
Team 47 Trusst Solutions: Truss Load Optimisation 

The Issues: 

 Transportation produces significant costs to the business.

 Measuring load optimisation can be very difficult.

 Additional costs incur when  things don’t go as planned.

 Strict restrictions set by the DVLA have to be followed.

 Load planning is a specialist skill held by very few employees.

 Training new employees can take a lot of time and resources.

Background Research on Pasquill: 

 What is a truss? A truss is essentially a framework used to support a roof, bridge or

other structure.

 Why are they used? Roof trusses are the most widely used form of framing in the UK

due to their flexible and cost-effective design solutions. They provide integral support to

the roof structure and are able to bear high volumes of weight. They are an architectural

necessity when it comes to supporting any structure.

 On average, a single truss costs £40 but this varies as material and complexity changes.

 What Pasquill’s roof solutions are known for:

 Speed of installation.

 High levels of construction accuracy.

 Enhanced technical possibilities.

 Structural calculations.

 Reduction in on-site waste.

 In terms of delivering the trusses, the maximum weight that can be loaded on a single

trailer is 28 tonnes.

The Challenge: 

“To find a solution to accurately load plan and reduce time taken to 

train new loaders”.

Our “Portable” Solution: 

To tackle the problem, we have decided to develop a portable and cost-

effective solution that can be used by practically any employee. The solu-

tion consists of two parts: 

 A Zebra (portable device) which will be loaded with an application to

allow the loader to select the trusses in the order, including ply num-

ber, overhang etc. The Zebra will then calculate and display an illus-

tration of how the trusses should be loaded onto the trailer, resulting

in minimum wasted space.

 A ultrasonic height detection sensor which will be used to display the

required elevation of the truss, allowing the loader to have an accu-

rate measurement and load accordingly.

Initial screen the loader will be able to 

interact with. It allows them to enter the 

quantity, ply and overhang of each truss 

based of the truss iD.  

We understand that for new loaders, entering 

values based off the truss iD can lead to errors 

which is why we implemented the following 

option.  

Once the truss iD is pressed, it will bring a 

secondary screen that handles the displaying 

of all important data such as height, weight 

and gradient. 

The final screen gives an illustration of how the 

truss should be loaded onto the trailer. The align-

ment and placement of the trusses is dependant 

on the following factors: 

 Quantity of trusses

 Weight of trusses

 Length and height of trusses

The system calculates this by taking the initial, 

available volume on the trailer and subtracting 

the volume occupied by the entered truss. This 

process is then repeated until all entries in the 

order have been entered. 

Cost of our Proposed Solution, Is It Cost-Effective?: 

During our research, we found that Pasquill lose approximately 250 trusses per 

year due to damage/theft or incompliance during transport. With each truss av-

eraging £40, this amounts to £10,000 per year.  

Our solution is evidently clever and solves the Pasquill’s problem by having a 

step-by-step process for the loader, making it easy to understand and learn 

whilst ensuring minimal wasted space which simultaneously saves time. 

The approximate costs for the entire solution are as follows: 

 Zebra - £400.00 each

 System installed on this - £1,500

 Arduino Uno REV3 - £20.00

 Ultrasonic Senor (Parallax) - £28.00

 Protoboard - £5.00

 An Operating System (Windows/Linux/MacOS)

_________________ 

Total cost: £853.00 per branch, with a one time cost of £1,500. 

_________________ 

Based on the figures, the solution sounds very reasonable, it also handles every 

aspect of Pasquill’s problem; it makes it easy to train new loaders as the system 

has a step-by-step process and the sensor decreases the margin for error signif-

icantly. The system also handles the space efficiency by taking the required vol-

ume for each truss and placing them accordingly. In terms of cost-effectiveness, 

if Pasquill implement this in every branch, we can reduce the number of trips 

each week by at least one. The cost of transportation from Huddersfield to Dud-

ley is approximately £400-500, this is an annual saving of £21,840. Evidently, 

this number would increase as the trips are reduced. 

Ultrasonic Height Detection System: 

The above images show an ultrasonic sensor integrated with a micro-controller 

on a Protoboard which uses radio waves to determine objects present in front on 

the sensor. The system requires a PC operating system in order to operate it. The 

whole cost for the setup will can be under £150. 
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