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A report detailing the considerations made when establishing a site layout for a construction project within a tight boundary.  The boundary was surrounded by tall buildings which affected the choice of crane and the site had limit space for storage.  This report shows how this type of construction could be done in terms of the site layout.
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[bookmark: _Toc535605793]Introduction
The aim of this report is to show how a site layout can be accomplished within tight boundaries.  With the current push to develop brownfield sites instead of developing greenfield sites.  Many brownfield sites are situated within large cities where space is a premium.  These sites are usually surrounded by other high-rise buildings.
A team was assigned to a given case study to consider, where all elements of the proposed project would be considered.  Key topics included:
· Programming -  Tim Stewart
· Site Layout – Nathan Hunt
· Cash flow analysis – Edward Rees
· Resource smoothing – Mubarik Jama
It was clear early on that team work was very important to complete the task successfully.  Each task had an influence on the next, so it was important to share each other’s progress This report focuses on the site layout element of the task and how this can be achieved for this case study.
The basic principles for the site layout came from the authors experience in completing site set ups.  They have worked for a large civil engineering company and current roles included completing a site set, most recently within the SA1 development.  The author has also completed a site managers safety training scheme (SMSTS) with the CITB.  This training was mostly aimed at health and safety but also included welfare arrangements for site.  The HSE was a vital source of information in relation to the welfare requirements of the site as well as site accommodation supply companies.  The HSE also offered good guidance on traffic management requirements that are required on sites like the one in the case study.  It explained that vehicle and pedestrians should be kept separate as much as possible.  
The HSE website can sometimes be difficult to understand and sometimes seem a little cryptic.  It was possible to access the company intranet where there are guidance sheets for various aspects included in the site set up.  These have been made in a way that are very easy to understand and have been created using the guidance from the HSE.
The biggest source of information for this report was from the other members of the team.  Most of the team have experience in working in the industry.  By being able to look at the site from different perspectives proved to be very helpful and everyone was able contribute ideas that were then developed further.  Each task was dependent on the preceding task.  In this case the site layout was dependent on the programming task to be able to determine the size of the welfare facilities for example.  


[bookmark: _Toc535605794]Case study
The case study assigned to the group was case study 3.  This case study was for the construction of a commercial building with the following:
2 underground floors
· Each block has different floors
· Block A is 5 floors
· Block B is 7 floors 
· Block C is 11 floors
· Block D is 15 floors
· Each block floor is about 500m2.
This report focuses on the site layout of the case study.  For this, there was no extra constraints.  The boundary of the site had already been defined so it was up to the team to decide the best way to develop the approach to the site layout.  The layout of the site for case study 3 can be seen in appendix 1.
There was no set method required to construct the buildings so as a team we were able to explore many different options.  It was decided on the following:
· The perimeter of the site will be secured using timber hoarding.  It was also decided that information of the project and notices can be displayed here.
· The basement will be constructed using sheet piles prior to excavating and the floor will be constructed from reinforced concrete.  The upper floor of the basement will be supported by reinforced concrete columns
· It was decided that the building was going to be steel framed with precast concrete floors throughout.  
· The internal finish of the building will be lightweight/aerated blocks coated with 2 layers of plaster and emulsion finish.  
· The external finish of the building will be a cladding insulated system with double glazing and gutters/downpipes to collect and dispose of rainwater.
· The roof would be a reinforced concrete slab covered in a flat roofing system.
[bookmark: _Toc535605795]Sequence of works
The team agreed the best way to construct this building was to start with block D and work through to block A.  The construction would start with the sheet piling and excavation works at block D to completion.  The excavation work will then move on to block C.  At this point work will start on the basement floor at the same time and then follow the excavation work through to block A.  This was the best way to keep the overall timescale of the project down which in turn helped keep the costs down.  The completed the final programme had an overall duration of around 2years at a cost of £3m for the site set up and running costs.  Previous programme had the duration of 3years which added £1.5m to the site set up and running costs.  The accepted programme and resources can be seen in appendix 2 and 3 respectively.

