Fundamentals of Construction 	Construction Detailing 	Lynsey Davies 1911295


Table of Contents
Front Cover ………………………………………………………………………………………………………………………………….
Table of Contents …………………………………………………………………………………………………………………………
Introduction………………………………………………………………………………………………………………………………1-3
Ground Floor Construction……………………………………………………………………………………………………..…3-7
First Floor Construction ……………………………………………………………………………………………………….…..8-9
Opening Solutions for Lintels, sills and jambs…………………………………………………………………………….10
Eaves Detail and Roof covering………………………………………………………………………………………………11-12
Main Roof Structure……………………………………………………………………………………………………………….13-14
Conclusion……………………………………………………………………………………………………………………………….15
References ………………………………………………………………………………………………………………………………16-18
Table of Figures………………………………………………………………………………………………………………………..18


Introduction 
Prestige Housing has been giving planning consent to build a single, two storey detached domestic building with a loft room. L D Construction Limited a major property developer has been selected as Principle Designer to undertake the construction. 
The building is of standard cavity wall construction, block and block with partial fill cavity insulation and a smooth render externally. Plinths, soldier courses over all openings and porch pillars are to be natural sandstone. There is a suspended timber ground floor and upper floors are to be traditional solid timber with tongue and groove softwood flooring. Windows and external doors are to be light oak wood effect uPVC with sealed Double-glazed units. Roof structure is to be trussed rafters at a 400 pitch with a natural slate covering and closed eaves. The roof covering is to be natural slates.
Proposed Elevation and Floor Plans. 
[image: ][image: ]
It is important as part of the British standards Regulations that we ensure construction design and method is carried out correctly and to the highest quality. Key areas that we need to overcome here, which is quite common with the construction of buildings is thermal bridging. Thermal bridging can cause substantial damage long term and it is key that the design is going to avoid these possible issues. Below are key areas that we need to ensure are constructed correctly and checked before completion. 
Thermal Bridging 
Thermal bridging is expected in the construction design due to the repeated use of mortar joints, wall ties, and timber. These can be accounted for in the u-value calculation. Non-repeating thermal bridges will be covered by SI values in SAP calculations. 
Important Design Recommendations for masonry Construction:
· Lintel to be split or thermally broken 
· Inner leaf to be constructed using light weight aggregate block
· Cavity closers to be PU/PIR
· Use of insulated plasterboard on the inner leaf
· Window frame overlap min 50mm
· Eaves depth to be increased. 
Important design features to avoid:
· Omitting rafter insulation at eaves
· No insulation between truss and wall
· No soffit insulation 
· Not continuing party wall insulation into the loft area
· Using a split lintel with a perforated steel lintel 
· Non-use of a cavity closer 
· No insulation below DPC
· Not extending the insulation into the floor perimeter 
· No window frame over-lap with the cavity. 
The above will need to be completed in order to comply with Part L of the Building Regulations. 
Construction Details and Regulations 
1. [bookmark: _Ref38557203][bookmark: _Hlk38557668]Ground Floor Construction, detailing, junctions with External Walls and Building Regulations. 
The building regulations that need to be adhered too when building a suspended timber frame house with a block and block partial filled cavity. 
Construction Method  
[image: ]
[bookmark: _Toc38285928][bookmark: _Toc38557155][bookmark: _Toc38559643][bookmark: _Toc38559704]Figure 1 Suspended Timber Floor, (Davies, 2020)
[image: ]
[bookmark: _Toc38557156][bookmark: _Toc38559644][bookmark: _Toc38559705]Figure 2 Suspended Timber Floor (Davies, 2020)
 Building Regulations. Suspended Timber floors Part C3 
[bookmark: _Hlk38369097]Structural work of timber: [image: ]BS 5268-2:2002 Structural use of timber. Code of practice for permissible stress design, materials, and workmanship. (BSI,2020)
Timber Floors:
BS 8103-3:1996 Structural design of low-rise buildings. Code of practice for timber floors and roofs for housing (BSI,2020)
Foundations:
BS 8002:1994 Code of practice for earth retaining structures.(BSI,2020)              Table 1 Size and proportion of residential Buildings not more than three storeys, BSI, 2020. 


