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1.0 [bookmark: _Hlk39002623] Introduction

This assignment aims to gather evidence on the fundamentals for a low-rise building including; construction for a suspended floor, first floor, sustaining loads over openings, exterior cladding, roof protection and components of a roof. The Building Regulations and various other associations will direct these findings on how to overcome problems within the construction sector; producing effective construction methods for each component. 

2.0 [bookmark: _Hlk39008874] Description of Construction Strategies.

[bookmark: _Hlk39008900]2.1 Floor Development. 
A suspended floor contains certain elements to develop the main structure; which is an economical and effective method. The following components used are:
· [bookmark: _Hlk38961701]Outer and inner leaf, concrete cavity blockwork, 440mm x 140mm x 215mm block, BS EN 771 3-4 (Aggregate Concrete Blocks, 2007) protection from driven rain in accordance with,’ BS 8104:1992-BS 5628-3:2001(The Building Regulations, Part C, 2010, p.4); refer to appendices (figure 1, and 2).

· DPC is placed 150mm above ground level within the block work to protect the wall from rising damp, referring to ‘BS EN 8215:1991 and BS 8102:1990’ (The Building Regulations, Part C, 2010, p. 42); refer to appendices (figure 1, and 2).

· [bookmark: _Hlk38961439]Air vents are installed within the cavity wall to ventilate underneath the suspended floor and reduce condensation relating to, ‘139   BS 5250:2002 Code of practice’ (The Building Regulations, 2010, Part C, p. 57).; refer to appendices (figure 1, 2 and 3). 


· Cavity is filled with concrete below ground level, with a DPC of 225mm; below the lowest point of DPC (The Building Regulations, Part C, 2010, p. 42).  

· Insulation is located within the cavity leaving a gap from the outer leaf preventing bridging, relating to, (The Building Regulations, Part C, 2010, p. 57) and thermal insulation calculations in accordance to, BS EN ISO 6946: 1997 (Stirling, C, 2000. p. 2) which is carried through to the roof structure; refer to appendices (figure 1, and 2).

· Cavity wall gap is a minimum of 50mm, (The Building Regulation, Part A, 2010, p. 23).

· Wall ties of 200mm, ‘BS EN 845 1 (The Building Regulation, Part A, 2010, p. 23) are place from the inner leaf and outer leaf to prevent movement and is used for partially insulated cavities to maintain a gap from the outer leaf, refer to appendices (figure 6 and 7).

· Cavity drainage, ‘should be provided at 450mm (maximum) centres with at least two per opening’ (NHBC Standards, 2011, section 6.1 D11), helps release water that has penetrated into the structure and a further membrane is placed between the insulation and inner leaf; reducing the risk of creating bridging from inside of the building into the cavity; refer to appendices (figure 6 and 7).

· [bookmark: _Hlk38970881]Joist hangers are fixed to the inner leaf (load bearing wall); joist is fixed in place within the hanger. The joist hanger must comply with the, BS EN 845-1, (The Building Regulations, 2010, p.30). Screw fixings must comply with the, ‘Bs 1210’ (British Standards, 2009, p. 9); refer to appendices (figure 1, and 2).

· Joists are installed within the hanger over a wall plate and sleeper wall, ventilated support wall, “215mm x 102. 5mm x 65mm”, brick, (BS EN 771.1, IBSTOCK 2003). Joists comply with, “lightweight partitions, C16 170 X 47, 400mm centres, span of 3.322 (BS, 2009, p.34). the correct position of refer to appendices (figure 1, 2, 3 and 4).

· Correct positioning for joists in accordance to, ‘BS 8103-3:2009’ (British Standards, 2009, p 31); refer to appendices (figure 5).

· Insulation between joists, reduce heat loss and bridging through the flooring, must comply with thermal insulation calculations in accordance to, BS EN ISO 6946: 1997 (Stirling, C, 2000. p. 2); refer to appendices (figure 1, and 2).

· Marine plywood 16mm marine plywood cut to size, (Moisture resistant), must comply with, ‘BS EN 13986 and BS EN 636’ (BS 2009, p. 12) screwed at 400mm centres or noggins will act as catchers for the joins; refer to appendices (figure 1, and 2).