[bookmark: _Toc535605796]Site Layout Requirements
Appendix 1 shows the boundary of the plot and the proposed layout of the building.  It was discussed what facilities would be needed for the construction process.  This information was taken from the Gantt chart completed by Tim.  This enabled the team to have a good idea how many contractors would be on site at one time.  It was decided that the sequence of the construction would start at block D and progress through to block A, meaning there would be several operations going on at the same time which in turn means that the number of operatives on site at a single time will be high.  It was decided that the following areas would need to be looked at:
· Facilities
· Traffic Management
· Ramps
· Waste
· Crane
Drawings were drafted to indicate the solutions agreed and emailed to the team members.  Tim replied indicating that he was happy that the drawings showed what was agreed.  This email can be seen in appendix 4.
[bookmark: _Toc535605797]Site Layout
[bookmark: _GoBack]It was determined early on that it would not be feasible to have everything within the constraints of the site.  The site did not have the space.  It was decided that we should explore the possibility of leasing land surrounding the site.  By looking at google maps and local knowledge, there was a suitable location to the north of the site behind the Park Tawe quadrant.  This area is currently being used as a carpark and storage area for Park Tawe.   This location can be seen in appendix 5.  If this land is not available, then an alternative location would need to be found.  One other possibility would be the car park opposite the road.  This report will continue the basis that the land is available and that an agreement has been made (Construction site safety, 2017).
[bookmark: _Toc535605798]Welfare Facilities and Storage
Regulation 20 of the Work place (health, safety and welfare) Regulations 1992 states:
1. Suitable and sufficient sanitary conveniences shall be provided at readily accessible places.
2. Without prejudice to the generality of paragraph (1), sanitary conveniences shall not be suitable unless – 
a. the rooms containing them are adequately ventilated and lit;
b. they and the rooms containing them are kept in a clean and orderly condition; and
c. separate rooms containing conveniences are provided for men and women except where and so far as each convenience is in a separate room the door of which is capable of being secured from inside. (Hse.gov.uk, 2019)


Looking at the Gantt chart in appendix 1 and the labour resources, it was determined that the site will have approximately 80 workers on site at one time when the site is at its peak.  Based on the tables included in this regulation, it is possible to determine how many toilet/washbasins that will be needed, in this case 5 will be enough.  This can be seen in table 1 and 2.
Number of toilets and washbasins for mixed use (or women only):
	Number of people at work
	Number of toilets
	Number of washbasins

	1-5
	1
	1

	6-25
	2
	2

	26-50
	3
	3

	51-75
	4
	4

	76-100
	5
	5


Table 1 taken from HSE website
Toilets used by men only:
	Number of men at work
	Number of toilets
	Number of urinals

