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[bookmark: _Toc57899083]Section 1.0 Exclusive summary  
The main objective for this study is to describe the works that will be undergoing construction from the 10th of May 2021. Within this summary will be a list of tasks which will be taking place on site in order to complete the construction of this bridge.  
Discussions were made about the type of materials that would be use for different tasks and which methods would be best to increase the construction of the bridge, prefabricated systems we’re spoken about within the discussions and the different designs for the project. When using the prefabricated system for the construction of this bridge, it provides many benefits such as: 
· ‘Cost effectiveness 
· Faster installation  
· Design flexibility  
· Easy handling and transportation of components  
· Greater durability  
· Reduced superstructure depth 
· Reduced maintenance’  
 (Structure Design and Rehabilitation, Inc. FINAL REPORT, 2005) 
 
[bookmark: _Toc57899084][bookmark: _Toc57974382][bookmark: _Toc57974483]1.1 Terms of referencing  
The focus for this project is to ensure that all works carried out will be done in the correct duration of time.  
Making sure that all tasks on site are done in a safe manor to prevent any type of injury. 
The tendering process must be completed correctly, and contractors must be assigned for their professional role.  
We must ensure that the health and safety requirements, pricing, delivery and design of this bridge to be correct. 
 
[bookmark: _Toc57974383][bookmark: _Toc57974484]1.2 Research 
The research and findings of some of these procedures have been achieved by using secondary research to see which the most efficient and safe way are to construct the bridge, to ensure that they’re no injuries on site and that the bridge is constructed to correct standards. 
Which material will be used for the construction of the bridge? 
Websites were used for this research  
 
[bookmark: _Toc57974384][bookmark: _Toc57974485]1.3 Findings 
The most efficient way to construct the bridge would be to use the method of prefabrication, this would be very beneficial for a project like this as it would increase the productivity of the project. Another big factor of using this type of method would be that it is better for the environment. This is because when using the prefabrication method, you are using less material compared to the traditional construction method, this is because this method is done in factories and more materials can be recycled and less in-house waste. 
Another advantage of using this method is that it reduces site disruption, this would decrease the number of trucks carrying material and equipment from entering the site. This also lowers CO2 emissions which come from the delivery trucks. This method lowers the noise, pollution, waste, also traffic on site. 
Shorter construction time, this is one of the most advantageous reasons to use the prefabrication method. Using this method takes half of the time to construct compared to the traditional construction method, this is due to its upfront planning and elimination of on-site weather conditions. Shorter construction time allows contractors to do multiple jobs at once. 
(7 Benefits of Prefabricated Construction - Construction World, n.d.) 
For the materials of the bridge, reinforced steel and concrete should be used. After doing research, it shows that these two types of materials are the strongest and more durable for bridge construction. The concrete should be poured after the reinforced steel is finished, using both steel and concrete will armour the construction of the bridge and will make it easier to withstand heavier weights. 
 
 
 
 
 
 
Section 2.0 Tasks  
 
 Task 1: contractors who are interested must take a questionnaire where at the end of the process only one contractor will be chosen to help in the planning of the project. They will help submit the planning application. Once the application has been accepted, tier 2 contractors will then be brought onto site. These contractors should be specialised in:
· foundations
· building services 
· structural concrete and steelwork
these contractors should then be able to assist the health and safety requirements, pricing, material deliver and design.
Once all of this is set up, new contractors will then be brought onto the site, these contractors will be involved in works such as:
· scaffolding 
· brickwork 
· electrical and mechanical works 
· finishing works
once the designs are finalised by the main contractor then the supply agreements with the building merchants can then be discussed. Once all this has been completed, labourers, and equipment will be hired for the duration of the project. 

[bookmark: _Toc57974385][bookmark: _Toc57974486]2.1 Task 2 
Once everything is in place, the site manager will take control of the project, this includes the health and safety on site, getting workers on site, buying materials also the work environment. 