[image: ]BS 8004:1986 Code of practice
 for foundations. (BSI,2020)                                                 
Masonry Walls 
[bookmark: _Hlk38468189]BS 5628-1:1992 design strengths for walls where the suitability for use of masonry units of other compressive strengths is being considered. (BSI, 2020)           
                                                           




Table 2 Maximum Floor Area- structural walls, BSI,2020 


Foundation 
[bookmark: idx12]According to Building regulations and NHBC standards:(a) dead and imposed loads
Dead and imposed loads should be calculated in accordance with BS EN 1996-1-1, BS EN 1996-1-3, BS EN 1996-1-4 and BS 648. (BSI,2020)
Appendix 4.4-A shows suitable foundation dimensions and gives minimum widths of strip foundations for different sub-soil and wall loadings. Strip foundations should be 150mm to 500mm thick. Trench fill foundations should be greater than 500mm thick. (NHBC Standards 2011, 2020) (BSI,2020)
Foundation- A foundation is used to support the load of the building. A Concrete slab is used for Structural support of the room’s contents and users and the weight of the floor itself. Building Regulations state that the structure should provide protection against the growth of weeds and other plant-life.
When the concrete is poured a ventilated gap should be allowed of at least 150mm between the underside of the concrete and underside of the timbers to prevent moisture gathering and affecting the condition of the joists.
An intermediate wall with a small foundation may be needed to reduce the span and keep the thickness of the floor joists to a minimum. A damp proof course (DPC) should be placed between the timber and the wall. Insulation is then placed between the joists (thickness depends on the product used). Air vents should be placed underneath to provide ventilation to the void and the air should be able to travel from one side of the building to the other.
Concrete Base– concrete must be poured on the ground below a suspended floor for weed prevention, BS 8110-1:1997, (Building Regulations, 2020)
Sleeper wall- Minimum air gap to be used is 150mm, this is to allow air flow from outside in to between the floor joists for ventilation which will prevent moisture rising. 
DPC and DPM – A layer of DPM should be laid between the topsoil and hardcore to prevent moisture rising into the concrete base. A DPM should be used where timber joists meet the walls to prevent damp which will cause them to rot. 
Joist hangers- Timber joists will be susceptible to damp and rot if they are laid directly onto embedded walls. In this case the use of galvanised joist hangers will be required instead of emending them into the walls. The joist ends resting on sleeper walls will need a damp proof course between them. 
Wall Plate – wall plate to be attached to the top of the tassel wall, ensure DPC is used to avoid rotting.  
Air Gaps- min 150mm, Constant flow of air needed to circulate under the floor to prevent moisture rising. 
Timber Joists- Timber joists used should be of the correct size and quality which is stated in the building regulations. They are laid across the shortest span wall to wall, leaving a gap underneath. Building regulations states that a C26 timber should be used at 400 centres. The number of joists required for the flooring is approximately, 
L x W / 0.40=
Solid Bridging Boards need to be staggered
Insulation- a minimum U value of 0.11W/m2K for new build and is laid between the joists. Rigid Insulation to be used.
Herringbone Strutting- provides cross bracing between floor joists, bracing in rows prevents twisting and keeping them in place. Installed in centre of a span when floor joists exceed 2.5, if span exceeds 4.5m they may require two rows at 1/3 or 2/3 span. Timber should be 38x38mm and used if the joist is less than three times its depth.
Flooring Boards/ tongue and groove- flooring boards can cause problems due to drafts between the gaps, this can be resolved by installing draught excluders between the floorboards, tongue and groove floorboards are a preferred option.
Block and Block Wall with partial filled Cavity 
Using a Low density lightweight aggregate blockwork (density up to 900 kg/m3) will improve thermal bridging. 
Cavity Walls- Part L, Doc 1A Conservation of fuel and power for new dwellings states that using a Cavity wall, will prevent heat loss from the building. For wall thickness AND cavity sizing see Part A Structure section 2c8 (BSI,2020)
Wall ties: Wall ties should either comply with BS 1243, DD 140, or BS EN 845- 1 and should be material references 1 or 3 in BS EN 845 Table A 1 austenitic stainless steel. Wall ties should be selected in accordance with Table 5 of this Approved Doc. (Building Regulations, 2020)    
When calculating the u-value this will determine the minimum insulation required, using a 100mm Celotex board will require a minimum remaining cavity of 50mm.
A PUR/PIR 100 mm insulation should be fitted to the inside layer/wall using retaining clips which clip over the wall ties to keep them in place. Fitting the insulation to the outside wall allows air to circulate, this will prevent heat loss and reduce damp by moisture condensing on the outside wall. It is important to continue insulation to all perimeters to avoid thermal bridging. The insulation boards are held in place by retaining clips. These are plastic retaining circles which clip over the wall ties and which keep the insulation boards in place. BBA Approved, Certification Number: 15/5283, FM Approved, Class E fire resistance in accordance with EN-13501-1(BSI,2020)
Load bearing and non- load bearing walls- Structural design of masonry walls should be in accordance with BS EN 1996-1-1(BSI,2020) Used to carry imposed loads and transfer the weight to the foundation. 