	1-15
	1
	1

	16-30
	2
	1

	31-45
	2
	2

	46-60
	3
	2

	61-75
	3
	3

	76-90
	4
	3

	91-100
	4
	4


Table 2 taken from HSE website
It was agreed that the storage area would be outside of the site in the area of land leased, securely separated from the main compound for the duration of the project.  This will help keep the site compound a safe zone.  The storage area can be closed off during unloading times where the only persons allowed in the area are involved with the unloading operations.  Deliveries will be scheduled at selected times during the day to avoid traffic disruptions on the main roads and enable the site to be supplied at key points in the day.  An example of the delivery schedule showing the dates for deliveries can be seen in appendix 6.  For this to work the deliveries need to be on scheduled and unloaded promptly.  Any delays here could disrupt the productivity of the site.  The proposed welfare and storage area can be seen in appendix 7.  By looking at the quantities of materials that will be required it was calculated that the biggest stock will be for the blocks.  It is important to ensure there is enough blocks on site.  It was calculated from the Gannt chart that there will be a peak requirement of 672m2 blocks per week.  This equates to 560.85m2 of space required to store the blocks double stacked. The proposed storage area is 888m2 so should be enough.
Within in the site compound there will be designated parking for staff and visitors and a reverse park policy will be implemented and there will be designated pedestrian walkways around the compound and to the site as indicated by the orange arrows in appendix 6.
[bookmark: _Toc535605799]Traffic Management
Guidance from the HSE gives information on how the route of traffic on a site should be risk assessed.  Key questions that it highlights to be answered include:
· When will vehicles be on the route?
· Are there enough routes to prevent overcrowding? 
· What activities are taking place and where? 
· loading
· unloading
Traffic Management involves the safe movement of vehicles, powered mobile plant and pedestrians within, through and around sites.  The traffic management plan a key document indicating how the movement of traffic and pedestrians will be managed on site.  It should include:
· Desired flow for pedestrian and vehicle movements
· Designated travel paths for vehicles including entry and exit points, haul
roads for plant and materials, or traffic crossing other streams of traffic; the
expected frequency and points where vehicles and pedestrians interact;
· Control measures for each expected interaction which includes site
drawing detailing layout of barriers, walkways, signs etc
· Responsibilities of people who will manage traffic in the workplace
· Responsibilities of people who will be expected to interact with traffic in the
workplace
· Instructions or procedures for controlling traffic including in an emergency (HSE.gov.uk, 2019a)
For this case study, it was decided to implement a 1-way system for all vehicles traveling through site on a designated haul road marked with signage and barriers with safe crossing points established.  This will maintain a physical barrier between the plant/vehicles and pedestrians.  It was decided that during the erection of the steel frame, the road will be closed for periods to enable the steelwork to be installed (Construction site safety, 2017).  
For a traffic management plan to be efficient it must be understood.  This will plan will be explained during the site inductions and with clear signage.  This can be seen in appendix 8.  This shows a variety of the signs that will be used during the life of the project.  There are signs indicating where the site office is to report to and some of the key safety aspects of the site.  The site will also be populated with relevant safety, prohibit and mandatory signs such as one-way and speed limit signs.  There will also be gate men on both the entrance and exit of the site to ensure no unauthorised access occurs.  During the winter months the compound will have security lights installed to illuminate the area.  Working hours will also be adjusted.  By looking at the Gantt chart produced by Tim, Block D will be the last to be completed so the one-way system will be in place for the duration of the project.


[bookmark: _Toc535605800]Ramp into Excavation
It was decided as a team that the excavation for the basement section of the building will need to go 6m below the original ground level (OGL).  The issue with this was how to excavate all the material to the required level.  It was decided to create a ramp to excavate to the required level.
The access ramps were designed with the following parameters:
· The maximum grade was be 12% when straight and 8% on a radius.  
· Transitions were not be more than 6%. 
· The minimum road width was 4.5m when straight and 6m on the radius.
The long section of this ramp can be seen in figure 1.

[image: ]
Figure 1 Ramp Long section
As the long section shows, the ramp will have two radius sections to enable the bottom of the excavation to be reached.  These sections are indicted by the red lines.  The remaining will be a 12% slope with a 6m flat section to aid visibility for the drivers as they leave the excavation.  It is worth noting at this point that the internal friction of the soil will need to be determined.  The perimeter of the block being supported by sheet piles the middle section may need to be removed as the excavation proceeds.  If this is not done, then the sides of the excavation may become unstable.  This ramp design will enable the plant to reach the required excavation depth safely.
The ramps will be excavated after the sheet piling works have been completed.  The ramps will be excavated starting in block D and continue through to block A.  This can be seen in appendix 9
[bookmark: _Toc535605801]Waste
It is important for the site to have a waste management plan.  This is not a legal requirement, but is widely acknowledged by the construction industry to be the best practise to help reduce the amount of waste generated by construction projects.  A comprehensive waste management plan can help the understanding and reduce waste disposal costs.  This can be done by utilising pre-fabricated parts of the building or by purchasing materials with less or returnable packaging.  