· Appy flexible adhesive to the ply floor surface, place securely the tongue in to the groove of the floor board at 450. Apply pressure to the floor board once in place for the adhesive to bind with the flooring.
[bookmark: _Hlk39008948]
2.2 First Floor Development. 
The first suspended floor is created through an easy process; which is effective, economical and quick: 
· [bookmark: _Hlk38974750]The loadbearing wall, Inner leaf. ‘block 440mm x 140mm x 215mm block’ (Aggregate Concrete Blocks, 2007) are coursed around the joists, “lightweight partitions, C16 170 X 47, 400mm centres, span of 3.322 (BS, 2009, p.34); refer to appendices (figure 8).

· The load of the joist ends is embedded within the wall structure, which are firmly secure to transfer loads on the upper floor.

· Between the joists and blockwork, silicone sealant applied to reduce expansion and contraction friction between the raw materials.

· Fixings: Coach bolts, tooth plated washers comply with, ‘BS 4190 and BS EN 912, (BS, 2009, p. 10) between lapped joist- 100mm Maximum over hang, (NHBC Standards 2011, section 6.4-S13). 

· Noggins are placed between the joist at staggered 400mmm centres, fixed with screws complying with, ‘BS 1210’ (BS 2009, p. 9). refer to appendices (figure 8); applies to ground floor construction.

· Lateral restraint fixed to inner leaf loadbearing wall/joists, 30mm x 5mm over 450mm, 2m centres, ‘BS EN 845-1’ (BS 2009, p.10) and (NHBC Standards 2011, section 6.4-S27).

· Tongue and groove whey rock board, 18mm thick over 400mm centres, (NHBC Standards 2011, section 6.4 – S18) comply with, ‘BS EN 312 (BS 2009, p. 8); refer to appendices (figure 8 and 11 for the tongue and groove indentation).

· Partition walls are applied to the inner leaf 75 x 50mm, insulation (Kingspan) 50mm on top of the whey rock board. 

· [bookmark: _Hlk38976031]15mm engineered wooden flooring (locking system). Easier to remove). Staggered joins, increased durability; refer to appendices (figure 8 and 13).

· Expansion gap 10mm for both whey rock and laminate flooring, (NHBC, 2011). refer to appendices (figure 8 and 13).
· [bookmark: _Hlk38980698][bookmark: _Hlk38980715]Skirting boards are applied to the finished flooring; fixed securely to the concrete blockwork or partition walls; refer to appendices (figure 14).




[bookmark: _Hlk39009003]2.3 Development for Sills, Lintels and Exterior Cladding.
The sill, jambs and lintel supports are very important with development of a dwelling to reduce cracks or movement within the blockwork or floors:
The depth of the opening should not be below 150mm for the course of the block work to carry through, (The Building Regulation, Part A, 2010, p.27).
All opening must comply with a gap of 550mm from the load bearing wall, (The Building Regulation, Part A, 2010, p.27).   
Sill construction: 
· Steel flashing tray is placed on bed of mortar over the outer leaf; with the lip rest over the inner leaf; Refer to appendices (figure 15).

· Insulations is placed at the back of the tray to prevent bridging through the opening; Refer to appendices (figure 15).

· A concrete sill is installed within the steel flashing area and fixed securely; Refer to appendices (figure 15).

· [bookmark: _Hlk38981420]Fixing areas are placed within the jambs to fix the window frames. Refer to appendices (figure 16). 

· 25mm rebate, (The British Regulations, Part C, 2010, p 52)

· Cavity stop between inner and outer leaf jambs; filled with insulation and fixing point for window frame. Refer to appendices (figure 16).

· The window frame is place within the opening, plumb before fixing it in place; 25mm rebate, (The British Regulations, 2010, p 52)

· Steel screw fixings comply with, ‘BS 1210, (BS, 2009, p .9). Refer to appendices (figure 16).

· A seal is applied around the window frame to prevent drafts, water penetrating, sound or bridging.

· For access point openings it must be, ‘specified in Part M, Access to and use of buildings’ (The Building Regulations, 2010, Part C, p. 53). Max pitch of 150 for sills in doorways.

