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WELCOME TO THE 
AEDIS  CONSTRUCTION HANDBOOK  

The Construction Handbook reflects our aim of delivering practical support to the UK 
construction industry, whether you are a self-builder planning your dream home or part of 
a team working on a multi-million-pound commercial project. 

This approach reflects the experience I have gained throughout almost 40 years working      
in the UK construction industry. 

I started my career ‘on the tools’ working as a joiner. That day-to-day experience of working 
on construction sites gave me a fantastic grounding and  appreciation  of  the skills 
required and challenges that need to be overcome to deliver safe and sustainable buildings 
which are fit for purpose. 

I have always strived to put this practical experience to the best possible use – I even built 
our family home – and have passed much of this knowledge onto colleagues, clients and 
other professionals to give them a more rounded appreciation of the sector. 

Moving into building control, l worked for several authorities in the north and south of England before entering the private 
sector which enabled me to progress in different directions with posts at senior and strategic levels. As a senior building 
surveyor with Zurich Building Guarantees, I was part of a surveying/inspection team for Zurich’s latent defects warranty 
products. Subsequently, I worked in regional and management positions at various approved inspectors before setting up 
Aedis Warranties Ltd. 

I take great pride in leading a team of dedicated professionals who are client-focused and retain the personal, 
professional, practical approach I started with. 

Our mission is to provide an innovative range of solutions for the building sector, enabling our clients to gain competitive 
advantage and delivering sustainable growth and maximum profitability for our business. 

I positively encourage all my team to put something back into the sector. I am a member of the professional assessment 
panel for the Chartered Association of Building Engineers (CABE). 

As with everything we do, we are always looking for ways to improve. That is why it’s important to find out what you 
think and embrace your feedback. If you have any comments or suggestions about our Construction Handbook, please 
do not hesitate to get in touch. 

Thank you. 
 

Joe Ayre C. Build E, FCABE, MCIOB, MIET, AssocRICS, FCMI 
Managing Director 
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INTRODUCTION 
The Construction Handbook has been published to assist designers, developers and constructors of dwellings and 
buildings in meeting the technical requirements needed to make sure correct principles and procedures are followed 
when carrying out construction work. 

Minimum requirements 
 

As a minimum requirement, the persons carrying out the work will comply with the guidance of the Construction 
Handbook, all relevant building regulations and other statutory requirements relating to the completed construction work. 

This will depend upon the geographical location of the works within the United Kingdom. For  example,  the  building 
regulations in England and Wales differ from those found in Scotland and Northern Ireland and it is the responsibility of the 
persons carrying out the project to seek correct legislative approvals. 

Essential requirements 
 

The essential requirement of the Construction Handbook is to make sure correct standards of quality and workmanship       
are implemented at all times and that persons carrying out construction work on new developments do so with sufficient 
responsibility, integrity and professionalism. 

Design 
 

The design of the project has relevant planning approval and has been designed using relevant legislation, British 
Standards, Eurocodes and material specifications. Where applicable, the project will be designed to make sure every 
consideration has been measured in relation to location which may include: topography, geology and ground conditions, 
susceptibility to rain and wind, contamination and previous land usage. Also that the dead, live and imposed loads and 
forces such as shear, compression and tensile forces have been adequately considered and calculated. 

Materials 
 

All of the materials used within the project should have sufficient function in order to perform within the following: 
the building’s complete structure, fire resistance, detection and escape, weatherproofing of the whole building fabric, 
durability of the materials being used and to offer required thermal and sound insulation values. 

All specified materials should be fit for purpose and installed in accordance with manufacturer’s instructions. Only products  
and systems that have passed  a  series  of  comprehensive  assessments  including  laboratory  tests,  on-site  evaluations, 
quality management checks and inspections of production are acceptable. Materials recommended  would  have  a  British 
Board of Agrément Certificate, a CE Mark or Kitemark Scheme operated by the British Standards Institution. For guidance           
on material and installation techniques please refer to http://www.bbacerts.co.uk/publications/literature/. 

http://www.bbacerts.co.uk/publications/literature/
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Workmanship 
 

All work on-site should comply with the following standards and requirements: 

• BS 8000-0; and 
• Regulation 7 (Materials and workmanship) of the Building Regulations 2010 which covers the current European 

regulation 305/2011/EU-CPR. 

It is the responsibility of the person carrying out the work to ensure that all work and operations are undertaken by a 
competent person who is suitably qualified as required. 

It is the responsibility of the persons carrying out the work to ensure that the following actions are implemented as good 
practice: 

1. Materials, products and the completed work are to the required standard and are fit for purpose. 
2. Precautions are implemented to ensure that damage is prevented. 
3. Materials are suitably loaded and unloaded. 
4. Materials are correctly stored and protected from damage and theft. 
5. Correct installation methods are used. 
6. Consideration is given to seasonal variations in weather to protect against excessive heating, cooling, wetting and 

drying of construction materials. 
7. Unforeseen problems are reported immediately. 
8. All work will comply with the relevant standards. 
9. Damaged materials are not used within the project. 
10. All work is completed to a high standard and is fit for purpose. 

 

Health and safety 
 

At all times the site and surrounding area must be safe for site personnel and members of the public and should comply   
with all relevant health and safety legislation and regulations. 

Good practice 
 

The Construction Handbook provides the basic guide on what is required for a developer to reasonably carry out building   
work on site. It also makes reference that the basic requirement of the building regulations should be met at all times. 