On this project, waste skips will be utilised on the site to collect the various waste streams with a large emphasis on recycling/reuse. There will be skips positioned within the main site as shown in appendix 10 for the duration of the project.  The waste will be separated into wood, metal, plastic, cardboard/paper and general waste. There will also be small recycling points within the main site compound. When the waste is needed to be taken off site, then a licence carrier will be used with all records of the waste transfers being kept for future reference. (Construction site safety, 2017)
[bookmark: _Toc535605802]Crane Locations
Due to the size of the building it was un-avoidable that a crane would be required.  The site is located close to two multi storey buildings with a road passing the south of the site and it was the intention of the team to utilise a small number of cranes to keep the cost down.  With the large excavations through the site and the limited room available it narrowed the crane selection down to tower cranes.  
With the limited room, it was difficult to find a crane that would fit in the boundary of the site and be able to reach all the required areas without damaging the surrounding buildings.  Members of the team were contacted where the crane requirement was discussed, and it was suggested that we could use luffing jib tower cranes (appendix 4).  These cranes have a variable working radius but also have more restrictions in use. These cranes are more expensive due to them being more complicated to erect.  However, these cranes can be erected by trained people who have vast experience in this type of crane (Netregs.org.uk, 2019).
It was decided that this construction could be completed using 2 luffing jib tower cranes.  One would be set up within block D and the other within block A.  This would enable all areas of the building to be covered.  During lifting operations, the whole site will be classed as an exclusion zones. The proposed locations of the cranes can be seen in appendix 11. 


[bookmark: _Toc535605803]Conclusion
This report set out to show the how issues with a site layout can be overcome.  This report is based on case study number 3 where there was a small site with a large complex of buildings with a range of floors. 
Some of the issues encountered were:
· Welfare and storage Facilities
· Traffic management
· Access to excavation
· Waste
· Crane locations
[bookmark: _Toc535605804]Welfare and storage
The problem encountered with the welfare and storage area was simply that there was not enough space within the site boundary.  The boundary was fixed and there was no scope to expand this.  To overcome this, a section of land was leased from the local council where a site compound and storage area could be established.  This is common on construction sites within a built-up area.  The leased area provided a location where the site offices and accommodation units could be set up along with a suitably sized storage area.  The size of the storage area can be calculated to obtain an accurate area of space required.  If this project was to progress, then this should be explored to see if it is suitable.  It would also be possible to keep the quantity of materials on site to a minimum by utilising a “just in time” method for deliveries.  
[bookmark: _Toc535605805]Traffic Management
The problem encountered with the traffic management of the site how to keep everyone safe.  With the shape and size of the site it was decided that the best solution was to utilise a one-way system through the site with separate routes for vehicles/plant and pedestrians.  By combining the one-way system with the storage area off the main site, there would be very little traffic within the site.  The only vehicles entering the main site will be doing so to complete a set task and the vehicle movements will always be supervised.  It was felt that this was the best way to ensure site safety.
[bookmark: _Toc535605806]Access to Excavation
The excavation was to a depth of 6m which proved to be a problem in relation to moving the excavated material away.  Due to the amount of space it was not possible to stock pile any material before transporting of site.  It was concluded that the best method to excavate for the buildings would be to create a ramp down to the base of the excavation and then loading directly into lorries.  It would be advisable to locate a local tip where the material can be transported to in order to help reduce transportation cost and the project carbon footprint. The material excavated to create the ramps would also be taken directly off site, so the speed of the excavation works should be at a quick rate. 

[bookmark: _Toc535605807]Waste
Waste is inevitably part of a construction site.  It is important to control the waste at the earliest opportunity.  It is for this reason it is important to have a waste management plan.  This plan will set out how waste will be controlled on the site and how the amount of waste generated can be reduced.  It is for this reason that supplies should be contacted during the procurement of materials to explore methods of reducing the amount of packaging that will become waste.  Possibly explore materials that have re-useable packaging.  By looking at the materials planned to be used for this construction it was decided that wood, metal, plastic, cardboard/paper and general waste would be collected in separate skips.  This will reduce the amount of waste being sent to landfill.
[bookmark: _Toc535605808]Crane Locations
It was decided that the best type of crane to use for this case study would be 2 luffing jib tower cranes.  These cranes are designed to be used in areas where space is limited.  With their adjustable jibs they can be manoeuvred with their reach being increased or decreased.   By positioning the cranes within blocks A and D it was possible to reach all parts of the building and by adjusting the boom of the cranes it is possible for the cranes not to swing over the road outside of the site.  This type of crane was agreed by the team to be the most suitable. Looking at appendix 2, the erection of the cranes was missed out.  This will need to be accounted for to ensure that the cranes are installed ready to start work when required.
[bookmark: _Toc535605809]Teamwork
This case study also tested the team’s ability to work together to solve problems.  The team consisted of five members all with a varying degree of experience in the construction industry.  This collection of knowledge enabled the team to work together efficiently and by assigning deadline for given tasks it enabled everyone to have plenty of time to work on their own task.  Even though each team member was assigned a task to complete individually, it was quickly understood that all the tasks were linked and were reliant on the preceding task.   There fore the team worked together on each task to ensure that there completed to a high standard as the quality of tasks were directly linked.  In the case of the site layout, the team worked well together and there was continuous feedback over the work that was suggested and completed.  There was also the sharing of ideas which helped.
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	Material
	Quantity Delivered
	Delivery Dates