Steel Lintel construction; refer to appendices (Figure 17):
· Steel lintel laid over jambs and window frame to support the load of the brickwork (made to suit opening); on a bed of mortar and DPC to fix the lintel in place.

· Insulation is installed within the lintel to prevent bridging.

· DPC flashing is placed over the top of the lintel to prevent water penetrating through the top of the opening into the cavity.

· The inner leaf concrete block course, supported by the lintel also has, ‘170mm x 47mm joists for light weight partitions’ (BS, 2009, p. 34).

· Outer leaf has a solider course running across the lintel, “215mm x 102. 5mm x 65mm”, brick, (BS EN 771.1, IBSTOCK 2003), 

· Steel lintels should comply with the, ‘BS EN 845 -2’ (NHBC, 2011).

The same process can apply to door openings.   


External blockwork and rendering:
· Outer leaf, external wall block 440mm x 140mm x 215mm block, 10mm for mortar (Aggregate Concrete Blocks, 2007) stretcher bond; refer to appendices (Figure 18):

· External soldier course laid on steel lintel structure (outer leaf) “215mm x 102. 5mm x 65mm”, brick, (BS EN 771.1, IBSTOCK 2003) above the window; refer to appendices (Figure 18).

· Expansion gap within the blockwork, sealed with silicone.

· SBR added to the concrete blockwork, scratch base coat, main coat; two coats of 1 part of cement, 1 part of lime and 5 sand to give the render elasticity for expansion and contraction with the blockwork

Natural Z-cladding for plinths and front gable end:
· Adhesive is applied to the wall.

· Screw bracket to the concrete blockwork.

· Make sure the panels are flat and level.

· [bookmark: _Hlk38993411]Locking system makes the run look continuous through internal and external corners; refer to appendices (Figure 19).








2.4 [bookmark: _Hlk39009079] Roof Protection.

Roof coverings comply with, BS EN 1991-1-1:2002 (The Building Regulation, 2010, p. 40) and, ’BS 5534 2014 + A2: 2018’ (BSI, 2018).
· Roofing felt must comply with, ‘BS EN 13859’ (BS, 2018, p. 13); refer to appendices (Figure 21).

· Roofing batten 50mmx25mm must relate to, ‘BS5543:2014+A2:2018’ (BS, 2018, p. 17).

· [bookmark: _Hlk38998985]Natural slate courses designed for a pitched roof in accordance with, ‘BS 5534:2014+A2:2018. (BS, 2018, p.72); refer to appendices (Figure 20).

· Natural slate should ‘not be less than, 150mm in width to ensure adequate strength’ (BS, 2018, p.72).

· Slate fitting must be compatible with, ‘BS EN 12326-1’ (BS, 2018, p. 12).

· Bitumen shingles must be in compliance with, ‘BS EN 544’ (BS, 2018, p.12). 

· Drainage flashing and weathering must comply with, ‘BS EN 12056’ (BS, 2018, p. 80) and (The Building regulations 2000 Approved Document H); refer to appendices (Figure 21, 22 and 24).

· Insulation for a warm pitched roof must have planning permission; following, The Building Regulations amendments 2000 under The Building Act 1984 (Derzypilskyj, 2010, p. 15).

· [bookmark: _Hlk38996655]Relating to appendices (figure 24 and 25) foil back insulation is tested in relation to, ‘BS EN ISO 8990 have indicated an R-value for multifoil products in a range of 1.69 to 1.71m2K/W’, (Derzypilskyj, 2010, p. 80).

2.5 [bookmark: _Hlk39009118] Development for Roof Components.

The roof structure contains a gable end collar tie (couple roof), Valley cut (collar tie couple roof) and a queen post (open attic truss) with purlins to strength the length of the roof. The following details will explain:
· The common rafter must comply with, ‘BS EN 336 for 300 – 450 pitched roofs, 47mm x 150mm, 400mm centres’ (BS, 2009, p 91) with ceiling joists to act as collar ties and main attic space relating to, ‘BS EN 336, 47mm x 195mm 400mm centres’ (BS 2009, p. 55); which will stop the rafters collapsing inwards. refer to appendices (Figure 26, 27, 28 and 31).

