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This report provides the technical drawings for Miss A Client based on the information provided in the brief. Drawings include:
· The Ground floor Construction, 
· The First floor Construction, 
· Eaves detailing and roof covering 
· The main roof structure. 
Followed by a comparison of the roof structure with suitable alternatives, finally discussing offsite production and how that relates to this project.
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[bookmark: _Toc100926878][bookmark: _Toc100927119][bookmark: _Toc100928133][bookmark: _Toc100929410]Figure 1 - Ground Floor
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Note: Gaps in the drawing shown only for ease of reading

[bookmark: _Toc100927121][bookmark: _Toc100928135][bookmark: _Toc100929412]Figure 3[image: ] - Eaves and Roof Covering – Weathering, fixing and laps
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1 - Rafters
2 - Ceiling Joints
3 - Membrane
4 - Battens
5 - OSB
6 - Guttering
7 - Soffits
8 - Fixings
9 - Wall Plate
10 - Metal Profile sheeting including insulation within
11 - Vent Gap x2
Timber Battens and Counter battens (BS5534:2014+A2:2018) Should be the following species:
British Grown – Larch, British pine, British Spruce
Imported – Redwood, Whitewood, Spruce-pine-fir (US, Canada), southern pine (US) southern pine (US)


Gaps in Illustration to show different materials only.

11[image: ][image: ]
10[image: ][image: ]
9[image: ][image: ]
8[image: ][image: ]
7
5[image: ][image: ]
43[image: ][image: ]
3[image: ][image: ]
2[image: ][image: ]
1[image: ]
6

[bookmark: _Toc100927122][bookmark: _Toc100928136][bookmark: _Toc100929413]Figure 4 - Roof Structure – Constructions, detailing and fixing
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1. Closure Piece/sheet lapping
2. Stitch Bolt
3. Bolt Hook - Optional
4. Purlin
5. Metal Profile Sheeting including insulation
6. 8mm Bolt/Screw
7. Capped end with neo-prem surround

Gaps in Illustration to show different materials only.


[bookmark: _Toc100927123][bookmark: _Toc100928137][bookmark: _Toc100929414]Figure 5 - The Main Roof Structure
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1. 25MM Thick Ridge
2. Rafter – 100 x 38
3. Purlin at mid-span of rafter – 125 x 50
4. Strut notches under Purlin – 100 x 50
5. Strut notches under Rafter 100 x 50
6. Binder 125 x 50
7. 38mm thick packing
8. Binder 125 x 38
9. Purlin
10. Guttering
11. Soffit
12. Wall Plate 100 x 75  (on 2 Drawings)
13. Tie
14. Strut
Infill between trusses to be 100 x 38 rafters at 450mm centres

Gaps in Illustration to show different materials only.

[bookmark: _Toc100929415]6.0 - Roof Structure – Trussed Rafters & Metal Profile Roofing
[bookmark: _Toc100927947]Table 1 - Trussed Rafters & Metal Profile Roofing
	Trussed Rafters
	Metal Profiled Roofing

	Advantages
	Disadvantages
	Advantages
	Disadvantages

	Large Spans – Lowers materials costs
	Designs are based on load bearing against the weather; therefore, changes are difficult to incorporate
	Long lasting – Approx. 40-50 years
	If not insulated correctly then it can noisy in the rain

	Reduces the amount of intermediate load -bearing walls – Lowers material costs, maximises floor space, and less engineering required.
	Loft space reduced for storage or potential conversions in the future
	Lightweight – Saving on engineering and design via the supporting structure
	Metal roofs should be grounded to avoid electrical issues/interference from powerlines, and in rare occurrences lighting strikes

	Speedier construction – reduces on site costs
	Internal partitions are on stop until the trussed roof has been covered and loaded
	Reduced roof supports, creating more loft space, saving on trusses and materials
	Classed as a premium material and cost per sheet is expensive

	Offsite construction – good quality and speeds up install time
	Trusses must be installed to specification, straight, plumb, and fixed appropriately to bear the loads sufficiently 
	Increased energy efficiency
	Metal can dent, looking unsightly. Repairs are difficult, and there are rare cases where heavy hail/rain has caused small dents over the entire roof span. 

	Pre-constructed reduces material waste as produced to specification
	Binders are braces are obligatory
	Less materials on site during install, and speeds up install time, and reduces labour costs
	Access to the roof is difficult, as walking on it can dent and damage it, causing leaks. Plus due to low resistance surface it can be slippery in we weather and extremely hot in warm climates.

	Skilled personnel not required to install – reduces labour costs
	Delivery, moving on site and storage can damage and breech the trusses integrity, especially is exposed to changing weather over long periods.
	Adds additional sound insulation for rain and hail
	Painted finishes can chip, scratch, and if improper paint is sued they can fade changing colour, breaching any agreed planning permissions. 

