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1.0 Introduction

[bookmark: _Hlk38637695]This report provides the solutions for Various Aspects the new building project that has been given. I am the property developer for this project and have been given planning consent for a ‘single, two storey detached domestic building with loft room’. (Papi, Juan Ferrix, 2020)  (See Appendices A:8 and A:9 for the Drawings for this project. I got given some information that I could use and information to keep in mind when working out the solutions for the project. I will look at the following aspects:

1. The ground floor
2. The first Floor
3. Opening such as lintels and sills
4. Eaves detailing and roof covering with weather projection 
5. The Main roof Structure 

1.01 The Ground Floor 

The information given to me about the ground floor was quite basic. I will told that the external walls would be a standard cavity wall with block and block partial fill cavity insulation, but needed a smooth render on the outside block. For the Suspended Timber flooring in the Ground floor and the first floor would solid timber tongue and groove fitting, See A:10 for a diagram of this type of flooring that we will be using. 

1.0.1 Construction Method 

[bookmark: _Hlk38879809]The First construction method I looked at was the ground floor design and the method was made using Appendices A:1 drawing. The sizes were checked by looking at the Building Regulations which I will list in section ‘1.0.3 Building Regulations related to ground floor’ after this construction method. This method is the basic understanding of the work more information should be check with the regulations:

1. Excavate for foundation approx. 500mm deep but a depth of 600mm should be done to have some working room when completing the excavation. (50/100mm Blinding, 450mm Polypheme Membrane.
2. Block up wall to DPC (Damp Proof Course) , this to be Block Externally and Block internally. Leave a air gap 50 to 75mm in-between external and internal wall cavity wall. ( See 1.0.3 for Building Regulations )
3. Install DPC at the appropriate level and tie in with internal block walls.
4.  Install 100mm Concrete Hardcore Slab.
5. Close off Cavity , Block up the external walls to First Floor Level.
6. Leave minimum of 150mm air gap after Concrete Hardcore Slab for the installation of the Honeycombed Sleeper wall.  The Honeycomb sleeper wall allows air to circulate under the floor of the ground floor. 
7. Install Timber Joist Hangers, Joists, and install Moisture Resistant material if required complete with timber frame ties.
8. Tongue and groove flooring boards, Skirting boards in the designated area to be installed after the house is made water tight.
9. Smooth render external walls after windows are installed. 

This is a basic outline of the process. 

1.0.2 Detailing and Junctions with external walls

See Appendices A:1 drawing for the Detailing and junctions with the external walls including the DPC , Joist hangers installed on the inner leaf and skirting boards. Retaining clips to hold the partial fill installation against the inner wall and all of the ties to slightly slope downwards allowing the moisture to find the way out stopping built up of water making damp inside the air gap of external and inner wall. (Block and Block)

1.0.3 Building Regulations related to Ground Floor

There are following building regulations that would be needed in the construction of the ground floor:

· [bookmark: _Hlk38896725]Approved Document A, Table 5, Cavity Wall Ties according to Building Regulations,  BSI PD 6697:2010 (Ancon.co.uk, 2020) and selected on the basis of the design loading and design cavity width.
· [bookmark: _Hlk38896825]Eurocode 5 span tables for solid timber members in floors, ceilings and roofs for dwellings. 4th edition (2014) (Parts 1 to 7)
· BS EN 1995-1-1:2004+A2:2014:2019 UK National Annex to Eurocode 5. Design of Timber Structures (TheNBS, 2019)
· [bookmark: _Hlk38897108]PD 6693-1:2019 Recommendations for the design of timber structures to Eurocode 5: Design of timber structures. General - common rules and rules for building TheNBS, 2019, 2)
· BS 8103-3:2009 Structural design of low-rise buildings. Code of practice for timber floors and roofs for housing (BSI, 2009)

  1.1 First Floor 

The First floor is a little different to the ground floor as it is built on top of the ground floor instead of being built on a foundation. The first floor is built using timber joists, metal joist hanger, Herrington structs, concrete blocks and a concrete oversite, See Appendices A:2. This process this like the following. 

1.1.1 Construction Method

1. First a concrete oversite slab is places on top of the ground floor external and inner walls creating a base for the timber suspended floor to be built on.
2. An air gap is left approx. 50 to 75mm in-between the external wall and the new first floor block interior wall. The block interior suspended floor wall will be used to hold the timber joists and hangers.
3. Next, the timber joists will need to be installed. by the main walls of the house’  according to to require the weight of the floor boards and membrane that will be put on top. 
4. The timber joist will be held together with metal joist hangers and Harrington structs to the inner concrete block inner wall. 
5. A thin insulation / membrane could be put on top of the timber joists to allow good air flow and reduce the chance of getting damp under the floor boards. 
6. Traditional solid timber with Tongue and Groove flooring to be installed on top complete with skirtings. See A:10 for picture of this flooring.