	Sheet Piles 
	1025m2 per week
	10 Dec - 14 Dec

	 
	 
	17 Dec - 21 Dec

	 
	 
	7 Jan - 11 Jan

	 
	 
	21 Jan - 24 Jan

	Steel
	33m2
	6 Jun - 13 Jun

	 
	66m2
	14June - 28 Jun

	 
	99m2
	1 Jul - 5 Jul

	 
	132m2
	08 Jul - 05 Aug

	 
	99m2
	12 Aug - 16 Aug

	 
	66m2
	19 Aug - 6 Sep

	 
	33m2
	9 Sep - 19 Sep

	Windows
	50m2
	2 Sep - 6 Sep

	 
	92m2
	9 Sep - 20 Sep

	 
	42m2
	23 Sep - 27 Sep

	 
	86m2
	30 Sep - 11 Oct

	 
	44m2
	14 Oct - 18 Oct

	 
	100m2
	21 Oct - 15 Nov

	 
	56m2
	18 Nov - 29 Nov

	Drains and Gutters
	70m
	23 Sep - 27 Sep

	 
	98m
	7 Oct - 11 Oct

	 
	154m
	11 Nov - 15 Nov

	 
	210m
	16 Dec - 20 Dec

	Blocks
	336m2
	23 Sep - 7 Oct

	 
	672m2
	14 Oct - 1 Nov

	 
	336m2
	4 Nov - 8 Nov

	 
	672m2
	11 Nov - 6 Dec

	 
	336m2
	9 Dec - 20 Dec

	 
	672m2
	7 Jan - 28 Feb

	 
	336m2
	2 Mar - 17 Apr
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Mail — nhunt.079734@student.uwtsd.ac.uk Page 1 of 1

Site Layout Rev A

Nathan Hunt (P079734)

Sun 25/11/2018 11:57

Sent Items

To:'Timothy Stewart (P151250)" <tstewart.151250@student.uwtsd.ac.uk>; 'Edward Rees (P057280)'
<etwrees.057280@student.uwtsd.ac.uk>; ‘Mubarik Jama (P150446)' <mjama.150446@student.uwtsd.ac.uk>; 'loan
Chidgey (P150837)" <ichidgey.150837@student.uwtsd.ac.uk>;

1 attachments (118 KB)

Site Layout Rev1.pdf;

Morning all,

Please find attached the first draft of the site layout plan for your consideration. On Friday myself and Mo
looked at this and came up with this draft. We decided on the following

1. Due to the shape and size of the site, we found it very difficult to locate a suitable area to use as
storage. There is an area to the rear of the site with is ideal for completing the site set up. We looked
at it and it is possible to fit the site cabins and a large storage area for materials. We need to have a
look at what materials we will need to store so we are able to determine the size of land for storage
we require. It was also decided that we should try and keep the vehicles and pedestrian routes
separate. | have been able to do this around the site cabins but | think we need to have a look at
where we can do this within the site.

2. There is an area next to the site that is an existing car park. Maybe we could have a look at if we can
hire a section of it for parking? If we are we will need to find out who is the owner of the area.

3. We have proposed to have a one way system for vehicles within the site. Myself and Tim looked at
the route previously and originally had it going in the other direction. The way that me and Mo have
looked at doing it is to follow the direction of the construction work, ie D to A. When we are
scheduled to do big lifts for the construction we felt it would be safer if we established temporary
exclusion zones. Due to the storage area being outside of the site then it wont impact any scheduled
deliveries.

