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The best Tarmac option for Petrol Forecourts in the UK.
[bookmark: _Toc165305521]2. Introduction and background
In a trainee Quantity surveyor role, the experience and work can vary for each company. The tarmac and forecourt industry are ones that specialise within the fuel sector. The company included in this assignment are reliant on the use of specialists or subcontractors that are experts within their field. They are responsible for any quotes relevant to subcontractor work, ensuring the companies meet the Health and safety standards and ensuring they meet respective payment terms. A trainee Quantity surveyor is then responsible for booking the relevant  subcontractor orders. The subcontractors available in the industry is significant, the one that appears to involve the largest cost is the laying of tarmac to the forecourts or within the petrol stations perimeter. Dealing with a wide range of clients within the fuel industry, each client will have particular specifications for the works that are carried out on a forecourt. This research looks to identify what tarmac is best suited for a petrol forecourt. Almost every project the researcher is involved with requires a tarmac finish. 
[bookmark: _Toc165305522]3. Aims and objectives

[bookmark: _Toc165305523]Aim
Working for a large Construction Company, Specializing in Forecourts. The skillset covers all aspects of forecourt construction and maintenance. In this research project, the aim is to identify the best type of tarmac works for a petrol forecourt. This involves understanding the various options available to the client to complete tarmac works. The below research will identify what type will offer the overall best value.

[bookmark: _Toc165305524]Objective

· Finding tarmac works that can withstand heavy traffic, frequent vehicle movement.
· Identifying tarmac works that offer the best balance between long-term performance and initial cost, ensuring value for money over the tarmac lifetime.
· Determining tarmac specification that can handle the day-to-day requirements of a petrol forecourt, including the weight of fuel tankers, drainage systems, and any specialised equipment.
· Ensuring that the chosen tarmac works meet all relevant regulatory requirements, such as local council regulations or industry standards for petrol station construction.
· Considering the visual appeal of the tarmac works, as it can contribute to the overall impression of the forecourt and the company's brand image.
· Evaluating the level of upkeep and maintenance needed for different tarmac works options, including regular inspections, repairs, or resurfacing, to minimize disruptions to operations.
· Identifying tarmac works with a proven track record of durability and longevity, reducing the need for frequent replacements or refurbishments.
· Considering the impact of the tarmac works for customers.	Comment by Deborah Hughes: Very good but this is a lot of work.  You may have to reduce this before submitting.  See what you can do.	Comment by Megan Rymer: Left this here in case you want to remove any bullet points 



4. Methodology 

The majority of the companies sites outlined during this assignment are (forecourts) they require a tarmac finish as per design specification. All of the information required to ensure the correct tarmac is being laid, can be found in the client’s standard details package or alternatively it will be highlighted in the site construction drawing. To become a subject matter expert within the company would mean, becoming the go to person if there are any tarmac queries. There would need to be and understanding of why the use of certain build ups are preferred, why they use particular materials and if there is a more viable product available on the market. In a QS role, the aim would be to advise the customer on additional savings by using alternative methods, for example do we need the tarmac build up to be as thick for car footfall as it would be for areas that are predominantly used by heavy good vehicles. Tankers and HGV’s attend the forecourts almost daily, to deliver products to the shop or fill the tanks up with fuel. From regularly visiting sites it has been documented that forecourts with smaller turning circles seem to be the ones that the tarmac needs to be replaced more often due to the damage they cause. (Swift Surfacing, 2024)

