
 [image: Image result for uwtsd logo] 



  
 Case Study: 
5 Storey Residential Block  
Site Layout




Project Planning, Monitoring and Control

M6X01890




Mark Davies					January 2019
List of Contents

								
1.0 Introduction										1
				

2.0 Background										1
								

3.0 Case Study										2
	3.1 Site Layout									3
	3.2 Access, Security and Temporary Roads					3
	3.3 Plant and Equipment								4
	3.4 Materials Storage								5
	3.5 Waste Management 								5
	3.6 Cranes										6
	3.7 Site Services									7
		3.7.1 Electric Power Supply							7

4.0 Conclusion										8

5.0 References										9

6.0 Appendices										10
· 6.1 Appendix A1	-	Site Layout Plan
· 6.2 Appendix A2	-	Proposed Design Drawing
· 6.3 Appendix A3	-	Geographical Proposed Location
· 6.4 Appendix B	-	Material Storage
· 6.5 Appendix C	-	Waste Disposal
· 6.6 Appendix D	-	Cranes
· 6.7 Appendix E	-	Ramp Layout Drawing







Abbreviations
· MC  		– 	Main Contractor
· CM 		– 	Construction Manager 
· HSE 		– 	Health & Safety Executive
· CDM		– 	Construction Design Management Regulations 2015
· DfMA		– 	Design for Manufacture & Assembly
· F10 (HSE)	– 	HSE Notification of Construction Project                             
· CCTV 		– 	Closed Circuit Television 
· MEWPs		– 	Mobile Elevating Work Platforms
· JIT 		– 	Just In Time 
· WMP		– 	Waste Management Plan
· BS 		– 	British Standard 









1.0 Introduction

The purpose of this case study is to evaluate alternative planning monitoring and control techniques, which can be used for a construction development. As a team of four, our task is to develop a 5-storey apartment block within the Swansea City area. The chosen site location is Mariner St, which is near to Swansea train station (see appendix A2 & A3).

The location of the apartment block is in a built-up area with high-rise buildings adjoining on either side, due to the nature of the surrounding buildings the apartment block is in a confined area. The apartment block has a 400m2 area, the buildings adjoining to the planned apartment block are currently occupied and, there is little space between all neighbouring buildings. The case study aims to provide critical information and a clear plan of what work is required in order to complete the project successfully. 

Each member of the team has been give an individual task to perform in order to complete the report, the task that I have been selected to undertake is Site Layout. This task is detrimental to the overall success of the project, in order for the project to go to plan then the site layout needs to be planned methodically and meticulously. As part of the pre contract planning then site layout planning is essential, it needs to pinpoint all methods of health and safety, it needs to address all logistics’ plans for site deliveries, welfare / office facilities, storage facilities, to accommodate storage of plant vehicles and cranes. Failure to prepare the site setup correctly could potential lead to time and financial loss, therefore the importance of a correct pre construction information and site setup plan is greatly.


2.0 Background 

Construction site layout is about planning and organising the site area around the proposed structure to accommodate the resources necessary to construct the project. Construction site layout is all about space management and placing items where they will be utilised efficiently and effectively. 

The HSE states “each year within the construction industry, approximately ten die as a result of being struck by vehicles on site. In addition, there are hundreds of preventable accidents and injuries.  Accidents occur from groundworks to finishing works and managers, workers, visitors to sites and members of the public can all be at risk. Inadequate planning and control is the root cause of many construction vehicles accidents” (Hse.gov.uk, 2019). 

There are many contributing factors to a successful site setup plan, such as traffic management, protecting the public, materials storage and waste management, welfare facilities and administration. The Health & Safety Executive (HSE) provides a lot of information on what are the correct site organisation requirements. 


Common Threats
There a several threats of criminal activity from unauthorised entry onto site, they could be:
· To operations, including ongoing works and schedules, disruption to which costs millions each year. 
· To property and materials – including buildings and outbuildings, structures under construction or demolition, as well as construction materials, tools, equipment, plant, fuel and petty theft of worker’s possessions and assets.
· To life, including trespassers causing damage, which has the potential to injure, maim or kill, such as ripping out fixtures and leaving wiring unsafe, as well as deliberate actions such as arson which threaten life as well as property.