2. First Floor Construction, detailing, junctions with external walls and restraints. 

Building Regulations.
[image: ]According to Structural design of timber and concrete upper floors should be in accordance with BS EN 6178, part 1 1999-1-1(BSI,2020)
Imposed loads should be calculated in accordance with the relevant British Standards, including BS EN 1999-1-1 which recommends: 1.5kN/m2 for self-contained homes (NHBC Standards 2011, 2020)
Joist Hangers Figure 3 First Floor, junctions with external wall and constraints, Davies,2020

Joist hangers should meet BS EN 845-1, have a stamp indicating the minimum compressive strength of block for which they are suitable. (BSI,2020)
[image: ]Hangers should:
· should be checked for level and height.
·  Loading on the joist hanger should not be greater than the strength of the supporting masonry. 
· Hangers should be checked for stability on lightweight blocks. 
· Minimum of 75mm bearing on masonry. Figure 4 First Floor, detailing and junctions with external walls, Davies, 2020


Timber- Solid strutting to be at least 38 mm thick timber extending to at least three quarters the joist depth. Herringbone timber strutting should be at least 38 x 38mm timber. C24 Timber to be used. 
Method 
Construction of first floor is to ensure joists are level and have enough end bearings into the walls by using hangers’ risk of alignment issue could be present, resulting in a dipped floor. Use of laser levels can prevent this. The table below shows the allowable spans for different sized timber joists.
Supporting upper partition walls, doubling joisting is required and nailed or bolted together using twisted nails or wood screws. Room positions where partitions do not sit directly under should be supported by solid noggins of the same depth fixed between them. 
Metal Herringbone strut or off cuts, solid noggins can be fitted where floor joist exceeds a span of 2.5 metres, if span exceeds 4.5 metres two rows spaced at 1/3 and 2/3 span to prevent twisting. Membrane then laid to prevent moisture. 
Floorboarding of 18-25mm can be laid and is best done straight away to avoid movement. First fixing of services and insulation can be completed from below. When fixing down the floorboards, glue the tongues of the joints and use wood screws to prevent a creaking floor later. 



























3. Openings. Solutions for lintels, sills, jambs. 
[image: ]Building Regulation:
See Approved Document M, section 3b (BSI,2020)
Lintels 
[image: ]Every wall that has an opening will have a Lintels due to the area above being weakened, this then allows the weight above to be transferred either side. A minimum of 150mm bearing is to be allowed for the lintel to sit on the masonry either side of the opening. A Catnic lintel is going to be applied which will avoid any thermal bridging as it provides a complete thermal break between inner and outer leaf’s with no brackets, giving a performance value of 0.05 W/mK or less which is certified by BRE, according to BS EN 845-2:2013 Specification for ancillary components for masonry – Lintels(BSI,2020) only applies to lintels up to 4.5m in length.  Figure 5 Catnic Lintel, Davies, 2020

Head, sills and Jambs 
[image: ]To ensure continuity following must be applied:Figure 6 Catnic Lintel, Davies,2020

· Partial filled insulation secured firmly agiansed inner leaf wall and cut neatly to the stepped DPC.
· Space below DPC to be compacted with mineral wool- continuity of insulation to avoid thermal bridging.
· Cavity closure to be used to comply with fire ratings. 
· 50mm air gap between insulation and inner leaf wall.
· All air gaps to be sealed to all interfaces with flexible sealant. Figure 7 Window Section Detail, Davies, 2020