Regarding tarmac types, HRA (hot rolled asphalt) and SMA (stone mastic asphalt) are both types of asphalt that are used in road construction. However, there is little research on which is best for the forecourt, this is also the same for the build-up of tarmac. Often when replacing trenches on site there is a request for HRA. However, if covering larger or more substantial areas there is preference of using the SMA option. Evidence suggests this is because HRA is a better wearing material that allows vehicles to easily turn on, which avoids the tarmac breaking up, however is not as aesthetically pleasing as the SMA option, which is known for tearing up or wearing away when used for trenches. SMA is generally the preferred option for larger areas of the tarmac and this is down to it being a low costing, yet a more aesthetically pleasing product.  HRA (Hot Rolled Asphalt) tarmac and SMA (Stone Mastic Asphalt) tarmac are two different types of asphalt materials used in road construction. (Edwards, 2023)
HRA tarmac is a type of asphalt mixture that is laid hot and compacted to form a smooth and durable surface. It is commonly used for surfacing roads, driveways, and car parks. HRA tarmac is known for its high resistance to deformation and cracking, making it suitable for high-traffic areas.
SMA tarmac, on the other hand, is a more advanced type of asphalt mixture that contains a higher proportion of stone aggregates ( a particular material made up of crushed stone, sand, or gravel) compared to conventional asphalt mixtures (a mineral aggregate bound together with bitumen and laid in layers, and then compacted). This makes SMA tarmac more durable and resistant to wear and tear, making it ideal for heavy-duty applications such as highways and motorways. SMA tarmac is also known for its excellent skid resistance and noise reduction properties. In summary, there are many differences between HRA tarmac and SMA tarmac.  

The two prominent differences that require consideration, when constructing petrol forecourts lie in the composition of the asphalt mixture, with SMA tarmac containing a higher percentage of stone aggregates and offering superior durability and performance compared to HRA tarmac. There are two main renovation clients of the Forecourts Company, and they are major companies in the fuel industry.  Combined they are responsible for thousands of UK petrol forecourts. This figure is constantly rising as they continue to purchase more petrol stations/forecourts. With the net zero goal the companies are installing electronical vehicle charging points as well as maintaining and installing fuel lines, the majority if not all projects require a tarmac finish. 

The client’s tarmac specifications will vary depending on the site. Company 1 want a 130/30 ratio, laid on top of a 150mm of whacked/rolled type 1 (stone). This process will create 2 thinner layers of tarmac which is more economical for the client whilst, meeting quality standards.
The 130mm is a superstructure coat built up of a 20mm coarse aggregate (fine stone) which is followed by a 30mm thick SMA (Stone mastic asphalt) which has 10mm granite stone in the build-up, this is rolled to the site-specific plan. 

Company 2 have a greater build-up which is a 150/60/40 ratio finish. The process requires 3 layers of build-up creating a thicker tarmac, which is the required standard detail of client 2. This is made up of 150mm thick macadam (tarmac) road base that has 28mm size aggregate. The 60mm is a hot rolled asphalt base course with 20mm (max) sized stone aggregate, then the 40mm finish will be hot rolled SMA with an aggregate size stone ranging between 10mm and 14mm. 
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Figure 1 - Taken from personal communication (Company 1, 2023)
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Figure 2 - Taken from personal communication (Company 1, 2023)

The approach to research will include reviewing existing literature, articles, reports, and studies on tarmac works for petrol forecourts (although early signs have shown that there is limited reading lists). An alternative approach to research may need to be adopted, looking into other tarmac works for industries such as in airports, carparks and roads. This information can then be transferred and made specific to the construction of forecourts.
 
Additionally consulting with experts in the field, such as experienced staff members within the company or contractors/clients that specialise in petrol forecourt construction, as well as tarmac contractors that have used by the company in the past. These stakeholders can provide valuable insights such as lessons learnt from pervious projects, product knowledge including materials that have proven to be durable and cost effective and most effective means of instillation. By reaching out to experts in the field, questions can be raised about tarmac and it’s history in the construction industry. This could be engineers, contractors, or people who work regularly with tarmac. 

Alternatively, there are many other options such as online research. There are resources available online that provide information about tarmac, including its composition, uses, and maintenance. From reading articles, blogs, and academic papers on the topic to visiting websites of tarmac manufacturers will also valuable. Many manufacturers of tarmac have detailed information on their websites about their products, their specifications, and how to use them effectively. The opportunity to take a course or attend a seminar may also become available in the near future. There are courses and seminars available on tarmac and other types of pavement materials. These can provide a more in-depth understanding of tarmac and how it is used.