Loss and Liability 
As well as the threats to operations, property and life, the actions of thieves who have gained access through inadequately secured sites threatens site owners or managers with liability for further loss and damage. For example, if plant and heavy, powerful vehicles are stolen in order to gain access or destroy other buildings, such as ram-raiding retail premises, or to gain high up access to a building, this consequential action of the theft can be costly in terms of both site loss and liability for other damage / losses occurring off-site. Similarly, construction companies can find themselves liable for accidents involving trespassers or because of trespassers compromising overall safety. (Safe Site Facilities, 2018)

Site safety and security is a massive issue on any site, so it is vital that all areas of security, health and safety are addressed prior to starting onsite. This project falls under the Construction Design Management Regulations (CDM) 2015, so a CDM plan will be need to be submitted. 

Confined Working
“Constrained and restricted sites mean efficient working has to be at the forefront and by introducing design for manufacture and assembly (DfMA) from the start of the project, as much work as possible can be taken from into a controlled environment, unnecessary work at height is reduced and congestion on-site is eased. Ultimately, this creates a safer and more manageable project”. (Hsimagazine.com, 2019). 

We could implement the same scenario into our scheme, it makes logical sense to eliminate as much dangerous work as possible before entering site. As the project of the apartment block is in a very confined space then it will be a positive to reduce time on site and review the possibility of pre-fabricated materials and structure. 


3.0 Case Study

The construction lay out for this particular project will be challenging due to the constraints of the confined. The adjacent buildings are occupied therefore construction work has to be considerate to all neighbouring properties and its occupants. 

Site layout plays a huge part in the construction project, it is essential that the entire site is setup correctly and efficiently. A systematic and logical approach is needed to plan a site layout, before any work commences on site, the boundary must be clearly defined (see appendix A1).

Temporary secure hoarding will be erected on Thursday 3rd January 2019, by erecting security hoarding it will inform the public that there is construction work going on in the area and that there is strictly no access beyond the point of entrance. To enforce this matter, there will be an access gate with a reception booth, only permitted personnel will be allowed passed this stage at all times. As this project falls under the CDM Regulations 2015, the HSE will be notified and a F10 (notification of a construction project) will be submitted to the HSE.

It is important to highlight that the site must be cleared of all debris, all vegetation, trees and tree trunks must be removed. Prior to any trees and trunks being removed, it is vital that the construction management checks with the Tree Preservation Order’s and that those trees on the site have been approved to be removed. 

Another important item would be to check that there is no wildlife habituating in the area, such as bats, birds nesting, or badgers etc. The ground needs to be surveyed so that is no protected plant species or any reoccurring weed issues i.e. Japanese Knotweed. 

During this part of the report, the author will be concentrating a plan for the site layout and logistics for all aspects of the set-up such as the plant, cranes, offices, and storage and waste solutions. It is interesting to see or point out that during the progress of the site layout there will be change to the layout, this should allow the works to progress in correspondence with the programme of works / Gantt chart. 







3.1 Site Layout 

The site layout will change frequently as work progresses to accommodate deliveries etc. Please see appendix A1 for the original site layout. 

In the site layout plan there should be a site office for all administration duties, however due to the lack of space we have managed to secure a small office in the building opposite the build. In the office, there is enough room to deal with all administration duties and progress meetings. Construction professionals will report to the office first prior to entering site (see appendix A1).

There will be a reception booth at the front of the site for contractors and sub-contractors, in the reception area there will be a few full first aid and spill kits, where there will be a fully qualified first aider on site at all times. By not including the site office onsite then it alleviates room for welfare facilities, which is a CDM 2015 regulation. The welfare facilities will include:

· Toilets (unisex single portable toilet)
· Washing facilities – hot and cold water, soap, hand sanitiser, hand driers, sinks, sanitary waste disposal. Due to the nature of the construction work required there will be no showers available, we have managed to gain permission from the local gym that we can use theirs showers at a discounted price.
· Changing facilities - lockers. 
· Small PortaKabin with seats and tables for both contractors and sub-contractors. A place to rest and eat / heat drinks and food. 
· A small electric tested fire will be installed to provide a heat source.