Aedis will support the Construction Handbook with additional technical information through data sheets and electronic 
documents. It is the responsibility of the developer to request this additional information if required. 
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SITE INVESTIGATION 
Planning permission 

 

There may be specific planning conditions attached to the planning permission relevant to site investigation 
and contaminants. As a minimum requirement, the developer should provide a report of the desk study and site 
reconnaissance (or other times known as the walk-over). This will, in some cases, be sufficient to develop a conceptual 
model of the source of contamination and pathways by which it might reach vulnerable receptors. 

Site investigation 
 

All site investigations to be carried out in compliance of BS 5930. 

Desk study 
 

Prior to any work commencing on-site, a detailed desk top study should be carried out in accordance with BS 5930. 
Section 2 of the British Standard identifies key specifics associated with the site: 

Site details: The location (to include address and grid reference); the site boundaries and ownership of the land; the 
current use of the land and its topographical status as well as the location of site services such as gas, water, electric, foul 
and surface water. Consideration must also be given to the site’s environmental and protected status. 

Site history: Photographic evidence (such as aerial and satellite imagery); the location of surrounding watercourses and 
potential flooding (site data such as the Environment Agency flooding map should be used); any changes in topography or 
evidence of unstable ground, mine workings, tunnels, pipeworks and cable locations; Areas of Special Scientific Interest, 
historical significance and archaeological importance. 

Walk over survey 
 

It is the responsibility of the developer to complete the site walk over survey prior to any construction activity taking place. 
Guidance regarding the process of the walk over study can be found in BS 5930. 

As a minimum, the walk over survey should identify: 

• Topography 
• Water courses 
• Contamination 
• Site constraints 
• Vegetation and location of trees 
• Existing buildings 
• Services 
• Wildlife and ecology 

Once completed, the information from the desk top study and walk over survey should be compiled in a report format to 
ascertain whether or not a further detailed examination is required. 
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Site  geology  
Information regarding the site geology can be found from a variety of sources and basic guidance can be seen in table 1. 

 
Investigation type Examples of information 

Geology Site topography 
Topographical maps 
Geological maps 
Geological publications 
Regional guides 
Soil survey maps and records 
Previous planning applications 

Site topography Topographical maps 
Ordnance survey data 
Site photography 
Ariel photography 
Previous planning applications 

Groundwater conditions Environment Agency flood maps 
Previous planning  applications 
Previous ground investigation reports 

Existing services Statutory undertaker’s maps 
Visual identification 

Previous land use Topographical maps 
Geological maps 
Aerial photography 
Archaeological records 
Mining records 
Previous planning applications 
Site knowledge 

Table 1: Information sources regarding site geology. 

 
Detailed site investigation 

 

In the event that a detailed investigation is required, the developer should follow the guidance provided in this section. 

Geotechnical investigation 
 

Examples would be: trial pits and trenches, hand auguring, power driven auger boreholes, dynamic sampling using 
window or windowless sampling tubes, cable percussion boreholes and cone penetration. 

It is recommended that a suitable grid system is utilised to ensure the whole of the site has adequate investigation 
techniques applied. 

Contamination investigation 
 

Should contaminants be identified through the geotechnical investigation then a detailed site investigation will be required 
following guidance in BS 10175. 

Laboratory testing 
 

Guidance on laboratory testing can be found in BS 10175 and should always be followed in the event of site contamination 
being identified on site. 
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Site management requirements  
Once the necessary site investigations have been completed (if required) there should be a full proposal submitted for all 
the works that will include, as a minimum: 

(a) Risk assessments - to review design measures and remedial treatments in order to ensure the ground is fully 
remediated prior to the commencement of work. 

(b) Design proposals – to monitor the works during construction and to apply appropriate ground improvement or 
remediation when required. 

(c) Remediation – to ensure that all method statements for the proposed remediation works are available, monitored and, 
where necessary, amended to consider ongoing problems. This should include all records being kept. 

(d) Site reports – photographic evidence, site notes, site survey information, remedial works reports, soil removal and 
imports, post remediation sampling, waste transfer notes and validation reports. 

Guidance can also be sought in BS 5930. 

Please see table 1 for basic guidance. 
 



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 

SECTION 1 

FOUNDATIONS 
1.1 Statutory requirements 
1.2 Strip and trench fill foundation 
1.3 Piled foundation 
1.4 Raft foundation 
1.5 Foundation near trees 
1.6 Construction principles 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AEDIS CONSTRUCTION HANDBOOK 07 
 



1 – FOUNDATIONS | 1.1 – STATUTORY REQUIREMENTS 

8 AEDIS CONSTRUCTION HANDBOOK 

 

 

 

1.1 STATUTORY REQUIREMENTS 
Roles and responsibilities 

 

When considering foundation type and depth, this should be linked directly to the site investigation report. 

It is the responsibility of the developer to ensure the correct foundation is provided and inspected by the building control 
body prior to any concrete being poured. 

Building regulations requirements 
 

The requirements of Approved Document A of the Building Regulations 2010 should be followed and all relevant 
approvals sought from the building control body. 

Where calculations are required to support the proposed design, these should be produced by a suitably qualified and 
experienced person and made available for the approval of Aedis. 

Foundations shall be designed to ensure that the building is appropriately supported at all times without excessive 
settlement and any strip foundation exceeding 2.5m will require structural engineer’s calculations and design. 