· For the main roof structure, it is an open warm roof storage attic, which contains queen post trusses. refer to appendices (Figure 29, 31, 32, and 33).

· Purlins relating to ‘BS EN 336, 300- 450 pitch, 94mm x 300mm, 1500mm spacing, C24’ (BS, 2009, p 91); refer to appendices (Figure 30, 31 and 32).

·  Valley cut rafters are fixed to the main roof structure (common rafters); refer to appendices (Figure 28 and 31).

· Gable end couple roof is fixed to the main roof structure; refer to appendices (Figure 23 main roof structure and 27 coupled roof rafter).

· The two main areas for the queen post trusses are demonstrated in appendices (Figure 33), where the load bearing walls can support larger loads.

· [bookmark: _Hlk39001230]For the continuous wall plate, a steel beam will support the load from one load bearing wall to the other; which is illustrated in appendices (Figure 31 and 33). 


· Lateral Restraint, in compliance with ‘BS EN 845 -1’ (BS, 2009, p 10); refer appendices (Figure 34).

· Wall plate anchor in compliance with, ‘BS8103 -1’ (BS, 2009, p.20) refer appendices (Figure 35).

3.0 [bookmark: _Hlk39009155]Conclusion.
Throughout this assignment it demonstrates the constructive elements relating to various skills and techniques. The Building Regulations and British Standards has developed a secure contingency plan to relate to, guidance for construction methods and to complete projects correctly. 
Within the appendices it illustrates various construction techniques, demonstrating how to develop certain areas of a low-rise building; producing economical and efficient designs to:
•	Sustain loads correctly
•	Ventilation throughout the building
•	Efficient thermal insulation
•	Using the correct materials for various design methods
•	Creating floors and openings
•	Developing correct roofing components and coverings
•	Create a safe environment against all the natural elements
Going forward the building strategies, techniques and technology will improve and produce more efficient and economical buildings to help improve sustainability and the environment.
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5.0 Appendices. 
Ground Floor Construction.
Side View of Suspended floor (Figure 1):[bookmark: _Hlk38999661]Wall tie 200mm, (The Building Regulations, 2010). 

DPC 150mm height.
Flashing.
50mm Insulation (cavity).
Joist hanger.

[bookmark: _Hlk38872854][bookmark: _Hlk38872855][bookmark: _Hlk38878488]Inner leaf, Internal wall 440mm x 140mm x 215mm block, (Aggregate Concrete Blocks, 2007).
50mm Insulation between studs.
[image: ]

Tongue and groove floor boards glued to marine ply.

100mm Insulation between joists.

Air flow underneath joists.
DPC underneath 100mm x 75mm wall plate. 

Wall support allowing ventilation.

75mm Cavity.
DPC between concrete base and hardcore.

[bookmark: _Hlk38985399][bookmark: _Hlk38873016]Outer leaf, external wall block 440mm x 140mm x 215mm block, (Aggregate Concrete Blocks, 2007).

Ventilation through external and internal wall/ air flow underneath joists.


Ground Floor Construction (Figure 2):16mm marine plywood cut to size, (Moisture resistant), must comply with, ‘BS EN 13986 and BS EN 636’ (BS 2009, p. 12).

FOuter leaf, external wall. block 440mm x 140 x 215mm block. (Aggregate Concrete Blocks, 2007).

[bookmark: _Hlk38972747][bookmark: _Hlk38904335]Inner leaf, load bearing wall. block 440mm x 140mm x 215mm block, (Aggregate Concrete Blocks, 2007).

 75mm Cavity.
[image: ]

 Insulation between joists.
Staggered floorboards glued or screwed to plywood.
Air flow through sleeper brick wall. 


100m x 75mm Wall plate.
Half brick centres, to create air spaces.
Concrete base.

DPC.

150mm minimum height.
Foundation.

‘170mm x 47mm joists, 400mm centres for light weight partitions’ (BS, 2009, p. 34).


		Joist hanger screwed to internal wall, ‘0.6 x the depth of the joist’ (NHBC Standards 2011, section 6.4 – D7).
DPC  150mm height.

Ventilation Instalment (Figure 3): 
		Casing to direct air flow underneath the ground floor (joists).
[image: ]

‘170mm x 47mm joists for light weight partitions’ (BS, 2009, p. 34).