As the previous building contained offices, there is adequate power supply running through the site, this will allow us to connect into the existing services such as water, electricity and drainage. 

There is little room for storage onsite, as the whole footprint of the area will be built on, as a result, we have managed to utilise the walkway between the new build and the adjacent building. This is a pedestrian walkway so all security measures will be implemented to protect the public, such as fall protection barriers and  crash deck hoarding which prevents any fallen materials landing in harm’s way. 

The majority of deliveries will offload at the entrance to the site, in normal circumstances, double handling of materials should be avoided but due to the site constraints then we have no option than front-end delivery. A small dump track will then take small materials to where they are needed, larger materials will be delivered within the reach of the crane. 


3.2 Access, Security and Temporary Roads

· Site access will be secured and monitored daily. 
· All contractors, sub-contractors / visitors will need to sign in and out.
· 24 hr Closed Circuit Televisions (CCTV) will be installed at high level to maximise security. 
· The site will be illuminated at night.
· The primary objectives of site security are:
· Security against theft.
· Security from vandals.
· Protection of innocent trespassers.
· Protection of the public within vicinity of the site. 

· High-level solid timber boards will be erected (approx. 2.5m high) with Perspex glass viewing holes. 
· Relevant signage will be erected throughout.
· The access to the site is off a busy one-way road system in the city centre, this could potentially lead to complications with deliveries to site. The construction manager will work closely with Swansea City Council. Road closures will lead to heavy costs, so therefore we will need to avoid them unless there is no other option. 
· The site is on a slight slope, the sloping sides of the ramp going into site will be designed so that there is no movement on the side. The width of the roadway will be adapted to the type of vehicle, which will be using it. As there will be no curve to the ramp, the maximum ramp gradient will be 12% (see appendix E).  
· There will be 5mph max speed limit throughout the site.
· The roads in the site layout will change as work progresses, it is important to note the following conditions:
· Trained d competent operatives will operate the dumper trucks
· The provision of information and instruction for drivers.
· Traffic management (temporary road signs and traffic lights).
· Supervision of drivers, vehicles activities.
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(Google, Construction site signage images, 2018).

3.3 Plant and Equipment

The HSE states “Common to use of the all mobile plant and vehicles is the need to segregate vehicles from pedestrians, train staff to use the machines competently, and make sure that the machines are regularly inspected, serviced and maintained”. (Hse.gov.uk, 2019).

· During non-works or shutdowns, all plant will be secured and stored safely if possible. 
· Mobile plant will be locked down. 
· There will be a lockable storage container so that all equipment, tools, metals and materials can be secured out of sight overnight and when not in use. 
· Fuel stores will also be adequately protected, to prevent theft and possible arson attacks.
· All types of scaffolding including scaffolding towers and ladders will be locked away when not in use.
· It is essential to minimise the threat of theft onsite, as an example the relatively high cost of fuel means that fuel theft is popular and untraceable. 
· Scaffolding and props will be stored on horizontal racking with fittings stored in drums, it is essential to protect scaffolds from theft as they are expensive to replace and there will be a hefty fine from the hire firm.
· The excavators used onsite will have indicator signals and excellent visibility.
· Mobile elevating work platforms (MEWPs) will be used onsite to install ceiling tiles on each of the apartment floors.








3.4 Materials Storage

A major consideration is the safe and secure storage of materials. Safe and efficient materials storage depends on good cooperation and coordination between all involved parties (see appendix B).

· All materials will be stored where they would not cause an obstruction to the access route / emergency escape.
· All flammable materials will be stored away from other materials and protected from accidental ignition.
· As the work progresses, and we have to start storing materials on each level of the apartment block then we will make sure that there are guardrails in place to prevent any accidents.
· Careful and methodical planning is required to keep amount of materials on site to a minimum.  
· Materials are very costly so therefore I will rely on the quantity surveyor to procure the correct amount of materials required at each stage.
· Bricks and blocks will be stored on a firm clean, dry surface, which is suitable for handling with a forklift truck.
· Timber will be stored off the ground and will be protected with a polythene sheet to avoid changes in the moisture content.
· Finishing timbers such as architraves, skirtings’ and door linings will be ordered in door sets. 
· We will use Just in Time (JIT) deliveries, this prevents any build up materials onsite. 