Workmanship 
 

During the construction phase: 

• All workmanship must be completed in a competent workmanlike manner and protected against unnecessary 
damage. 

• Design and installation specifications must be followed. 
• Products and materials should be inspected for suitability for their purpose. 

Materials 
 

All materials used shall: 

• Be adequately protected and stored in a correct manner. 
• Comply with relevant British Standards or equivalent European Technical Specification with the certification available 

for inspection by Aedis. 
• Be installed as per manufacturer’s details. 
• Have a life span of 60 years when used as part of the structure. However, it is accepted that materials that are not an 

integral part of the structure may require maintenance and or replacement within this period. 

Design 
 

Where a specialist design is requested or required, it shall: 

• Be designed by a suitably qualified person. 
• Be  supplied  with  clear  precise instructions. 
• Be supported with structural calculation when outside the guidance of the Approved Documents. 
• Be available for inspection by Aedis. 
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1.2 STRIP AND TRENCH FILL FOUNDATION 
Foundation types – plain concrete  
Strip foundation: Should generally be a minimum of 600mm in width depending on the overall wall thickness. The design 
should take into account the ground conditions and be in accordance with Table 2 and 3. 

The foundation concrete should have a minimum thickness equal to the projection or 150mm (whichever is greater). 

Trench fill foundation: Should generally be a minimum of 450mm in width depending on the overall wall thickness. The 
design should take into account the ground conditions and be in accordance with the Table 2 and 3. 

The foundation concrete should have a minimum thickness of 500mm. 
 

Diagram 1 Diagram  2 
 

Concrete mix  
General purpose concrete mixes should be suitable for the end use and be specified in accordance with BS 8500-1 and 
BS 8500-2. 

 
Location for use Site mixed Ready mix Consistency 

Strip foundation GEN1 ST2 S3 

Trench fill foundations GEN1 ST2 S4 

Mass concrete foundations (others) GEN1 ST2 S4 

Cavity wall fill GEN1 ST2 S3 

Table 2 
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Type of 
ground 

(including 
engineered 

fill) 

 
 

Condition of ground 

 
 

Field test applicable 

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

20 30 40 50 60 70 

Minimum width of strip foundation (mm) 

 
Rock 

Not inferior to 
sandstone, limestone 
or firm chalk 

Requires  at  least  a  pneumatic 
or other mechanically-operated 
pick for excavation 

Equal to the width of the wall plus 50mm 
each side 

 
Gravel 
Sand 

 

Medium dense 

Requires pick for excavation. 
Wooden peg 50mm square in 
cross-section is hard to drive 
beyond 150mm 

 

250 

 

300 

 

400 

 

500 

 

600 

 

650 

Clay 
Sandy clay Stiff Can be indented slightly by 

thumb. 250 300 400 500 600 650 

Clay 
Sandy clay 

Firm Thumb make impression easily. 300 350 450 600 750 850 

Sand 
Silty sand 
Clayey sand 

 

Loose 

Can be excavated with a spade. 
Wooden  peg  50mm  square 
in cross-section can be easily 
driven 

 

400 

 

600 

 
 

Does not fall within the 
provisions of this guidance 

where the total load 
exceeds 30kN/linear m. 

Silt 
Clay 
Sandy clay 
Clay or silt 

 

Soft 

 
Finger can be pushed in up to 
10mm. 

 

450 

 

650 

Silt 
Clay 
Sandy clay 
Clay or silt 

 

Very soft 

 
Finger can be easily pushed in 
up to 25mm. 

 

Refer to specialist advice. 

Table 3: Minimum foundation widths. 

 
Minimum depth of strip foundations  
Ground conditions must always be established as part of the initial site investigation and guidance found in the 
requirements of Approved Document A should be followed and relevant approvals sought. 

Where ground conditions are susceptible to frost action, the foundation should have a minimum depth of .45m to the 
underside. This depth, however, will be subject to change in relation to loading and weather conditions at the time of 
excavation. 

In shrinkable soils, which are subject to volume change, the modified plasticity index must be considered when 
determining the minimum depth as follows: 

 
Modified plasticity index Volume change potential Minimum depth (mm) 

<10 Low 750 

20-40 Medium 900 

40-60 High 1000 

>60 Very high Refer to specialist advice 

Table 4: Minimum foundation depths. 
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Stepped foundations 
 

Foundations stepped on elevation should overlap by twice the height of the step, by the thickness of the foundation or 
300mm (whichever is the greater). 

Trench fill foundations should have an overlap of twice the height of the step or 1.0m whichever is the greater. 

Steps in foundations should not be of greater height than the thickness of the foundation – refer to section 2E2 of 
Approved Document A. 

 

Diagram 3 

 

Engineered foundations 
 

All engineered foundations such as piled and raft foundations should be designed by a suitably qualified structural 
engineer. The details, drawings, technical guidance, ground conditions and calculations should be made available for 
inspection. 

Engineered fill 
 

Any engineered fill material used for foundations should be carefully selected and have the appropriate documentation to      
be classed as an engineered fill. 

In designing and specifying a fill which is to form a foundation, the following technical requirements should be established: 

• The excavation must be well constructed, free from contaminants and areas of poor strata removed and well drained. 
• Sound fill with correct material and capable of compaction, provided with starter and should be compacted no greater 

than five times its nominal value. 
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1.3 PILED FOUNDATION 
Where the bearing capacity of the soil is  poor  or  imposed  loads  are  very  heavy,  pile  foundations  are  required.  There  are 
two main types of pile: end bearing piles (where the pile acts as a column carrying the load down to the bearing strata) and 
friction piles (where the load is gradually transferred along the length of the pile). 