However, the preferred method of learning will be having “hands-on experience”, this allows for a visual aid, learning by reviewing the process from start to finish. Getting practical experience with the tarmac projects that the Forecourt Company specialises in, will also make it possible to record the dangers and lessons learned from forecourt construction, which will be crucial for further research and development in this area. Working on a tarmac project, observing the installation of the forecourt or car park, or even working alongside a tarmac contractor will provide additional learning opportunities. This will provide a useful grasp of tarmac operations and optimal use. Bridging the gap between theory and practice will be made possible with site visits to currently operating fuel stations would also be helpful in order to see and gain knowledge about the implementation of different tarmac works. It would allow for opportunities to reflect on how the outcome may vary and to understand how a concept could be applied to future projects. 


[bookmark: _Toc165305527]QS product Knowledge

It is important for a Quantity Surveyor to have product knowledge and to know exactly what is required to value a job correctly. Getting accurate estimation is vital. Having knowledge of different construction materials and products allows Quantity Surveyors to accurately estimate the cost of a project. They can assess the quantity and quality of materials required, as well as the cost implications of using different products. Knowing this allows for value engineering, Quantity Surveyors can suggest alternative materials or products that may be more cost-effective without compromising quality. This can help clients save money on construction projects. It also ties into quality control, having in-depth knowledge of products allows Quantity Surveyors to ensure that the materials being used meet the necessary quality standards and specifications.

Quantity Surveyors often need to negotiate with suppliers or contractors to get the best deals on materials. Having good product knowledge can give an advantage in these negotiations. Understanding the properties and performance of different products can help identify potential risks or issues that may arise during construction. This allows to proactively address these issues and prevent costly delays or rework. Overall, having product knowledge is essential for Quantity Surveyors to effectively manage costs, quality, and risk on construction projects.

[bookmark: _Toc165305528]Forecourt Works
The methodology for laying tarmac on a petrol forecourt involves several key steps to ensure the successful installation of a durable and safe surface for vehicles and pedestrians. Setting the site up correctly is extremely important. Before laying the tarmac, the petrol forecourt must be thoroughly cleaned and cleared of any debris or obstacles. Any existing pavement or surfacing material should be removed, and the site should be levelled and compacted to create a smooth and even surface.

For the installation of the base layer there must be a layer of gravel or aggregate material that is typically laid first to provide a stable foundation for the tarmac. This layer is then compacted using heavy machinery to ensure proper bonding and strength, often being pressed down with force repeatedly.  For the tarmac application the base layer must be in place, the tarmac can be applied using specialised equipment such as a paver machine or roller or sometime even laid by hand.  The tarmac is typically heated to a specific temperature to allow for proper spreading and compaction; however, this is dependent on the location of the tarmac on the petrol forecourt. A forecourt has certain zones that hot works cannot be complete due to the risk of hot works colliding with the vapours from the fuel. 

After the tarmac is laid, it must be carefully compacted using a roller to ensure a smooth and even surface. Any uneven areas or imperfections should be corrected immediately, and the surface should be allowed to cool and set before being opened to traffic. Once the tarmac has fully set, any necessary markings for parking spaces, traffic flow, or other designations should be applied. The edges of the forecourt should be sealed with appropriate materials to prevent water infiltration and ensure a long-lasting surface.

Glass door state that each petrol station has on average around 150 cars visits per day (ANON, 2024).  This is a lot of traffic to withstand for tarmac on a daily basis. Stop, starting and turning a vehicle in this short space, causes a lot of friction that can cause damage to the tarmac area. This does not account for any foot fall for customers who only want to use the shop.  

Overall, the methodology for laying tarmac on a petrol forecourt requires careful planning, precise execution, and attention to detail to create a safe and durable surface that can withstand the heavy traffic and potential hazards of a busy petrol station.



