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1. Introduction 

This report shall outline a number of construction methods that can be used to construct the proposed dwelling. These will be in compliance with current building regulations for new-builds. Special care will be taken to avoid the issues of: humidity, thermal bridging and condensation.  
2. Construction detailing
2.1 Foundations  
 
	The proposed structure will be built upon a level Greenfield site with 450mm of topsoil above firm subsoil with low clay content that is above the water table. As such a suitable and cost-effective solution will be a strip foundation with a mass concrete footing, as shown in appendix A. All load bearing walls will then be built up from said strip foundation. 
As the subsoil is firm with low clay content the footing of the foundation should be at least 650mm in width and 150mm in height, this will allow it to support maximum loads of 70kN/m, thus giving extra stability when faced with adverse weather conditions. This is in compliance with current building regulations as shown in figure 1. The depth will be at least one metre to the underside so as to avoid any issues with ground movement and keep the load-bearing walls stable (Chudley & Greeno (2020, p.208)).  
[image: ]

Figure 1: 
Minimum width of strip foundations





2.2 External walls 

	The external walls will be the only load-bearing walls for this project, with an external wall running between the utility room and kitchen/diner, supporting the roof and providing insulation to upstairs areas. These will be of standard brick on block construction with a partial fill cavity, as shown in appendix A. 
	In order to comply with building regulations, shown in figure 2, the leaves of the wall will need to be at least 300mm thick. As such an external wall of 102.5mm coupled with an internal wall of 200mm would be suitable and allow standard size bricks and blocks to be used. A cavity of 100mm will be suitable for the insulation and internal trimmings. Plaster will be applied to any part of said wall that is internal.
[image: ]Figure 2: 
Minimum thickness of load-bearing walls in small properties.





	The walls will be built up from the strip foundations using suitable quality bricks for the underground section. The outer leaf shall be brick lain in a stretcher bond whilst the inner leaf will be two concrete blocks thick. As the walls are built up above ground, weak concrete will be used to fill the underground cavity, this will prevent the walls shifting underground due to pressure. Special care must be taken to assure the concrete fill does not exceed 225mm below the first DPC (Chudley & Greeno (2020, p.213)). The DPC’s will be at least 150mm above ground, placed on the first applicable point, most likely to be 3 bricks above ground or similar. The DPM will extend from underneath the floor slab to lap with the DPC in order to protect against ground moisture, in compliance with building regulation C2 of approved document A (Chudley & Greeno (2020, p.314)). 
	The 100mm cavity will include 50mm of insulation, restrained to the inner leaf, and 50mm of airspace. Flashing shall be applied to the insulation where it meets the cavity to direct any internal moisture downwards and out of the wall whilst protecting the insulation. Weep-holes will be put in place at 450mm intervals just above the base of the flashing, with at least two above each opening, in compliance with building regulations. Wall ties will be used to ensure the stability of the walls, stainless steel ties at a minimum spacing of 450mm vertically and 750mm horizontally, with at least 2.5 per metre squared, will be best for this due to the width of the cavity (Chudley & Greeno (2020)). Additionally a vapour control membrane will be installed between the inner leaf and insulation in order to protect against damp. 
2.3 Flooring 

	The ground floor shall be comprised of two suspended timber floors with honeycombed sleeper walls, with one running throughout the main part of the building and a separate one for the utility room/bathroom. The upper floors are to be traditional timber with softwood tongue and groove flooring. 
	Chudley & Greeno (2020, p. 270) state that in order to comply with approved document C of the building regulations each suspended floor must: have a subfloor covered with oversite concrete, have a minimum of 150mm ventilated space between the subfloor and timber joists and have a DPC between the sleeper wall and wall plate. As such all these issues will be dealt with by the suggested floors, shown in appendix B. 
	For the main part of the building there will be 4 sleeper walls, running east to west. With one 30mm from the rear external wall, another 30mm from the front external wall and a third halfway between the first two at a distance 3370mm form either external wall. The fourth sleeper wall will be in the living room alcove, at a distance of 30mm from the external wall at the front of the project. The east and west ends of each sleeper wall will be 15mm from the external walls with special care taken to ensure the sleeper walls never touch the external walls. 26 joists will be needed at 400mm spacing. These will be attached to the wall plates atop the sleeper walls. Insulation will be applied between and on top of the joists so as to eliminate the issue of thermal bridging, with nylon netting supporting said insulation. A vapour control membrane will then be introduced above the insulation to help deal with moisture. The flooring will need to be fitted with 15mm gaps either side to allow room for expansion. As such a good solution would be ‘click’ timber flooring as it can be fitted as floating above the insulation and held in place by skirting boards once plaster has been applied to the inner leaf of the external walls. Ventilation will be along the external walls at 2m spacing, it will also be along the bottom of the internal external wall at the same spacing. 
	The same solution will be adopted for the utility room/bathroom. However different spacing will be required. The sleeper walls will run at the same distance from the front and rear external walls and the same gap will be needed at the east and west ends, a third sleeper wall will be directly between the first two at a distance of 2925mm. In this case though, 5 joists will be required with 500mm spacing.  
	The upper flooring will consist of joists running north to south, fitted to the external walls using joist hangers to reduce thermal bridging and allow for easy refitting in the future. These will be of timber class C24 so as to cover a large span and support partition walls. They will need to be 75x170 for the area covering the dining room to the edge of the staircase and 75x220 for the area covering the living room. They should all be spaced at 400mm apart. This complies with the regulations shown in figure 3. Herringbone strutting will be required at 1 third of the span of each joist. The insulation will be placed between and above the joists, held in place using purlins. The flooring will be softwood tongue & groove as it can be fitted as floating. A cross section of the upper floors joists and flooring is shown in Appendix C.  
[image: ]Figure 3:
Permissible clear spans of joists