Entrance for ventilation.

Flashing.

External block wall, constructed around vent.




Lapped Joist Positions (Figure 4):
‘170mm x 47mm joists for light weight partitions’ (BS, 2009, p. 34).

[image: ]

100mm x 75mm wall plate.
Floorboard.

DPC.

Ventilated support wall, “215mm x 102. 5mm x 65mm”, brick, (BS EN 771.1, IBSTOCK 2003).

Insulation with netting nailed to joists.

	
12.5mm Plasterboard and plaster, (British Standards, 1995)  

Partition Positions (Figure 5): 
Joi75mm Cavity, (The Building Regulations, 2010, p. 23).
Incorrect position.
Correct position.
Correct position.
[image: ]

.	75mm x 50mm Sole plate and stud.
Floorboard. 

‘170mm x 47mm joists for light weight partitions’ (BS, 2009, p. 34).


Single Joist.

	Noggins.
Single joist without noggin to support partition.



External Cavity Wall Construction (Figure 6):
External wall (breeze block), outer leaf.
[image: ]

Wall tie 200mm, (The Building Regulations, 2010, p. 23).


Cavity Drainage.

	50mm Kingspan (insulation).

Internal wall (breeze block), inner leaf.
Moisture protection barrier.

12.5mm Gypsum board.

Plaster skim.

Paint finished coat. coat.

75mm x 50mm Sole plate, stud and 50mm Kingspan insulation.

50mm cavity min, (The Building Regulation, 2010, Part C, p. 46)



External Cavity Wall with Junction Construction (Figure 7):
	External wall, outer leaf.
Junction.
Cavity stops.
Mortar.

[image: ]

	Insulation.
Cavity drainage.

Internal walls, inner leaf.
Wall tie. 

Insulation (Kingspan). 
Junction ties.

75mm x 50mm stud.


	[bookmark: _Hlk38989971]Thermal insulation must comply with, ‘BS 5618:1985 (TBR 2010 Part C, p. 46) cavities.
  

12.5mm plasterboard, (British standards, 1995, p. 7).


75mm x 50mm sole plate.



First Floor Construction (Figure 8): 
Outer leaf load bearing wall; constructed course around joists. Stop ends into external cavity.
Load bearing beam bolted to inner leaf (load bearing wall).
15mm engineered wooden flooring (locking system). Easier to remove). Staggered joins, increased durability. 
[image: ]


Mortar 10mm, (Ibstock, 2003).

Silicone seal around Joists, reduce friction with block, due to expansion/ contraction within junctions.


[bookmark: _Hlk38900055][bookmark: _Hlk38900056]‘170mm x 47mm joists for light weight partitions’ (BS, 2009, p. 34).


		Tongue and groove whey rock board, 18mm thick over 400mm centres, (NHBC Standards 2011, section 6.4 – S18) comply with, ‘BS EN 312 (BS 2009, p. 8).
Lateral restraint fixed to joists, inner leaf cavity wall, underneath ply to (reduce movement). 


400mm centres.

Noggins.



Lateral restraints Over Joists (Figure 9):
[bookmark: _Hlk38977031][bookmark: _Hlk38977032]Lateral restraint fixed to inner leaf loadbearing wall/joists, 30mm x 5mm over 450mm, 2m centres, (NHBC Standards 2011, section 6.4-S27).
[image: ]

‘170mm x 47mm joists for light weight partitions’ (BS, 2009, p. 34).


	Inner leaf load bearing wall. 

Steel screw fixings comply with, ‘BS 1210, (BS, 2009, p 9).
Noggins.









Lapped Joist Over Load Bearing Wall (Figure 10):
Lapped 175mm x 50mm, (Riley, Cotgrave 2018, p. 245).

[bookmark: _Hlk38798347][bookmark: _Hlk38798348][bookmark: _Hlk38798365][bookmark: _Hlk38798366][image: ]

Noggins.

[bookmark: _Hlk38977690][bookmark: _Hlk38977691]Fixings: Coach bolts, tooth plated washers comply with BS 4190 and BS EN 912, (BS, 2009, p. 10) between lapped joist- 100mm Maximum over hang, (NHBC Standards 2011, section 6.4-S13). 