1.1.2 Detailing and Junctions with external walls/Restraints

Detailing and the junctions can be seen in A:2 with the external walls. The timber joists are nailed to the concrete block inner wall using metal joist hangers and Harrington structs. Softwood joists ‘can be made into to standard sizes such as 38x225mm’ ( Rock, Ian 27th June 2016) and their spaces are approx. 15.7 inches as stated in 1.1.1 construction method. 

1.1.3 Building regulations related to The First Floor

Some of the building regulations that are used in the ground floor are used in the first floor but there are the ones that are different to the ground floor:

· Part E and Part B about Sound transfer and fire control (gov.uk, 2010) the regulation is for the pre-completion testing for sound insulations as a means of demonstrating compliance. 
· [bookmark: _Hlk38897763]Approved Document A, Part A1,A2 and A3 (Assets.publishing.service.gov.uk, 2004). This explains the guide on strip footings, materials and workmanship, sizing on timber floors for a traditional timber house, cavity and walls and dwellings etc. 

1.2 Openings 
 
Openings include windows, External doors, and solutions for lintels, Sills, and jambs. The information given to me was that all plinths, lintels and Porch pillars to be made with natural sandstone material. Soldier course over the doors and window lintels in the building. ‘Windows and external doors to be light oak effect UPVC with Sealed double glazed units’ (Construction Detailing, Assignment 2 Spec. 2020) . 


1.2.1 Solutions for Lintels/Door openings

Solutions for the windows and lintels can be shown in  Appendices A:7. In this drawing you can see the UPVC window with the solider course natural sandstone on top of the lintel. Here is the basic process of Installing UPVC window, frame and double glazed glass:

1. First you will need to install the frame and beads of the window. Make sure that the two panes of glass are kept apart by coloured spacer bar. This is for soaking up the moisture in the air gap between the panes are clear. (tip: make sure the edges of the opening are smooth and trim to the correct size with little gap)
2. Place the Glass in the UPVC units if they aren’t already installed, this can be done by fixing screws at the side of the frame.  
3. The window sill and end caps are installed now, you will need to cut the length needed, add the end caps with glue to seal the glass in.
4. [bookmark: _Hlk38890763]The fixing holes are drilled into the beads and ‘covered by the sealed unit when it is placed in the frame’ (DIY Doctor, 2020)
5. Clean Glass, Apply Sealant around the edges to protect for weathering and leaks.

Also See Appendices A:7 for the UPVC Door and frame Drawing. 

1. Before starting make sure you leave a minimum expansion gap of 5mm around the doors frame. This will give you room to square the opening.
2. Next, Prepare and fit the Sill to the width of the door opening. This can either be straight cut or rebated. Fill the end caps and attached to the end with a glue. 
3. Once the sill is level, apply sealant to the bottom of the sill to hold in place.
4. Use a little bit of silicon around the edges for the door to be attached. (This stops moisture getting into the blockwork. 
5. Fit the handle on the door before installing the door into the opening using nails to fix in place.
6. Now, fitting new door and frame, adding the door and frame on top of the sill making sure to keep the 5mm around the edge.
7. Open the door to allow access for fixing to the wall. Make sure the door is level before moving on.
8. Drill fixing holes into the side of the door, corner fixing should be a minimum of 150mm or a maximum of 250mm. Use 5 fixings per jamb of the door at 600mm centres.
9. Once door is fixed, install double glazed glass by adding packers in the corners of the opening. and make sure it is sealed air tight and weather protected. Put the edges on to seal the glass in place.

Both Windows and doors should be installed with Solider Course on top of the lintel with Natural Sandstone. See appendices A:7 for more information on the drawing. 

1.2.2 Building Regulations related to the Openings 
Here are the relevant building regulations for doors and window openings:
· [bookmark: _Hlk38892428]Thermal Heat Loss – ‘Conservations of fuel and power in existing dwellings Approved document L-1B, Table 1’ (PlanningPortal 5th April 2018)
· [bookmark: _Hlk38893003] Approved Document K - Protection from falling, collision and impact ISBN: 978 1 85946 484 7 (PlanningPortal, 2013, January)
· [bookmark: _Hlk38893263]Building Regulations Approved Document Part M, This shows the size lintels, brick and block should be. And access specifications. (Gov.uk, 9th March 2016)
· [bookmark: _Hlk38898258]Ventilation – Part F approved document (Gov.uk, 2010) Means of ventilation. 