[bookmark: _Toc165305529]5. Conclusion

[bookmark: _Toc165305530]Beneficial research 

Engaging in this research project brings several benefits. Firstly, it allows for an informed decision-making process when selecting the best type of tarmac works for a petrol forecourt. This means the forecourt will be designed and constructed to meet specific requirements, ensuring optimal performance and durability. Moreover, by gaining knowledge on tarmac works, will allow a more comprehensive understanding of construction materials and techniques, which can be applied to future projects. Conducting research demonstrates the ability to critically analyse and evaluate various options, enhancing expertise in this field. (UMT, 2024)

Due to the amount of Tarmac subcontractors, available in the market, it is very important to have exceptional knowledge and understanding of the process of instillation and products being used. Researching tarmac will increase knowledge and understanding of the material properties, uses, and applications. This will allow for making informed decisions when choosing the tarmac for various projects including car parks, forecourts roads and pavements. By understanding the distinct types of tarmac available and their respective costs and qualities, it will allow for more precise and cost-effective choices when purchasing materials or obtaining quotations for sub- contractors. It will also help with quality Assurance. Researching tarmac will help identify the factors that contribute to its quality and durability. This will enable the identification and selection of high-quality tarmac that will last longer and perform better in the long run, offering excellent value for money and good customer service. This can also tie into environmental Impacts. Learning about the environmental impact of tarmac production and use can help make more sustainable choices that minimise harm to the environment. For example, weighing up the pros and cons of using recycled tarmac against a newly formed product. It can also help with career advancement or an option for other roles outside of being a QS. It could open doors to be a tarmac contracts manager or sales representative in that industry. Working in the construction or civils industry, having in-depth knowledge of tarmac can enhance your professional skills and make you a more valuable asset to your employer. Overall, completing research on tarmac will empower knowledge and skills that can benefit you personally and professionally.

[bookmark: _Toc165305531]Cost

In general, SMA tarmac is slightly more expensive than HRA tarmac due to its higher durability and resistance to deformation. However, the difference in cost between the two types of tarmac is not significant, especially when considering different thickness options. As such, the cost comparison plan for tarmac would show that the difference in cost between HRA and SMA tarmac is relatively small and dependent on the thickness of the tarmac being laid. In terms of cost-effectiveness, SMA is known for its long service life and low maintenance requirements. While the initial cost of installing SMA may be higher than other types of tarmac, the long-term savings in terms of maintenance and repair costs make it a cost-effective choice for roads in the UK. 

The below comparison is going to be based on build ups and not product type. 

The quotes used are supplied from the same tarmac company. Although included in the rates is the site location. The further the site is from the base of the tarmac company, the more expensive it predominantly is. Usually if there is a requirement for a larger area to be laid, this can also impact the price. For this example the 130/30 build up is at a further distance from the base than the 150/60/40 build-up. This puts the cost of the 130/30 at a disadvantage. The two quotes are from the company for the comparison.

	Site 
	Tarmac Build up
	Measurement
	Rate
	Distance from site
	Overall Cost

	A
	130/30
	820m2
	£47.01
	44
	£38,548.20

	B
	130/30
	166m2
	£56.37
	25
	£9,357.42

	 
	 
	 
	 
	 
	 

	C
	150/60/40
	395m2
	£86.13
	87
	£34,021.35

	D
	150/60/40
	468m2
	£62.30
	27
	£29,156.40

	 
	
	
	
	
	 

	 
	
	
	
	
	 

	Combined costs
	 
	 
	Overall Cost 
	Average Cost per M2.
	 

	A
	130/30
	986
	£47,905.62
	£48.59
	 

	B
	
	
	
	
	 

	 
	
	
	
	 
	 

	C
	130/30
	863
	£63,177.75
	£73.21
	 

	D
	
	
	
	
	 




From the table above, you can see on average across two sites that the 130/30 build-up saves £24.62 per m2. As a guide, Site A would have a cost an additional £21,484 for the 150/60/40 depth based on the average cost I have calculated in the combined costs section of my table. With no hard evidence that the 130/30 is a inferior product, it does offer large savings over the deeper 150/60/40 depth. However while still attempting to become a subject matter expert in this field it would be recommended to consult with a professional tarmac contractor to get an accurate quote based on the specific requirements of my project or site.