There are two basic construction methods: bored piles (in which the concrete is cast in place) and precast concrete piles   
(that are driven into the ground). 

With bored piles, the hole is bored into the ground, a reinforcement cage installed and the hole gradually filled with 
concrete. 

Precast concrete piles may be square, octagonal or other shape in cross-section. They may be cast to the full length 
required or units may be joined to form longer lengths. 

Precast concrete piles need heavier reinforcement than bored piles as they are required to carry the stresses due  
to transportation and installation as well as the final loads from the structure. Alternatively, they may be pre-stressed 
depending on the nature of the ground, the piles may be supplied with a cast iron or steel shoe to aid driving. 

As a combination of the two methods of construction, precast concrete shells may be driven into the ground and the 
interior filled with concrete. 

 

Diagram 4 
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1.4 RAFT FOUNDATION 
A raft foundation consists of a raft of reinforced concrete  under  the  whole  of  a  building.  This  type  of  foundation  is 
described as a raft in the sense that the concrete raft is cast on the surface of the ground which supports it; the foundation          
is not fixed by foundations carried down into the subsoil. 

Raft foundations may be used for buildings on compressible ground such as very soft clay, alluvial deposits and 
compressible fill material where strip, pad or pile foundations would not provide a stable foundation without excessive 
excavation. The reinforced concrete raft is designed to transmit the whole load of the building from the raft to the ground 
where the small spread loads will cause little if any appreciable settlement. 

When the option of a raft foundation has been chosen, this must be designed by a suitably qualified engineer and the 
design must be available for inspection. Reinforcement must be installed and supported as per the design. 
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1.5 FOUNDATION NEAR TREES 
Foundations and trees  
If trees are within the area of influence of the proposed foundations, appropriate measures must be taken to counter the 
potential effect of changes in ground conditions in shrinkable clay soils. This is relevant to any tree regardless of size and 
maturity. 

Foundations affected by trees with a depth of more than 1.5m should be provided with protection from heave in the form         
of a compressible material, which should be installed to the inside surface of the foundation. The compressible material 
should be placed 500mm above the bottom of the foundation. It is recommended that manufacturer’s installation guide is 
utilised. 

 

Diagram 5 
 
 

Volume change 
potential 

Void dimension against side of 
foundation and ground beam 

Void dimension under ground 
beams and suspended in-situ 

concrete ground floor 

Void dimension under 
suspended precast concrete 

and timber floors 

Low 0mm 50mm 200mm 

Medium 25mm 100mm 250mm 

High 35mm 150mm 300mm 

Table 5: Minimum void dimensions. 
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Ground factors 
 

Trees will draw moisture from the ground within their root spread. During the time that moisture is drawn from the soils, the 
ground may shrink. The amount of shrinkage will depend on a number of factors: 

• Type of soil – clay soils shrink more than other types of soil. Movement of the ground can cause damage to the 
foundation and the structure. 

• Size and type of tree – how large a tree or shrub will grow (its mature height) and the tree type will determine how 
much moisture it generally draws from the ground. 

Trees in areas of clay soil can potentially mean that foundations need to be excavated to a greater depth than expected 
although, if the trees are far enough away, there may be no impact. 

Calculating depths 
 

There are several different online tools to aid in calculating foundation depths near trees and reference should be made         to 
these if a foundation schedule has not been produced. The table overleaf has been produced using commonly found   trees in 
England and Wales. 

When calculating the foundation depth, the following information will be required and should be supplied by a suitably 
qualified and experienced person: 

• Tree species 
• Tree mature height 
• Trees water demand 
• Soil volume change potential 
• Distance (between the building and the tree) 
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Water demand 

 
Tree height (m) 

Distance to tree (m)  
Soil 

2 5 10 15 20 25 30 35 

 
 
 
 
 
 

 
High water demand 

Broad-leaf 

 
Hawthorn 

(10m) 

ER 2.5 1.5 1 1 1 1 1 High 

ER 2.2 1.35 1 0.9 0.9 0.9 0.9 Medium 

2.25 1.8 1.1 1 0.75 0.75 0.75 0.75 Low 

 
Weeping Willow 

(16m) 

ER ER 2.25 1.65 1 1 1 1 High 

ER 2.5 1.95 1.45 0.9 0.9 0.9 0.9 Medium 

2.35 2.1 1.65 1.2 0.75 0.75 0.75 0.75 Low 

 
English Oak 

(20m) 

ER ER 2.5 2 1.5 1 1 1 High 

ER ER 2.2 1.75 1.35 0.9 0.9 0.9 Medium 

2.4 2.25 1.8 1.45 1.1 0.75 0.75 0.75 Low 

 
English Elm 

(24m) 

ER ER ER 2.25 1.85 1.45 1 1 High 

ER ER 2.3 1.95 1.6 1.25 0.9 0.9 Medium 

2.4 2.25 1.95 1.65 1.35 1.05 0.75 0.75 Low 

 
High water demand 

Coniferous 

 
Leyland Cypress 

(20m) 

ER ER 2.5 2 1.5 1 1 1 High 

ER 2.15 1.25 0.9 0.9 0.9 0.9 0.9 Medium 

2.25 1.8 1.05 0.75 0.75 0.75 0.75 0.75 Low 

 
 