2.4 Partition walls  

	The partition walls will be of standard plaster slab construction, fixed together using adhesive. These will be 100mm thick with a thin layer of plaster on either side so as to provide suitable insulation against: noise, fire heat and dampness. They will also be strong enough to hold any fittings required. 
	As the upper floors are made of timber strong enough to support partition walls, no remedies will need to be put in place there. However for the suspended timber floors on the ground floor there are a number of remedies that can be applied so as to support the additional load. These are detailed in Appendix D and should be used at the constructors discretion as joist spacing may change based on unforeseen circumstances. Solution A is for when the joist coincides with a partition and solutions B and C are for when the partition is between the joists. 
2.5 Roofing 

	The roof over the main span of the property will be a slanted roof at a 40 degree pitch with gable ends at the east and west edges. There will be 600mm of space between each rafter. The alcove will be covered with a pitched roof with a gable end at the south face of the property. The utility area will be covered with a pitched roof with a gable end at the west edge. All roofs will be of warm pitched roof construction so as to mitigate any thermal bridging whilst providing insulation to living areas within the property, shown in appendix E. This will require insulation between each rafter with insulation board and a vapour control membrane fixed to the underside before plastering.  All eaves will be closed flush eaves, shown in appendix F. The tiling will be slate lain using the double-lap method. All roofs will be attached to the external walls using wall plates and nail plates with heavy restraints for vertical loads and light restraints for the lateral loads.
	As the main span of the roof is over 10m two trusses will be required for support, trusses are shown in appendix G. These will be queens post trusses placed either side of the proposed hallway area within the loft, so as to provide suitable access to the loft spaces. They will be supported by the external walls and attached to the wall plate using nail plates. The pitched roof covering the alcoves has a small span so a couple roof will be ideal. For the roof covering the utility area a purlin roof will be required so as to cover the span comfortably. 
2.6 Openings 

[bookmark: _GoBack]	All openings in the external walls will be supported through the use of lintels. As the proprietor has specified sandstone above all openings, galvanised steel lintels will be ideal as it means the lintel will be internal allowing for any suitable exterior façade, shown in appendix H. Where the wall cavity meets the opening on either side a concrete block will be used to bridge the gap, as such vertical DPC’s will be needed to ensure the wall is protected against the elements, this is shown in appendix I. 
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Table 10 Permissible clear spans of joists for floors supporting non load-bearing lightweight partitions?).
Timber of strength class C24

Qa4 Lightweight partitions
Size of joist ® Dead load
mm x mm kN/m?
Not more than 0.25 More than 0.25 but not More than 0.50 but not
more than 0.50 more than 1.25