4. The location of the cranes needs to be looked at. Myself and Mo looked at this on Friday and we had
issues trying to position the cranes to service building B and A. It seemed that where ever we put the
crane it has to pass over the road and in some places there was a risk to the building across the road.

I am in the process of looking at the ramp construction to be able to excavate down to construct the
basement and | have a few signs that | need to add to the site layout drawing so will send amended
drawings soon as | have completed them. Until then, if you have any comments/suggestions on this drawing
feel free to let me know.

Thanks

Nathan

https://outlook.office365.com/owa/ 18/01/2019
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Re: Site Layout Rev A

Tim Stewart <tim.stewart2@outlook.com>

Sun 25/11/2018 20:31

To:Nathan Hunt (P079734) <nhunt.079734@student.uwtsd.ac.uk>;

Hi Nathan
All your suggestions and plans sound good to me.
Regarding the problem with location and type of site cranes. Can | suggest 2 x luffing jib tower

cranes? One sited somewhere in the profile of block D and one sited somewhere in the profile of
block A. They should be able to then reach all areas of the construction site.

Image result for luffing jib tower cranes Image result for luffing jib tower cranes

Because they are luffing jib tower cranes they can boom up and boom down, thereby avoiding
swinging the boom over roads and other buildings.

This is the type of crane which is used in exactly this situation - in restricted areas where the room
is limited. They cost more and are a bit more complicated to erect, but Juan mentioned not to
worry too much about the project cost and we/you just hire in the experts to erect the cranes.

Hope this helps.

Tim

From: Nathan Hunt (P079734) <nhunt.079734@student.uwtsd.ac.uk>

Sent: 25 November 2018 11:57

To: Timothy Stewart (P151250); Edward Rees (P057280); Mubarik Jama (P150446); loan Chidgey (P150837)
Subject: Site Layout Rev A

Morning all,

Please find attached the first draft of the site layout plan for your consideration. On Friday myself and Mo
looked at this and came up with this draft. We decided on the following

1. Due to the shape and size of the site, we found it very difficult to locate a suitable area to use as
storage. There is an area to the rear of the site with is ideal for completing the site set up. We looked
at it and it is possible to fit the site cabins and a large storage area for materials. We need to have a
look at what materials we will need to store so we are able to determine the size of land for storage
we require. It was also decided that we should try and keep the vehicles and pedestrian routes
separate. | have been able to do this around the site cabins but | think we need to have a look at
where we can do this within the site.

2. There is an area next to the site that is an existing car park. Maybe we could have a look at if we can
hire a section of it for parking? If we are we will need to find out who is the owner of the area.

https://outlook.office365.com/owa/ 18/01/2019
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3. We have proposed to have a one way system for vehicles within the site. Myself and Tim looked at
the route previously and originally had it going in the other direction. The way that me and Mo have
looked at doing it is to follow the direction of the construction work, ie D to A. When we are
scheduled to do big lifts for the construction we felt it would be safer if we established temporary
exclusion zones. Due to the storage area being outside of the site then it wont impact any scheduled
deliveries.

4. The location of the cranes needs to be looked at. Myself and Mo looked at this on Friday and we had
issues trying to position the cranes to service building B and A. It seemed that where ever we put the
crane it has to pass over the road and in some places there was a risk to the building across the road.

I am in the process of looking at the ramp construction to be able to excavate down to construct the
basement and | have a few signs that | need to add to the site layout drawing so will send amended
drawings soon as | have completed them. Until then, if you have any comments/suggestions on this drawing
feel free to let me know.

Thanks

Nathan

https://outlook.office365.com/owa/ 18/01/2019






Swansea Civil
Justice; G_e_qtre

' |
.1, r.]l.i{






		Sheets and Views

		Model






image6.emf







image7.emf

oleObject7.bin

image8.emf






		Sheets and Views

		Model






image9.png




image10.png




image1.emf

Swansea Civil
Justice; G_e_qtre

' |
.1, r.]l.i{






		Sheets and Views

		Model