 
 

 
Moderate water demand 

Broad-leaf 

Apple 
Plum 
Pear 

(11-12m) 

2.1 1.65 1 1 1 1 1 1 High 

1.8 1.4 1 0.9 0.9 0.9 0.9 0.9 Medium 

1.45 1.15 0.75 0.75 0.75 0.75 0.75 0.75 Low 

Alder 
Maple 
Walnut 
(18m) 

2.2 1.9 1.4 1 1 1 1 1 High 

1.85 1.6 1.2 1 0.9 0.9 0.9 0.9 Medium 

1.5 1.3 1 0.75 075 0.75 0.75 0.75 Low 

Beech 
Horse Chestnut 

Sycamore 
(20-24m) 

2.25 2.05 1.65 1.25 1 1 1 1 High 

1.9 1.7 1.4 1.1 1 0.9 0.9 0.9 Medium 

1.55 1.4 1.15 0.9 0.75 0.75 0.75 0.75 Low 

 
Moderate water demand 

Coniferous 

Pine 
Larch 

Spruce 
(18-20m) 

2 1.4 1 1 1 1 1 1 High 

1.7 1.25 1 0.9 0.9 0.9 0.9 0.9 Medium 

1.4 1 0.75 0.75 0.75 0.75 0.75 0.75 Low 

 
 

 
Low water demand 

Broad-leaf 

Fig 
Hazel 
Elder 

(8-10m) 

1.5 1 1 1 1 1 1 1 High 

1.3 0.9 0.9 0.9 0.9 0.9 0.9 0.9 Medium 

1.05 0.75 0.75 0.75 0.75 0.75 0.75 0.75 Low 

Holly 
Laburnum 

Birch 
(12-14m) 

1.6 1.25 1 1 1 1 1 1 High 

1.35 1.1 1 0.9 0.9 0.9 0.9 0.9 Medium 

1.1 0.9 0.75 0.75 0.75 0.75 0.75 0.75 Low 

Table 6: Recommended foundation depths – foundations near trees in shrinkable soils (ER = Engineered design required). 
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1.6 CONSTRUCTION PRINCIPLES 
Strip/trench fill foundation 

 

☐ Setting out is true and accurate to the design 

☐ Excavations have been formed neatly with well trimmed sides and bottom 
☐ Minimum depths have been calculated and achieved 
☐ Minimum widths have been calculated and achieved 
☐ Steps have been formed correctly 
☐ Soft spots have been removed or designed out 
☐ Where reinforcement is required it is installed as per the design 
☐ Excavations are clean with no loose debris or water present 

☐ Heave protection installed as per design (if required) 

Piled foundation 
 

☐ Pile log is onsite and ready for inspection 
☐ All piles are in the correct locations 
☐ Alignment and spacing is accurate 

☐ No visible damage to piles 

Raft foundation 
 

☐ Setting out is true and accurate to the design 

☐ Excavations have been correctly formed 
☐ Correct diameter reinforcement has been used 
☐ Reinforcement is correctly installed with spacers 
☐ Laps to reinforcement have been tied as per the design 

☐ Excavations are clean with no loose debris or water present 



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 

SECTION 2 

SUBSTRUCTURE 
2.1 Statutory requirements 
2.2 Walls below DPC 
2.3 Damp-proof course (DPC) 
2.4 Service penetrations 
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2.1 STATUTORY REQUIREMENTS 
Roles and responsibilities 

 

When considering the substructure the design should be linked directly to the site investigation report. It is the 
responsibility of the developer to ensure the correct substructure is provided and inspected. 

Building regulations requirements 
 

The requirements of the Approved Documents of the Building Regulations 2010 should be followed and all relevant 
approvals sought from the building control body. 

If any calculations are required to support the proposed design, then these should be provided by a suitably qualified    
and experienced person. The calculations will need to be designed so they safely distribute loads and forces to the 
foundations. 

Workmanship 
 

During the construction phase: 

• All workmanship must be completed in a competent workmanlike manner and protected against unnecessary 
damage. 

• Design and installation specifications must be followed. 
• Products and materials should be inspected for suitability for their purpose. 

Materials 
 

All materials used shall: 

• Be adequately protected and stored in a correct manner. 
• Comply with relevant British Standards or equivalent European Technical Specification with the certification available 

for inspection by Aedis. 
• Be installed as per manufacturer’s details. 
• Have a life span of 60 years when used as part of the structure. However, it is accepted that materials that are not an 

integral part of the structure may require maintenance and or replacement within this period. 

Design 
 

Where a specialist design is requested or required, it shall: 

• Be designed by a suitably qualified person. 
• Be  supplied  with  clear  precise instructions. 
• Be supported with structural calculation when outside the guidance of the Approved Documents. 
• Be available for inspection by Aedis. 
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2.2 WALLS BELOW DPC 
Bricks and blocks 

 

Sulphate attack 
In saturated brick work, soluble salts from certain types of bricks may cause a chemical reaction with a constituent of   
the Portland cement in the mortar. The 
surface of the mortar  joint  will  crack 
and the inside will crumble and expand, 
disrupting the brickwork. 

It is acceptable to use bricks and blocks 
below DPC where there are  no  soil- 
borne sulphates  present.  If  sulphates 
are present, then the suitability of the 
materials should be checked with the 
supplier/manufacturer. 