· [image: ]For motor finish and inner leaf plaster board. 
Keep cavitys clean from falling motar. 
(Tested to BRE IP 1/06: Compliance with checklist qualifies builder to claim a Psi () value equivalent to the accredited detail from Table K1 of appendix K of SAP - 2009 (2020)). Figure 8 Window Section Detail, Davies,2020






4. Eaves detailing and roof covering- indicating appropriate weathering, fixing and laps. 
Building Regulations. 
[image: ]See Building Regulations Approved Document H – Drainage for Foul Water and Rainwater including Waste Storage and Disposal-section 1 Gutters and Rainwater pipes. (BSI,2020)
Weather Fixings and laps. 
· Continue cavity insulation into Eaves space for continuity to avoid thermal bridge. 
· Cavity is closed using a proprietary cavity closer.
· DPC used to between wall plate which is secured to the internal wall.Figure 9 Eaves Detail, Davies, 2020

· Rafter secured to wall plate. 
· Birds mouth used to ensure a strong fixing; birds mouth not to exceed 1/3 of the rafter which will result in a weakness. 
· Fascia board to be attached to the end of the rafter, with the soffit board attached to the underside of the rafter.
· To avoid sagging a tilting fillet to be used behind soffit board. 
· Fascia caps to be used to add strength and stability. 
· Soffit boards vented to allow ventilation into roof space. 
· Gutters in light oak to be fixed to fascia boards using the correct fixings, brackets, out lets and downpipes. 

[image: ]Natural slate tilesFigure 10 Slate Tile Fixings, Davies 2020

According to BS5534:2014+A2:2018 also 
Slate tiles to be used on roofs with a pitch of 20degree to 45 degrees. 
Ventilation: is not requirement as this is a warm roof system. 
Warm Deck – insulation is placed over the rafters covered by a felt. 
Battening and tiling are fixed down over vapour control barrier, insulation thickness will vary depending on the manufacturer’s specification.
Head lap- between 75mm-100mm.
Side lap- minimum of 75mm
Side lap gap between 1-5mm 
Fixings 
[image: ]Length and diameter of nails to provide minimum penetration of 15mm into batten. ach slate doubled nail, staggered joints and half tiles used at the verges, as shown in the detailed sketches. 
Roof coverings: 
According to Approved Document A, section 4.1 all materials should be capable of withstanding the concentrated imposed loads upon roofs specified in BS EN 1991-1-1:2002 with its UK National annex. (BSI,2020)
Waterproof Layer – to prevent water destroying the insulation. 
[image: ]Insulation- is laid over the rafters, thickness will depend on the quality and u-values required, also due to the roof space having habitable space we need to ensure that this is well insulated using rigid boards, as seen in the diagram. Figure 11 Roof covering, Davies 2020

Vapour control barrier- used to protect the thermal insulation by reducing the risk of interstitial condensation and enhancing the energy efficiency of the building. Figure 12 Roofing material layers, Davies 2020

Battens- in accordance with BS 5534, should be clearly marked with supplier, origin, grade and size, preservative treated and at cut ends when they meet mortar, fixed by screw driven nails. (BSI,2020)
[image: ]Weathering: Part C- Valley Gutter must comply with BS 5534:2014+A2:2018(BSI,2018) Minimum valley width. 



Figure 13 Valley Gutter, Davies, 2020

5. [bookmark: _Hlk38380840][image: ]The main roof structures. Construction, detailing, fixing and Building Regulations.Figure 14 Proposed 2nd floor Plan 

Building Regulations: New Roofs
 Timber Roofing:
BS 5268-3:1998 Structural use of timber. Code of practice for trussed rafter roofs. (BSI,2020)
Structural use of Timber
BS 5268-2:2002 Structural use of timber. Code of practice for permissible stress design, materials, and workmanship (BSI,2020)
Design for the Main Roof Structure 
The main structure of the pitched roof is to be a queen post truss due to the required storage area specified in the proposed drawings. It should be built according to Part E Resistance to sound  (gov.uk.2015) due to it being a new building, as well as the following standards BS EN ISO 140- Acoustics (BSI,2020) AND BS EN ISO 16283-1:2014, Airborne (BSI,2014). 
There is a possibility for use of solar panels to pass SAP Assessment, NE we have two skylights and one to the SW elevation, See SAP 2012 for regulations. (Standard Assessment Procedure (SAP 2012) | BRE Group, 2020)
Queen post truss are used for roofs of 8 to 12 meters. 