J.I.T Deliveries.Just In Time (J.I.T)



Just in time deliveries to alleviate storage concerns




National supply agreements



Orders made at pre-contract stage



Site agent or buyer calls off orders as and when required – concerns?





3.5 Waste Management 

We will abide by the Environment Agency (EA) and Swansea Council on their waste management policies, whether it ranges from low risk waste through to hazardous waste. There will be a waste management plan (WMP) set in place before any delivery of any materials. The Site Waste Management Plan will be stored in the site reception.

We will procure a waste company at the beginning of the project to collect all waste throughout the scheme, in the contract it will highlight their duties and responsibilities.

We will be using cranes and plastic pipes / chutes to remove waste from each floor (see appendix C). The pipes will be covered with noise insulation to minimise noise pollution to the neighbouring properties. In the event of dusty materials or waste going down the pipes into the waste collection bin then they can be sprayed with water to prevent dust going air-born.

The waste will be segregated into different fractions so that treatment or disposal can be easier, to do this there will be different containers onsite. The waste storage will be accessible for loading and unloading. Hazardous waste will require special requirements for storage and disposable, which we will refer to the site waste management plan. 


3.6 Cranes 

The position of the crane will be installed in the proposed lift shaft (see appendix C), the lift shaft is just left off centre for on the floor area. By installing the crane in the lift-shaft then it will be able to manoeuvre around the site without being obstructed by any other plant. The recommended crane this project is the Tower Crane, the tower crane will be fixed to the ground directly below the lift shaft. The crane will be connected to the building, which will prevent sway, and tipping, as the loads get higher (see appendix D). 

The tower crane provides stability and a longer span to cover the whole area, the height of tower crane is important as it needs to be higher than the adjacent buildings, this will prevent any obstruction of the boom arm. However, it is preferable not to cross over the cabins and electrical cables onsite nor any other existing buildings. The mast section can be easily constructed piece by piece; the crane is fixed into a strong concrete base and anchored by large bolts, which can be removed easily after construction. 

There are some areas of concern for the tower crane, these are:
· The height of the tower crane must be higher than other surrounding buildings.
· The boom arms / jibs must not cross over any mast.
· The counter jobs of lower cranes must not cross the way of others.
· The maximum capacity needs to be confirmed.
· The capacity at maximum jib length and the total jib length.
(Cooke & Williams 2009).

As the crane will be constructed onsite and through the lift shaft then this eliminates the issue of any road closures to allow a crane to be delivered to site. Preventing any road closures is key as it does not cause any disruption to adjacent buildings. 


Crane Safety Factors – Factors affecting crane safety:-
	Site Conditions
	Crane Configuration
	Management Condition

	Power line contact
	Overloading 
	Weight of load

	Ground bearing capacity
	Two-blocking
	Crane location 

	High water table
	Rigging failure
	Operator skills

	Wind speed
	Boom disassembly
	Obstruction of vision

	Temperature
	Job orientation 
	Load path

	Building height
	Rotation speed
	Pinch point


(Zayed and Abbas, 2013)

According to the HSE “Since 2001 there have been 61 accidents involving tower cranes. 9 people have died, and 25 have been seriously injured” (Hse.gov.uk). This statistic highlights how dangerous the use of tower cranes can be, if they are not respected and operated by trained personnel. 

As the construction manager I will be looking for guidance from the British Standard (BS) 7121 Part 1 2006 which sets out an acceptable standard for managing lifting operations using cranes on construction projects. A risk assessment and method statement plan will be required from the crane-hiring firm. The crane supervisor should be competent and suitably trained.