Frost attack 
The repeated action of rainwater freezing 
and subsequently thawing in saturated 
brickwork can cause spalling of the brick 
surface. 

Exposure 
The country can be divided into areas 
rated as sheltered, moderate,  severe 
and very severe exposure to wind-driven 
rain based on extensive meteorological 
studies. 

There is a link between high exposure 
areas and the likelihood of brickwork 
suffering the consequences of 
frost attack if design, detailing and 
construction have not been properly 
addressed. 

All areas within 8km of the coast 
and major river estuaries should be 
considered as being one ‘grade’ of 
exposure higher than that indicated 
on the map. The same applies to high 
buildings or buildings  on  high  ground. 
The degrees  of  exposure  will  also  
depend on the position  of  the  brickwork 
in the building or structure and the way in 
which the detail has been designed. 

Generally, external works such as 
retaining walls, garden walls and copings 
and building features such as sloping 
areas, parapets, sills and areas between 
ground level and DPC are subject to 
more severe exposure than the rest 
of the building. This, coupled with a 
geographical location classed as severe 
or very severe, must be designed and 
constructed with due consideration. 

© IHS, reproduced with permission from BR 262 (2002  edition) 

Permission to reproduce extracts from British Standards is granted by BSI Standards Limited 
(BSI). No other use of this material is permitted.  British Standards can be obtained in PDF or 

hard copy formats from the BSI online shop: www.bsigroup.com/Shop 

http://www.bsigroup.com/Shop


2 – SUBSTRUCTURE | 2.2 – WALLS BELOW DPC 

22 AEDIS CONSTRUCTION HANDBOOK 

 

 

 

Bricks  
BS EN 771-1 classifies bricks in accordance with their durability designation. In selecting the correct brick, it is important to 
consider the exposure it will face and its location within the structure. If in doubt then the standard classification F1, S2 or      
F1, S1 should be used below and 150mm above the DPC. 

Blocks  
Blocks should meet BS 6073-2. 

There are endless brick and block strengths with various levels of durability but, as a minimum, the table below will provide 
a suitable level of structural strength for the height of the proposed building. 

 
Wall height Minimum compressive strength of brick or block unit 

 
One or two storey 

Block 2.9N/mm2 

Brick 9N/mm2 

Lowest storey of a three storey wall or where 
individual storeys exceed 2.7m 

Block 7.5N/mm2 

Brick 13N/mm2 

 
Upper storeys of a three storey wall 

Block 2.8N/mm2 

Brick 9N/mm2 

Table 7: Minimum compressive strength of masonry. 

 
Mortars  
Mortar joints are vulnerable to frost failure and general weathering and may require increased maintenance in regions 
rated as severe exposure to wind-driven rain. 

Mortar is an essential ingredient of brickwork and is subject to the same exposure as the brick. 

Generally a 1 : 1 : 6 mix (cement : lime : sand) will be sufficient for the majority of brickwork between DPC and eaves for 
buildings in sheltered and moderate regions. 

For severe and very severe exposure regions, increased mortar durability should be considered. However, the mortar 
should not be stronger than the bricks used. 
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2.3 DAMP-PROOF COURSE (DPC) 
Installed DPCs should: 

• Be 150mm above finished ground level 
• Be linked with the DPM 
• Be the correct width 
• Be fully bedded 
• Be lapped by 100mm 

 
 
 
 
 
 

Diagram 6 
 

When installing a continuous tray, the tray should: 

• Be 150mm above finished ground level 
• Have an upstand of 150mm 
• Have a slight projection 
• Be fully bedded 
• Be lapped by 100mm 
• Be linked with the DPM 
• Have weep holes placed at 900mm centres 
• Be free from debris 

 

 
Diagram 7 

 
 

Materials for DPCs 

Bitumen-based material BS 6398 

Polythene BS 6515 (minimum thickness 0.5mm) 

Propriety materials With manufacturer’s details 

Table 8: Materials for DPCs. 
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2.4 SERVICE PENETRATIONS 
Any penetrations through the substructure should have been designed and details should be available for inspection. All 
services should be sleeved where they pass through the structure in order for any future access and maintenance to be 
carried out. 

Where drains penetrate the structure, there are a number of recognised methods acceptable. 

Pipes bedded into walls 
 

Flexible joints are to be installed as per the diagram and set no more than the maximum dimensions given. It is accepted 
that the second flexible joint may be an inspection chamber. 

 

Diagram 8 

 

Pipes lintelled through walls 
 

Sleeve should have a 100mm larger diameter to allow for a clear 50mm movement gap. The ends of the sleeves should be 
masked on both sides to prevent rodent entry. 

 

Diagram 9 
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3.1 STATUTORY REQUIREMENTS 
Roles and responsibilities 

 

When considering drainage, the design should be linked directly to the site investigation report. It is the responsibility of     
the developer to ensure the correct drainage is provided and inspected prior to covering over. 

Building regulations requirements 
 

The requirements of Approved Document H of the Building Regulations 2010 should be followed and all relevant 
approvals sought from the building control body. 

Where calculations are required to support the proposed design, these should be produced by a suitably qualified and 
experienced person and made available for the approval of Aedis. 

All of the drainage must be constructed in a manner that ensures that all foul and surface water can be adequately moved          
to an appropriate final discharge. This must be done so that there is no effect on the structural stability of the building. The 
products used are fit for purpose and installed as per manufacturer’s details. They are robust and durable and be airtight            
to ensure hazardous materials and vermin do not enter the system. 