Spacing of joists
mm

200 [ 450 | 600 | 400 [ 450 [ 600 | 400 | 450 [ 600
Maximum clear span of joist
m
BSEN336 |38x 72 |1.136 |1.070 |0.921 [1.093 |1.031 |0.890 0997 |0.943 |0.786
sizeswith \3gx 97 |1742 |1646 [1427 [1654 [1565 (1362 [1472 |13%6 [1.222
thickness  [38x120 (2324 (2234 (1980 2222 (2132 [1.868 [1962 |1.865 |1.644
O rance  |38%145 (2793|2686 2438|2672 |2568 |2330 (2400 |2305 2074
class 1and |38x170 |3222 [3.099 [2.815 [3.083 (2965 (2690 (2771 |2662 |2410
processed  38x 195 [3.686 (3.547 [3.223 (3529 (3394 [3.081 [3.173 |3.049 |2.761
f;z‘r:rfge 38x220 (4148 (3993 (3630 [3.972 (3821 (3471 (3574 [3.435 (3112
class 2 47x 72 [1.263 (1191 (1029 |1.213 |1.145 [0.993 1101 |1.043 |0.909
47x 97 (1926 |1.823 [1.587 |1.824 [1.728 [1.510 |1615 |1.535 1349
47x120 (2493 (2398 |2179 |2386 |2294 [2.061 (2144 |2042 |1.806
47x145 (2994 |2.881 |2.619 |2.866 |2.757 [2.504 (2579 |2.478 2246
47x170 (3453 (3323 (3023 (3306 |3.181 [2.891 (2977 |2861 |2.594
47x195 [3.948 3.801 (3460 |3.782 [3640 (3.310 (3407 |3276 |2.972
47x220 4374 4253 |3895 |4237 |4.097 (3727 (3836 |3.689 (3348
63x 97 |2.189 |2.089 |1.827 |2077 |[1.972 [1732 [1829 |[1.741 |1.538
63x120 (2742 |2639 (2402 |2626 [2.527 (2298 [2.366 |2275 |2.046
63x145 (3290 [3.168 [2.886 |3.152 [3.035 (2762 |2.842 (2734 |2.483
63x170 (3790 [3.652 (3329 |3634 (3499 (3.187 (3279 |3.155 |2.866
63x195 (4293 (4174 [3.808 |4.153 [4.001 (3646 [3.751 |3610 |3.282
63x220 |4684 (4558 (4258 (4541 (4417 4104 (4211 |4063 |3.696
75x120 |2.898 |2.792 |2.544 |2778 |2.675 |2.435 |2.505 |2.410 |2.190
75x145 |3.475 [3.349 (3055 [3333 (3210 (2925 [3.009 |2.896 |2.633
75x170 |4.001 |3.858 (3522 |3.839 [3.699 (3374 (3470 (3340 |3.039
75x195 |4.469 (4350 [4.027 (4334 (4217 [3.858 (3968 |3.820 |3.478
75x220 |4.874 (4745 (4438|4728 (4601 (4300 (4390 |4268 |3.915
CLS/ALS 38x 89 (1542 |1456 (1259 |1470 [1.390 [1.207 [1.318 |[1.249 |1.081
sizes 38x140 |2.662 (2560 (2323 |2.546 (2448 |2.220 [2.287 |2.196 |1.953
38x184 (3.482 (3350 [3.044 [3333 [3.205 (2909 (2996 |2.879 |2.607
38x235 (4361 |4.238 [3.874 (4222 (4077 (3704 [3814 |3.666 |3.322

Minimum design bearing length

If wane at end-bearing [see Figure 8 b)] is permitted to the strength class limit, i.e. one-third of thickness for
strength class C24, the minimum design bearing length is 41 mm.

If wane is not permitted, the minimum design bearing length is 21 mm.
See 6.5.2.

A See 6.5.1 when a partition is parallel to the joists.

B Check the availability of section sizes.
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Table 10

imum width of strip footings

Total load of load-bearing walling not more than
(kN/linear metre)

Type of ground 20 30 40 50 6 70

(including Condition Field test

engineered fil)  of ground applicable Minimum width of strip foundations (mm)

[ Not inferior to Requires at least a pneumatic In each case equal to the width of wall

Rock ‘sandstone, imestone or other mechanically operated

orfirm chalk pick for excavation
[ Requires pick for excavation. 250 300 400 500 600 650
Gravelorsand  Medium dense Wooden peg 50mm square in cross
section hard to drive beyond 150mm

w Canbe indented sightly by thumb 250 300 400 500 600 650

Ciay st

Sandy clay st

v ‘Thumb makes impression easily 300 350 450 600 750 850

Ciay Fim

Sandy clay Fim

v Gan be excavated with a spade. 400 600

Sand Loose Wooden peg 50mm square in

Silty sand Loose cross section can be easily driven Note:

Ciayeysand  Loose Foundations on soll types V.
and VI do not fall within the

v Finger pushed in up to 10mm 450 650 provisions of this section if the

sit Soft total load exceeds 30KN/M.

Ciay Soft

Sandy clay Soft

Ciay orsitt Soft

vt Finger easily pushed in up to 25mm Refer to specialist advice

sit Very soft

Clay Very soft

Sandy clay Very soft

Clay orsitt Very soft