  1.3	Eaves Detailing and roof Covering     
Eaves will need to be closed as shown in the information given, and this can be seen in appendices A:3. Roof covering are going to be Natural Slates nailed down with copper/Aluminium Nails also with Battens, See Appendices A:5 to see the roof covering. This is an important part to the roof as it protects the building for the weather conditions. 
1.3.1	Weather protection
Weather protection is important when designing a building that will be long lasting. Having the appropriate drainage system that will run down the roof and re-direct the water from rain or even snow.  Adding a vapour Membrane, insulation between the rafters and having a gap for service in the roof will ensure that damp cannot occur, and damage the interior of the house, Also making sure wind and objects from outside cannot get in. Natural slates can make sure of this if fixed and using the appropriate lapping. 
1.3.2 Fixing and lapping 
This slates should be in a formation called the ‘double lap’. The head of the slate us Overlapped twice by slate 1 and 2 shown in A:11. The pitches should be from 20 degrees to 45 degrees. They should be double nailed each of the slates, should look at BS 5534:2014+A2:2018 (TheNBS, 2014,2018) and also Section 4, Page 40 Building Regulations structures (Gov.uk, 2004) for more information for fixing and lapping. See A:6 for fixing from wall to roof structure. 
1.3.3	Small Roof Structure
The small Roof Structure is for the porch door area at the front of the house , See appendices A:4 for the detailing and cross section of onsite made roof. 
1.4 Main Roof Structure  
The main roof structure is the structure that is holding up the roof and one of the most important parts of a building. See Appendices A:3 for the details and drawing.

1.4.1 Construction Method 
The information I was given for the main roof structure is that the roof rafter needed to at a 400 pitch with natural slate covering and closed eaves shown in the A:3 drawing. The construction method for this is simple as parts of the structure are made off site and brought in and placed on the top of the building. In the information given I needed large open loft space meaning we had to make a queen post truss. They include Purlins, Cleats, Straining sill, and Straining beam to allow a large open loft area as requested. The structure is places on top of the external walls with the wall plate, and a tie beam to attached walls to the main roof structure.  This structure is put together by adding different parts as shown in the A:3 Drawing and attached together using ridge board, common rafter and ties, also using nails and ties. 
1.4.2 Building Regulations related to Roof/Roof Covering
There are some of the building regulations that would apply:
· Timber battens and counter battens (BS 5534:2014+A2:2018), (TheNBS, 2014,2018)(Shows material uses for battens e.g. British pine and imported like redwood. Also Minimum Batten sizes.
· [bookmark: _Hlk38898687]BS 5534:2014+A2:2018 (BSI SHOP, 2020)
· [bookmark: _Hlk38898831]Section 4, Page 40 Building Regulations structures (Gov.uk, 2004)

1.5 Conclusion

As the information that I was given to make and answer solutions for elements including roof, structure, ground level and first floor level, I believe I did this. If I was to do this again I would like to include CAD drawings instead of hand drawings for a more clear and detailed solutions. 
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1.7 Appendices 
[bookmark: _Hlk38876420][image: ]Appendix A:1 : The Ground Floor, Detailing and junctions with external 
Source : Kyle Davies
Accessed : 17th April 2020
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[bookmark: _Hlk38636491]Appendix A:2 : The First Floor, Construction, Detail and Junction with External Walls/Restraints  
Source : Kyle Davies
Accessed : 17th April 2020






[image: ]Appendix A:3 : Queen Post Truss Roof – Main Roof Structure   
Source : Kyle Davies
Accessed : 17th April 2020
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[bookmark: _Hlk38636585]Appendix A:4 : Cross Section of Small Roof for Porch
Source : Kyle Davies
Accessed : 17th April 2020










[bookmark: _Hlk38636658][image: ]Appendix A:5 : Main/Small Roof Covering Drawing 
Source : Kyle Davies
Accessed : 17th April 2020
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Appendix A:6 : Fixings to Wall/Roof 
Source : Kyle Davies
Accessed : 17th April 2020










[image: ]Appendix A:7 : Openings/UPVC Door and Window complete with Solider Course and Lintel 
Source : Kyle Davies
Accessed : 17th April 2020









[bookmark: _Hlk38637731]Appendix A:8 : Construction drawing for a single, two storey detached domestic building
Source : Kyle Davies
[image: ]Accessed : 17th April 2020
Appendix A:9 : Construction drawing for a single, two storey detached domestic building (2)
Source : Kyle Davies
[image: ]Accessed : 17th April 2020

Appendix A:10 : Tongue and Groove Flooring  
Source : https://www.peteshardwoodfloors.com/Wood-Floor-Techniques-101/install-faqs.html 
Accessed : 27th April 2020
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Appendix A:11 : Roof Lapping   
Source : https://www.fixmyroof.co.uk/videos-and-guides/pitched-roof/slate-a-roof/
Accessed : 27th April 2020
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