Workmanship 
 

During the construction phase: 

• All workmanship must be completed in a competent workmanlike manner and protected against unnecessary 
damage. 

• Design and installation specifications must be followed. 
• Products and materials should be inspected for suitability for their purpose. 

Materials 
 

All materials used shall: 

• Be adequately protected and stored in a correct manner. 
• Comply with relevant British Standards or equivalent European Technical Specification with the certification available 

for inspection by Aedis. 
• Be installed as per manufacturer’s details. 
• Have a life span of 60 years when used as part of the structure. However, it is accepted that materials that are not an 

integral part of the structure may require maintenance and or replacement within this period. 

Design 
 

Where a specialist design is requested or required, it shall: 

• Be designed by a suitably qualified person. 
• Be  supplied  with  clear  precise instructions. 
• Be supported with structural calculation when outside the guidance of the Approved Documents. 
• Be available for inspection by Aedis. 
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3.2 EXCAVATIONS 
Basic requirements 

 

All drainage must be constructed in a manner that ensures all foul and surface water can be adequately moved to an 
appropriate final discharge. This must be done so there is no effect on the structural stability of the building and the 
products used are fit for purpose and installed as per manufacturer’s details. They are robust and durable and must be 
airtight to ensure hazardous materials and vermin do not enter the system. 

Throughout the installation, the drainage must be protected at all times and damage caused by site traffic is to be avoided       
at all costs. 

During excavation 
 

Drains should be excavated so they will not be affected by the loading of the foundations. Therefore, the bottom of the 
drainage trench should not be lower than that of the foundation. Where this situation is unavoidable, the drainage should     
be re-routed to create separation. 

Trenches should not be open for extended periods in advance of pipe laying and should be backfilled as soon as possible. 
It is essential that the sides of the trench  are  adequately  supported  during  pipe  laying.  Trench  widths  should  be  as 
narrow as is practicable but not less than the pipe diameter plus 300mm to allow adequate side fill to be placed. Deeper 
excavations should ideally incorporate a sub-trench in accordance with the diagram below. 

 

Diagram 10 

 

Diagram 11 
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3.3 ACCESS AND CONNECTION 
Inspection chambers and rodding facilities 

 

Access is required to drainage installations for testing, inspection and removal of debris. There should be access at all times. 
This is achieved by ensuring that, at each change of direction, a suitable inspection chamber is installed and, at  each pipe 
end, a suitable facility to rod pipes should be installed. 

As rodding eyes provide access for clearance of debris in the direction of  flow  only,  they  should  always  be  used  in 
conjunction with an access chamber or manhole at a point downstream. No part of the drain or sewer should be more than   
50m away from a manhole. 

The distance between points should, therefore, not exceed 100m. Guidance should always be made to BS EN 752. 
 

 
Type 

Depth to invert 
from cover level 

(mm) 

Internal sizes Cover sizes 

Length x width 
(mm x mm) 

Circular 
(mm) 

Length x width 
(mm x mm) 

Circular 
(mm) 

Rodding eye 0mm As drain with 
min. 100 

  
Same as pipework 

Small access 
fitting 

150 dia 
150 x 150 

0.6 or less, 
except where 
situated in a 

chamber 

150 x 100 150 150 x 100 Same size as 
access fitting 

Large access 
fitting 

225 x 
100 

225 x 100 225 225 x 100 Same size as 
access fitting 

 
Shallow inspection chamber 

0.6 or less 225 x 100 190  190 

1.2 or less 450 x 450 450 Min. 430 x 430 430 

Deep inspection chamber Greater than 1.2 450 x 450 450 Max. 300 x 100 Access restricted 
to max. 350 

Table 9: Minimum dimensions for access fittings and chambers. 

Drains up to 150mm. 

Opening can be reduced by 20mm to support cover. 

Larger opening cover can be used with restricted access for health and safety. 
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Type 

 
Size of largest 

pipe (DN) 
(mm) 

Minimum internal dimensions Minimum clear opening size 

Rectangular 
length x width 

(mm) 

Circular diameter 
(mm) 

Rectangular 
length x width 

(mm) 

Circular 
diameter 

(mm) 

 

 
Manhole up to 
1.5m deep to soffit 

150 or less 750 x 675 1000 750 x 675 N/A 

225 1200 x 675 1200 1200 x 675  

300 1200 x 750 1200   

Greater than 
300 

1800 x DN+450 DN+450 or 1800 
(whichever is the largest) 

  

 
 

Manhole greater 
than 1.5m deep to 
soffit 

225 or less 1200 x 1000 1200 600 x 600 600 

300 1200 x 1075 1200   

375 - 450 1350 x 1225 1200   

Greater than 
450 1800 x DN+775 DN+775 or 1800 

(whichever is the largest) 

  

 
Manhole shaft 
greater than 3m 
deep to soffit pipe 

Steps 1050 x 800 1050 600 x 600 600 

Winch 900 x 800 900 600 x 600 600 

Ladder 1200 x 800 1200   

Table 10: Minimum dimensions for manholes. 

 
Connections  
Where half round channels are used in inspection chambers and manholes, the branches should discharge into the 
channel in the direction of flow at or above the level of the horizontal diameter. 

A branch with a diameter >150mm should be set to same level as the soffit of the main drain. Where the angle of the 
branch is more than 45 degrees, a three-quarter section branch should be used. Channels and branches should be 
benched up at least to the top of the outgoing pipe and at a slope of 1 in 12. The benching should be rounded at the 
channel with a radius of at least 25mm. 