[bookmark: _Toc57974386][bookmark: _Toc57974487]2.2 Task 3
The site set up is a key part of all projects, the site will be set up appropriately. Access and egress on the site must be set up correctly so that there are misunderstanding, setting out fences and signs all around the parameter of the site, a phone line must be placed on site in the event of an emergency. Site facilities must be in place before works have begun, for example a toilet. PPE will be given to all workers on day of their arrival.

[bookmark: _Toc57974387][bookmark: _Toc57974488]2.3 Task 4
Materials should be delivered and stored correctly when reaching the site. This indicates that a material like steel should be stored under waterproof coating or within a container if not being used within days. Putting a material like steel out in the open would cause it to rust and then this could potentially become unusable. All materials and equipment should be stored within an area on site, this would create more space around a site and also preventing accidents such as slips, trips and falls. When different materials are delivered, they should be scheduled at different times throughout the day to better the traffic management.



[bookmark: _Toc57974388][bookmark: _Toc57974489]2.4 Task 5
For this task a rig will be needed to drill a borehole into the ground. Once the rig in placed in the correct position, the rig will then start to rotate and push the displacements auger down into the soil. Once it has reached the correct depth then a central reinforced will be placed within the auger. Once placed, concrete can then begin to be poured into the borehole. When the concrete has been poured to correct level then it will have to cure, this may take up to 4 days to do so.

[bookmark: _Toc57974389][bookmark: _Toc57974490]2.5 Task 6 
for the formwork of the piers, steel shutters will be most useful. These pieces of steel are put together by small bolts, this will make the shutters very concentrated against the high volume of concrete that is being poured within. Once the shutters are up tie roads will be placed on each side of the shutter, a soldier will then be placed across the shutters giving the pier maximum concentration against the load. Once all these steps are complete then the concrete mix can be poured into each pier.

[bookmark: _Toc57974390][bookmark: _Toc57974491]2.6 Task 7 
Firstly, kerbs will be laid on the road so that when the tarmac is being poured, none will be spilled over the bridge. Once this has been completed, the subbase will be placed on the bridge deck, for the sub-base it will be formed from cement stabilised soils, hydraulic band materials and well graded granular material, this type of works will take up to 4 days for completion. After this layer has been placed, a binder course layer is then poured on top of the subbase, this layer will help carry out part of the load which will then create a waterproof coat for the road. The final layer to finish the road construction is the surface layer. ‘this is a coarse aggregate bound with bitumen between the foundation and the wearing of an asphalt pavement. Once all these layers have been poured, a worker operating a roller will roll over the surface so that the road is level with no holes or bumps on the road. Once this has been completed the road markings can be sprayed onto the road.
 (Road Pavement Design Guide, 2000)]

[bookmark: _Toc57974391][bookmark: _Toc57974492]2.7 Task 8
Once works have come to an end, the client surveyor will be brought in to see whether the job the works have been completed to the correct standards. If the job has not been completed to the correct standards, then the payment will be disputed. On the other hand, if the job was completed to the correct standard, then the client engineer will then sign a completion certificate. If there was any extra work required for instance, refurb or minor defects then work will be scheduled for that work to be completed. Once happy with the final product a payment should be made to the contractors for completing the project and bonusses should be handed out also if the project is completed in the correct timeframe. Warranty period will be set for any repairs needed, and a management contract for maintenance for the building.








Section 3.0 Method statement 1

	Project 
	Bridge construction 

	Task 
	Excavating 

	Hours of work
	40 hours a week

	Start date 
	26/05/21

	End date 
	31/05/21

	Hazards associated with this task:
· Heavy machinery movement 
· Cave ins 
· Collapse of soil 
· Personnel falling into the excavation 
· Machinery working close to edge can cause collapse 
· Asphyxiation related accidents due to lack of oxygen 
· Weather related accidents (flooding)
· Slips trips and falls 
· Loose rock or soil 
· Manual handling 
· Working within a confined space 


	PPE requirements 
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	Emergency procedures on site: -
· First aid and welfare arrangements. 
· Trained first aiders on site at all times.
· Fire extinguishers on each workplace, in case of any fires 
· At least one radio in each workplace in case of an emergency. Hold red button for 3 seconds, this should take you to the emergency services.