The method statement would include the following:
· Planning – including site preparation, crane erection and dismantling.
· Selection – provision and use of a suitable crane and work equipment.
· Maintenance and examination of the crane and equipment.
· Provision of properly trained and competent personnel.
· Supervision of operations.
· Thorough examinations, reports and other documents.
· Preventing unauthorised movement or use of the crane.
(Hse.gov.uk, 2019)


3.7 Site Services 

The site will be provided with permanent water, power and sewerage facilities, a CAT scan will detect all of the existing services. The water and drainage connections will be established at during the ground survey investigation prior to site setup. We will build a clear transparent relationship with the city council in order to enhance the company’s reputation as a consider contractor. We will establish the proposed location of temporary standpipes for site mortar mixing and for site vehicle washing down facilities. 


3.7.1 Electric Power Supply

Power supplies to major items of plant, such as tower cranes will need consideration, together with the provision of electrical service connections for site power tools and site temporary lighting.

We will use the following formula to estimate the electric power demand for the site.


W = ∑ (we.ke) + ∑ (wt.kt) + ∑wi

We : engine/equipment (pile driver, batching plant, tower crane, etc.)
Wt: power tool (power saw, poker vibrator, vibro-hammer, etc.)
Wi: illumination, lighting (lamp, spotlight, reflector tower, sign, office, etc.)
Ke and Kt are coincidence factors

If we have have only one unit, then K = 1

If we have more:
· Tower cranes: Ke = 0.7 - 0.8
· Pile drivers: Ke = 0.6 – 0.8
· Dewatering pumps: Ke = 1
· Power tools: Kt = 0.2 – 0.3
(Cooke & Williams, 2009).
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4.0 Conclusion

Throughout this case study, it is evident to see how much work is required to produce a site lay out plan. The detail needs to be precise and accurate for each stage of the plan. The contractor relies heavy on the programme of the plan, they need to know what is going to be provided such as offices, welfare facilities, services and storage huts etc, they need to know when each item is being delivered and where it is going to be situated.

This case study has highlighted the specific requirements and the disciplines of the site lay out plan. From completing this report then I am now aware that the major disciplines to consider for the construction site lay out such as identifying the site facilities that will be required, determine the sizes, and other constraints of those facilities, establishing the inter-relationships between the facilities and optimising the layout of the facilities on the site. 

As the site is relatively small in contrast to the surroundings buildings then it has made the task more difficult due to the logistics of site deliveries and set up. There is a lot of planning involved to make sure the programme of works is not affected by the lack of space on site. It is essential to make sure that the site layout plan assist is the progress of works, and reduces down time. One of the key factors is “Health & Safety”, it is a core value of the project, and it should be implemented at board level and filtered down to the minimum level of works.  

Throughout this case study the main topic is “time”, it is critical that all aspects of the site layout is planned accordingly to meet the specific timescale / deadline of each stage. It is the constructions manager’s sole responsibility to make sure that all deadlines / targets are met and that the scheme runs efficiently from start to completion.  
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5.0 Appendices

5.1 Appendix A1 - Site Layout Plan Drawing
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5.1 Appendix A2 - Proposed Design Drawing 
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5.1 Appendix A3 – Geographical Proposed Location 
Proposed location 
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5.1 Appendix B – Materials Storage
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	Every concrete slabs should be stored properly and securely on wooden pallets.

	[image: 027087_PH_014.jpg]
	Small number of Glass sheets can be stored upright in individual’s slots. Glass is ordered when needed, it is important not to order more than is required at one time.

	[image: 027087_aw_003.png]
	A Cement / plaster shed should be well ventilated and provided with an exit.
	[image: 027087_aw_001.png]
	Flammable cylinders should be stored in a protective, ventilated mesh casing with a hard cover.
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	Timber and sheet material should be stored under a hard and protective cover.

	[image: http://www.jmkphotography.co.nz/store/images/industrial_timber_yard_4.jpg]
	All Timber should be stored in dry, ventilated, sized compartments.



5.1 Appendix C – Scaffolding chute for waste and rubble disposal
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5.1 Appendix D – Cranes

This illustration indicates the typical parts of a tower crane.
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Below is a typical selection of tower cranes. The most suited for this project is G1, as it will be high enough not to collide with the neighbouring buildings.
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5.1 Appendix E – Ramp layout drawing

Below is typical drawing of a ramp leading into the excavated area of a construction site. This will be similar to our project, however there will not be as much of a gradient required.
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