction 

- Keep tools and fixtures in a storage box and avoid small parts being left loose on 
the floor where they could be a slip hazard 

1 1 1 

Testing Students, 
teachers and 

visitors 

Falling parts 2 2 4 - When using weights to test a construction, do not lift them above the heights 
provided in the challenge guidelines. 

- If weights are used above a hard floor consider using a crash mat or sections of 
carpet underneath in case of falling weights 

- Ensure appropriate footwear is worn 

1 1 1 

Disassembly Students and 
teachers 

Moving object  
impacts, trips 

and falls 

2 2 4 - Ensure that deconstruction and disassembly happen in such a way that a large 
structure will not collapse or become unsafe 

- Remove all reusable fixtures and place them in a storage box as they are collected 
- Keep the area tidy and collect recyclable elements together  

1 1 1 

* Numbers used are for illustrative purposes only, ** Residual risk is the level of risk that remains after suitable and sufficient control measures are introduced. 

LIKELIHOOD (L) = Frequent (5) – Probable (4) – Occasional (3) – Improbable (2) – Remote (1) SEVERITY (S) = Catastrophic (5) – Major (4) – Reportable (3) – Serious (2) – Minor (1)  Degree of Risk (DR) = LIKELIHOOD x SEVERITY 

Person/s completing document    

Signatures/s    

Position    

Time and date completed    

 