 


[bookmark: _Toc57974392][bookmark: _Toc57974493]

3.1 Method statement 2

	Project
	Bridge construction 

	Task 
	Steel auguring and concrete pour 

	Hours of work 
	40 hours a week 

	Start date
	01/06/21

	End date
	09/06/21

	Hazards associated with the task: - 
· Chemical burns from wet concrete 
· Slips, trips and falls 
· Inadequate lockout/tagout system on machinery 
· Eye, skin and respiratory irritation from dust 
· Falling objects 
· Back injuries sustained from picking up heavy objects (concrete block)
· Heat stroke from cleaning out mixer drum 
· Noise 
· Vibration 
· Clothing getting caught in the auger drill.

	Preparations for the concrete pour: - 
· Depth of the hole must be correct.
· The ground must be levelled out before pour.
· Everything must be clear of where the pour will be taking place.
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	Emergency procedures on site: -
· First aid and welfare arrangements. 
· Trained first aiders on site at all times.
· Fire extinguishers on each workplace, in case of any fires 
At least one radio in each workplace in case of an emergency. Hold red button for 3 seconds, this should take you to the emergency services.





[bookmark: _Toc57974393][bookmark: _Toc57974494]3.2 Method statement 3 
	Project 
	Bridge construction 

	Task 
	Piers 1 and 2

	Hours of work
	40 hours a week 

	Start date
	18/07/21

	End date
	02/09/21

	Hazards associated with this task
· Slips, trips and falls
· Noise
· Heavy machinery movements 
· Vibration 
· Manual handling 
· Working at height 
· Collapse (scaffolding)
· Fire potential 
· Working in confined space 
· Hot material 

	Preparations for this task: - 
· Concrete should be poured correctly.
· Must leave the concrete to cure for the correct duration of time (4 days)
· Threading strands into and through the ducts.
· Cutting the ends off the strands once the strands have been placed correctly.
· Transverse strands over the piers.
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	Emergency procedures on site: -
· First aid and welfare arrangements. 
· Trained first aiders on site at all times.
· Fire extinguishers on each workplace, in case of any fires 
At least one radio in each workplace in case of an emergency. Hold red button for 3 seconds, this should take you to the emergency services.











[bookmark: _Toc57974394][bookmark: _Toc57974495]3.3 Method statement 4 


	Project 
	Bridge construction 

	Task 
	Road construction (subbase, binder-course, surface course)

	Hours of work 
	40 hours a week 

	Start date
	30/10/21

	End date 
	29/11/21

	Hazards associated with this task
· Slips, trips and falls 
· Noise
· Moving machinery 
· Vibration 
· Manual handling 
· Working at height 
· Collapse 
· Fire potential 
· Hot materials 


	Preparations for this task: - 
· The ground must be level before starting pour 
· Every pour must be done to the correct standard.
· Once the substance has been poured, wait for it to cure before starting the new substance.
· Once all 3 have been laid and rolled then kerbs can be placed.
· Road markings she be drawn on once everything is complete.
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	Emergency procedures on site: -
· First aid and welfare arrangements. 
· Trained first aiders on site at all times.
· Fire extinguishers on each workplace, in case of any fires 
At least one radio in each workplace in case of an emergency. Hold red button for 3 seconds, this should take you to the emergency services.
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4.0 Graphs
As you can see by the graphs. Most of the work done on site will be taken place by labourers. This is including special groundworkers, labourers, etc. also on the task are engineers and excavators. The engineers will be needed for when concrete is being poured to see whether the concrete is at the correct level. The excavators will be the ones excavating. 
As you can see the project will cost upwards of around £260,000 over the course of the whole project including material and labour.
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