Load bearing wall

Expansion gap sealed with silicone.

Transferring the load from one room to another.


Tongue and groove Engineered Board or Solid Wood Flooring (Figure 11):
Tongue; slots into the groove of the opposite board.
[image: ]

Groove holds and locks the tongue in place, reducing any moving floorboards. 


19 mm thickness, (BS, 2009).





Applying Flexible Adhesive (Figure 12):[image: ]
Apply flexible adhesive to the whey rock board, reduce any movement.


Plywood ground floor and whey rock board first floor screwed down to joists at 400mm centres.


Tongue and groove solid wood flooring for the ground floor and glued to plywood.

Expansion gap of 10-15mm from the edge of the flooring and the perimeter of the wall.


Engineered laminate floating flooring and underlay used for upstairs (easier to remove) for future purposes.

Staggered Engineered Laminate Flooring (Figure 13):
Floorboard expansion gap(10mm), (NHBC, 2011).
[image: ]


Centre points for the locking system, stronger hold once fixed in place over underlay. 





Skirting Board Fixed on finished floor (Figure 14): 
[image: ]
Concrete block, 440mm x 140mm x 215mm block, (Aggregate Concrete Blocks, 2007).


Plasterboard 12.5mm.

Bullnose Skirting board 3inch.

Fished floating laminate flooring 15mm.

	

Sill Construction (Figure 15): [image: ]

Cavity stop and fixing point for window frame to jamb.
 

25mm rebate, (The British Regulations, 2010, p 52)
Internal window ledge.

Double glazing window.

	Concrete sill with installed drip.



Steel flashing with installed stop ends (dams).

Insulation. 
Inner leaf.


External leaf.

Fixings Points for Window Frame (Figure 16):
[image: ]

	[bookmark: _Hlk38981551][bookmark: _Hlk38981552]Cavity stop between inner and outer leaf jambs; filled with insulation and fixing point for window frame.

Inner leaf (jambs)

[bookmark: _Hlk38981362]Steel screw fixings comply with, ‘BS 1210, (BS, 2009, p .9).


Window frame.

Concrete sill. 

[bookmark: _Hlk38981467]25mm rebate, (The British Regulations, 2010, p 52)


Seal around window. 



Steel Lintel (Figure 17): 
[image: ]

‘170mm x 47mm joists for light weight partitions’ (BS, 2009, p. 34).


	Joist hangers fixed to inner leaf.

Inner leaf concrete block, laid on steel lintel.

Flashing (DPC).

Steel lintel laid over jambs to support the load of the brickwork (made to suit opening). 


Insulation to prevent bridging within lintel.
Mortar. 
Window frame.

Cavity insulation.

Jambs supporting load over opening.


[bookmark: _Hlk38985556][bookmark: _Hlk38984890]External soldier course laid on steel lintel structure (outer leaf) “215mm x 102. 5mm x 65mm”, brick, (BS EN 771.1, IBSTOCK 2003).




External Brickwork (Figure 18): [image: ]


Solider course.

Base scratch coat (rendering). 
Expansion gap sealed.

Finished coat (rendering).


Window.

(ZClad, 2011)	External soldier course laid on steel lintel structure (outer leaf) “215mm x 102. 5mm x 65mm”, brick, (BS EN 771.1, IBSTOCK 2003).


Stretcher bond course.




External Natural Sandstone Z – Cladding (Figure 19):  
[image: ]

	Panels.
Brackets to screw in to the brickwork.

Apply adhesive to the back of panels.

	
Concrete blocks.

	
Mortar.


(ZClad, 2011).


Slotting system (Z-shaped).
Natural stone cladding.

	

Natural Slate Course 400 Pitched Roof (Figure 20);
25mm spacing from the edge to nail.
[image: ]

Double nailed slate.

Roofing batten 50mm x 25mm.

Spacing between head. 

First course of slates (covering the eaves). 

(Riley & Cotgrave, 2018, p. 292):
3mm expansion space.

Full slate over lapped over eaves course.