	Affordable to construct
	Timber can warp over time if installed incorrectly
	Custom sized sheets to cover spans and have a bespoke aesthetic 
	Modifying panels at a later stage to incorporate a flue for example can be very difficult, requiring removing some panels and re-sealing

	Design based on Professional bridge engineering
	Timber is susceptible to pests, mould and fungi attacks, can cause damage to the trusses and undermining the integrity of the roof structure
	Fire resistant
	Metal roofs need to installed ideally by a specialist to avoid trapped moisture from the panel attracting the suns heat, 

	Typically uses 40% less timber than a pitched roof 
	Not Fire resistant
	Reflect heat, reducing temperatures in summer seasons
	Using poor quality fixings that are not sealed correctly will cause leaks

	Environmentally friendly – reusable product – sustainably grown
	Can require lots of maintenance should something go wrong – pests, fire damage, leaks
	Impervious to Rain/Snow
	Metals roofs expand and contract therefore this movement needs to be calculated at install. 

	Used in layering systems can slow leaks and fire
	Uses lots of space
	Environmentally friendly/sustainable material, can be recycled
	Metal roofs keep internal fires alight by trapping the heat inwards, posing a greater risk to life and damage.





[bookmark: _Toc100929416]7.0 - Alternative Roof Structure Method
[bookmark: _Toc100927948]Table 2 - Butterfly Roof
A popular roof structure found in modern custom builds, is a butterfly roof. 
	Butterfly Roof

	Advantages
	Disadvantages

	Pushes the Roof/ceiling, up and away from the sides of the building, providing the opportunity for greater views inhibited by overhanding eves.
	Problematic for a hot climate that needs to reject heat and glare. In such scenarios, additional heat and glare cutting mechanisms or devices need to be installed either internally or externally to maintain thermal comfort in the interiors.

	Can be lines with various finishes from metal sheeting, to bitumen, and shallow slopes, asphalt or even a green roof 
	Waterproofing of the roof is vital, as water will hold in the valley 

	Surface water collection can be easily channelled into the valley, and dropped into a drainage hopper.
	Difficult to install and more complex, this drives up the cost in terms of equipment and manual labour, as well as installation time

	The roof valley can be part green roof with overflow, to extract volumes of water into the plants before they are removed from the roof.
	The design of the roof means that there is a frequent need for maintenance, which has been proven to be difficult and costly, as well as driving up the running costs.

	High positions for ventilation and longer exposures to daylight
	Reduces loft space, and would prove costly to add an upper floor if not installed initially. Reduced capacity on the upper level can negatively affect the resale price.

	Aids In the Designing of Column Free Perimeter Walls

	Debris that falls onto the roof, could block the drainage channels, creating standing, stagnant water which could potentially result in the roof collapsing.

	A butterfly roof would work well in a cold climate since it allows for a large amount of daylight and along with it a sufficient quantity of heat into the interiors through the large peripheral walls.
	The roof design means internal temperatures can vary around the home due to restricted circulation, creating warm and cold patches

	A Wide Variety of Usages – such as overhangs/covers for petrol stations. Bus shelters etc
	Usually specialists/installers designs required. Experience of installing is uncommon, as it’s not a common roof design

	Water collection from the channel can be reused to water plants etc, ideal for sustainable living, vegetable patch etc
	



[bookmark: _Toc100929417]
8.0 - Offsite Construction 
Ther term offsite construction refers to any item that can be constructed on site, but is created offsite usually in a controlled environment such as factory/production line. For example, the roof trusses could be constructed on site, but are, measured and cut via machine at a factory and fixed together with truss plates/wall plates and then subject to a quality check. The process of creating the roof truss is one that would have been tested in the factory conditions, and then testing the product before being massed produced. Offsite construction provides numerous benefits and is widely encouraged to be the cost-effective solution across various industries.  In construction the factory provides a warm, clean, safe and secure environment, free from the weather and other hazards such as ice.  It also protects the current site from consequential damage, and reduces accidents.  
Using Lean methodologies made famous by Toyota for mass production reducing waste/time/cost and effort, the materials can be constructed to a high quality and transported to site in mass for a minimal cost.
[bookmark: _Toc100929418]9.0 - Main Categories of Offsite Construction 
The four main categories of offsite construction are:
1. [bookmark: _Hlk100925526]Panelised Systems
2. Volumetric 
3. Sub-assemblies
4. Hybrid systems
[bookmark: _Toc100927949] Table 3 - Main Categories of Offsite Construction
	Panelised Systems
	The timber frame of the project including internal walls would be created in sections within a factory and delivered to site to be bolted together

	Volumetric Systems
	It is possible from the planning drawings that the bathrooms/wet rooms could be a volumetric system and dropped into place on site, with the plumbing and electrics already installed. This could also be applicable to the upper base floor, and internal service ducts.

	Sub-Assemblies
	As mentioned, the roof trusses would be pre-fabricated as a single product using raw and manufactured materials, and delivered to site in multiple units. This would also be the case for the triple glazed power coated windows. The staircase could also fall into the category depending on the complexity of the design. Including I-joists, any steel structures, and doors.

	Hybrid systems
	These systems are more of a standard term meaning different materials finishes and construction process are combined to produce an end product. For example, a composite door or, in our example the sun room, which compromises of a UPVC glass structure with windows/doors and linking to stacked bonded external brickwork, which could potentially be cladding system to match the front and sides of the house, as a high stacked bonded brick would need sufficient support from the existing structure and the sun room itself. 
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