[bookmark: _Toc165305532]Results 

From the research presented above and speaking to experts, when it comes to choosing the best type of tarmac for petrol forecourts there are several factors that need to be considered. These include durability, cost-effectiveness, and the ability to withstand the harsh weather conditions that the UK is known for. SMA offers excellent durability and value for money. SMA is made up of a mixture of coarse aggregate, fine aggregate, bitumen, and filler material. The key feature of SMA is the high stone content that provides excellent durability and resistance to rutting and cracking. This makes SMA an ideal choice for busy roads in the UK that experience high volumes of traffic. One of the main advantages of using SMA for roads in the UK is its ability to withstand the freezing and thawing cycles that are common in the country. The high stone content in SMA helps to prevent the formation of potholes and cracks, which can be costly to repair and can cause disruption to traffic flow. This is aesthetically pleasing and offers excellent customer service to our clients. One of the main advantages of using SMA for fuel forecourts in the UK is its ability to withstand the freezing and thawing cycles that are common in the country.  Having the high stone content in SMA helps to prevent the formation of potholes and cracks, which can be costly to repair and can cause disruption to traffic. Another advantage of using SMA is its smooth surface finish, which reduces road noise and offers better skid resistance. This is particularly important in areas where noise pollution and safety are major concerns. Overall, Stone Mastic Asphalt is considered to be the best type of tarmac for roads in the UK due to its excellent durability, value for money, and ability to withstand the harsh weather conditions. With the right build-up and thickness, SMA can provide a long-lasting and reliable road surface that offers a smooth and safe driving experience for motorists.

For a build up I would personally recommend the thickness of 130/30 as I believe the thickness is enough to survive the turning circles of the tanker lorries. This is evident by the amount of sites we have laid within our company that have not required a revisit or any negative feedback of the tarmac breaking. Although the 150/60/40 build up also withstands the turning circles this is a more costly build up. Although I have no “hard evidence” to prove that the 150/60/40 build up is a superior product (it should be due to the extra 90mm thickness). What I do know is that the 130/30 build up has survived as good as the 150/60/40 to date. Although I predict that the 130/30 will break before the 150/60/40, it has during my time within the company passed all the tests required. While offering a saving to customer 1 over customer 2. Aesthetically they are both pleasing on the eye and from the surface you cannot see any difference. Both customers have been happy with each product, but the only differential I have spotted is the cost savings. I believe that on the evidence I have that this is the current best option. 

In my opinion the best tarmac finish for a petrol forecourt would be the SMA with a 130/30 build-up. It offers every advantage that my study indicates is essential, and also allows a cost saving compared to option 2 (HRA).



[bookmark: _Toc165305533]6. Reflection 
This exercise has taught me that I am capable of becoming a subject matter within a certain field, while seeing it through to completion. It has also shown me that I have a strong work ethic and can persevere in the face of obstacles. Professionally, I have learned the importance of time management and organization in order to successfully complete a project such as this assignment. However I believe my time management has been poor, in future I will  make sure to plan out my tasks more effectively and set deadlines for myself in order to stay on track.

The journey to my goals was filled with both successes and failures. There were times when I was able to meet or exceed my expectations, but there were also setbacks and obstacles that I had to overcome. Issues were resolved through problem-solving, seeking help from others, and remaining determined in the face of adversity. I believe choosing such a particular topic was difficult to research and find answers as it was all down to customer and user preferences, however I now know what type of tarmac I would want if I was to design or own a petrol station or forecourt. 

If I were to do the project again, I would approach it with a more structured timeline and plan in place. I would also make sure to communicate more effectively with others involved in the project to ensure everyone is on the same page. There were so many different research methods available and I believe I have hardly scratched the surface as much of this assignment has been based through online (limited) research.

Overall, this project has strengthened my ambition and drive to succeed. It has shown me that with hard work and determination, I can accomplish my goals. I am now even more motivated to take on new challenges and continue to grow both personally and professionally. However I’m unsure if I will pursue the topic of “ The UK’s best Tarmac option for Petrol Forecourts” for my dissertation. Overall I have enjoyed the  research and looking at different options, but feel I have left myself down by choosing such a specific topic with limited information. I should have conducted more site visits and benefited from my  favourite way of learning, which is by being hands on. I have built excellent client relations with tarmac contractors and have failed to use their expertise to benefit my learning.
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