Elements of queen post:
· [image: ]Queen posts- Size of Roof Truss: Main Building = 7.5m x 11.1 calculations will be completed by the roofing contractor and then delivered ready assembled to site.Figure 15 Queen Post Truss, Davies, 2020

· Two Queen posts 
· Two principle Rafters 
· Struts.
· Tie Beam.
· Straining beams- the top of the queen post is held in position by the straining beam. The principle rafters provide thrust to keep the straining beams in a stable position.
· Straining sills- straining sill is fixed on the tie beam and fixed between the feet of Queen post. This straining sill is used for reducing the thrusts from struts. 
· Wall Plates timbers 100 x 75mm (4x3) embedded on cement on the inner cavity wall and joined with a half lap joint.
· Joists will prevent outward spread of the rafters/wall to give support to the ceiling below. 
· [image: ]Storage area will be insulated using insulated plasterboards and a skim finish. Figure 16 Porch Roof Detail, Davies, 2020

Fixing’s 
BS EN 845-1:2013 Specification for ancillary components for masonry. Wall ties, tension straps, hanger’s, and brackets. They should be secured to the supporting wall by connections specified in 2C35 and 2C36, See Table 9 below for satisfying requirements. (BSI,2020)

· Tension straps conforming to BS EN 845-1, they should be material reference 14, 16 or 16.2, galvanised steel or other more resistant (bsi,2020)

· Hangers- Each hanger is nailed between every forth rafter and the joists below, running at right angles to a longitudinal binder. 

· Collar or ridge collars- will be used for additional support if required for additional binding between the rafters on both sides of the roof.

· Hurricane straps- used for extra support in high winds, attach the strap to the truss and with short nails attach to the wall plate. 

Method
Trusses are delivered to site and lifted using a crane. 
Align the truss to the marks you made on the wall plate and nail fix the truss into position using either. 
Level and nail fix both sides of the truss with a brace fixed to the structural timber.
String a line between the single truss and the truss pack. 
Release the second truss from the bracing and transfer to the opposite end of the roof.
Place the second truss and align with the string line.
The third and fourth trusses are installed by repeating the previous steps. When the third and fourth trusses are in position, nail fix a diagonal brace to the trusses on each side of the roof.
Continue the process for remaining trusses.
Fix lower bracing and restraint straps where necessary.
Conclusion:
The solutions I have described are from information I have sourced from the internet. I have researched all options available and applied these solutions as my answers. These solutions i feel are the best construction methods and materials to use with ensuring that they comply with building regulations and SAP standards. 
Looking back on the assignment I feel that this was a challenge due to my understanding of construction, applying the building regulations was also difficult due to this. The assignment has given me a better understanding of the stages of house building and materials but for the method of construction I really did find this extremely difficult when looking for adequate solutions for the construction method. 
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Area not
Area not o
exceeding 70m? gxcepding

Area not
exceeding 70m? [36m: Area not

exceeding
36m*

Area not
exceeding 70m?

=





image8.jpeg
T T

T

$

it e

@il o nauts bramg

ot e

(___U“G JM 225 xS0




image9.jpeg




image10.jpeg




image11.jpeg
gﬂfs %Sssw‘agl 1085 B loope-2- 1ol
Gabtic Ll

Ikegral WSubafion





image12.jpeg




image13.jpeg




image14.jpeg




image15.jpeg




image16.png




image17.png
i m’(m@ [ojor

B
R N





image18.png




image19.png
=

onsat i

0

PROPOSED 2nd. FLOOR PLAN 1/50




image20.jpeg
e bhon | _Dueea b s Wainng Yol
St





image21.jpeg
_Fovda Kool B \8





image1.png




image2.png
PROPOSED SW ELEVATION - 1/50