Flashing for Gable End Roof (Figure 21):
Flashing installed within the mortar, sealed and over the top of the tiles.
[image: ]


Concrete block.

Ridge tile place and fixed over the top course of tiles.

Breathable Felt.

[bookmark: _Hlk38988131](Riley & Cotgrave, 2018, p. 294, 296):

Spacing between batten.


Valley Flashing (Figure 22):
Dry slate trough placed in the valley of the rafters
[image: ]


Slates installed over the trough and cut at an angle sealed and nailed to the batten.


Fascia.

Concrete blocks.

	(Riley & Cotgrave, 2018, p. 295):

Bargeboard, softs and fascia of the gable end (Figure 23): 

[image: ]

Ridge point.

Bargeboard.


Fascia.
Gable ladder.

Concrete block built around gable ladder.

Boxed in edge.
Soffit.

Brett, 2014, p. 67).


Covering for a roof (Figure 24): 

Roofing batten.
Vapour sheet.
Ridge. 
[image: ]

Breathable felt.

Insulation between rafters.

Common rafter.

Slate. 

Ceiling joists.

Eaves guard.
Load bearing wall.

Gutter.

Wall plate.
Concrete block outer leaf.

Soffit. 

(Riley & Cotgrave, 2018, p. 294).


Complete Main Warm Roof Cover with Insulation and Ventilation (Figure 25):Ridge tile.

Ridge tile 5mm ventilation gap.
Slate. 
[image: ]

Insulation.
Batten.

Vapour sheet.

Common rafter.

Brett, 2014, p 73).
Plaster board.

Straining beam.

Queen post.


Ceiling joist. 

Gutter.

Wall plate



Load bearing wall.
Fascia.

Ventilation pathway 50mm gap.
Soffit vent 25mm gap.

(Riley & Cotgrave, 2018, p. 294):

Pitched Coupled Roof Rafter (Figure 26):
[image: ]

Ridge.

	Rafter.

Ties for max span 4.5m.
Ties 1/3 of the rafter’s length.


Wall plate.

Load bearing wall.


Gable End 400 Pitched Coupled Roof Rafter (Figure 27):
Ridge.
[image: ]

Fixing gable side rafter to concrete block.

Plumb cut on common rafters.

Ties.

Birds mouth cut, placed onto the wall plate.
Gable ladder 

[bookmark: _Hlk36801878]Brett, 2014, p. 2).

Fascia.
Common rafter.


Valley Cut Rafters, 400 pitched roof structure (Figure 28):
Valley jack rafters.
Ridge.
[image: ]



Common rafters.

Gable ladder.


Valley Scotch plate.



Queen Post Truss (Figure 29):  Purlin. 

Ridge 
Cleat.
[image: ]

Common rafter.


Rigid beam.


Tie beam.

Queen post.

Strut and Purlin of Queen Post (Figure 30):
Common rafter.
[image: ]

Purlin.


Rigid beam.


	Strut.

	Queen post
Ties. 


Queen Post Truss, Valley Cut Coupled Roof Structure and RSJ support (Figure 31): 
[image: ]	Queen post truss with purlins for spans; max 8m.
Queen post truss.
RSJ support.
Ties.
Valley scotch plate.
Ceiling joists.
Purlins
Valley jack rafter.
Plan View of Main Roof (Figure 33):

Strut.
Common rafter.
Ridge.

	Main roof structure (Figure 32):

[image: ]
Load bearing walls supporting queen post truss and RSJ.
[image: ]

Gable ends.

Queen post trusses.


	RSJ supporting wall plate of roof structure.


Lateral Restraint for Roof Structure (Figure 34): 
	Common rafter.
[image: ]

Gable end concrete block.

Lateral Restraint, in compliance with ‘BS EN 845-1’ (BS, 2009, p 10) 


	Fixing points on rafters.


Fixing points on gable concrete wall. end.




Fixings for roof structure and wall plate (Figure 35): 
	[image: ]

	Truss.
Twisted upright anchor for roof truss.


Gang nail plate for truss.


	
Wall plate anchor in compliance with, ‘BS8103 – 1’ (BS, 2009, p.20) 


Wall plate fixings in compliance with, ‘BS 8103 – 1’ (BS, 2009, p.20)
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