 

Diagram 12 Diagram 13 
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Gullies  
Gullies should always be provided where drives, paths and hard-standings with impervious surfaces drain into a rainwater 
system. Gullies should be levelled with the correct bedding material. Hard materials should not be used as temporary 
support to achieve gradients as they can create hard spots which can distort the finished pipe run. 

 

Diagram 14 | Granular fill below gully to prevent damage in movement. 
 

Bedding material  
Granular material for bed and surround of PVCu drains and sewers should comply with the requirements of BS EN 13242. 

 
Pipe size Bedding in-line with BS EN 13242 

Flexible 110mm 
Rigid 100mm Bedding gravel 4/10mm 

Flexible 160mm 
Rigid 150mm Bedding gravel 2/14mm 

Table 11 
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Backfill material 
 

It is acceptable that material excavated as part of the initial excavation will be deemed suitable if it is free from the 
following: 

• Boulders 
• Building rubble 
• Timber 
• Plastic 
• Vegetable matter 
• Contaminants 

It is advisable that backfill material should be compacted in 300mm layers. Care should be taken when using compaction 
equipment. 

Pipes for drainage should comply with the following British Standards: 

• BS 4962 – plastic pipes 
• BS 65 or BS 1196 – clayware pipes 

Flexible pipes 
 

 

Diagram 15 

 

Diagram 16 
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3.4 DRAINAGE SYSTEMS 
Combined systems of drainage 

 

In some instances – especially on older properties – there may be instances where the surface water and foul water 
systems are combined. 

Paragraph 3.5 of Approved Document H3 states that: 

'Some sewers carry both foul water and surface water (combined systems) in the same pipe. Where they do the sewerage 
undertaker can allow surface water to discharge into the system if the sewer has enough capacity to take the added 
flow (see Approved Document H1 paragraph 2.1). Some private sewers (drains serving more than one building that have 
not been adopted by the sewerage undertaker) also carry both foul water and surface water. If a sewer operated as a 
combined system does not have enough capacity, the surface water should be run in a separate system with its own 
outfall.' 

Soakaways 
 

Approved Document H places the list of priority for the discharge of surface water firstly by means of a soakaway. The 
process of soakaway design should be designed by a competent person and guidance used in BRE 365 Soakaway design 
should be adopted: 

The ground conditions have a significant impact on whether or not the water can permeate into the strata and in some 
instances this may not be the case. 

In general, a site that is deemed to be suitable would: 

• Be lower than the area being drained i.e. have sufficient falls 
• Be located at least 5m away from the habitable part of the building (Approved Document H) 
• Be located away from the foundations 
• Have a design that complies with BRE 365 
• Be situated so that there is no risk of contamination from pollutants 

Foul water drainage system 
 

Any water taken from a sink, bath, shower, toilet, washing machine or dishwasher is deemed to be foul water and should 
be disposed of in accordance of the requirements of Approved Document H. Foul water has to be treated where surface 
water does not, so the requirements differ in that the local water authority will treat this water at a designated treatment 
works. 

Septic tank systems, treatment plants, cesspits 
 

It is common – especially in rural locations – that mains sewerage is not  present  and  the  use  of  a  water  treatment  or 
cesspool is required. There are a  variety  of  systems  that  can  be  used  and  installed  to  differing  levels  of  capacity  and 
outfall requirements. It is advisable that, as a minimum, the guidance found in Approved Document H2 is followed. In some 
instances you may need Environment Agency consent to discharge and the necessary approvals should be sought prior to 
installation. 
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3.5 ABOVE GROUND DRAINAGE 
Dispersal of surface water  
All roofs will require the provision of gutters and fall-pipes which should be installed as per manufacturer’s instructions     
and flow rates should be calculated to ensure the free flow of water movement. Sizes and dimensions should follow the 
guidance of Approved Document H and the table below: 

 
Max effective roof area (m2) Gutter size (mm dia) RWP outlet size (mm dia) Flow capacity (ltr/sec) 

18 75 50 0.38 

37 100 63 0.78 

53 115 63 1.11 

65 125 75 1.37 

103 150 89 2.16 

Table 12: Gutter and outlet sizes. 

 
Above ground drainage  
Within the fabric of the building there will be various drainage systems to accommodate the free flow of water to the below 
ground system. All of this drainage must be designed and installed to the manufacturer’s standards and specifications. 

All above ground plumbing systems need to be designed to allow the unobstructed flow of waste water from an appliance 
to the underground drainage system. To achieve this, the points overleaf should be noted at the design and installation 
stages. 
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3.6 DRAINAGE LAYOUT 
The layout of the drainage system should be kept simple. Changes of direction and gradient should be minimised and as       
easy as practicable. Access points should be provided only if blockages cannot be cleared without them. The below bullet 
points make reference to paragraphs taken from Approved Document H and should be followed at all times. 

• Connection of drains to other drains or private or public sewers, and of private sewers to public sewers, should be made 
obliquely, or in the direction of flow. 

• Connections should be made using prefabricated components. Where holes are cut in pipes, a drilling device should 
be used to avoid damaging the pipe. 

• Where connections made to existing drains or sewers involve removal of pipes and insertion of a junction, repair 
couplings should be used to ensure a watertight joint and the junction should be carefully packed to avoid differential 
settlement with adjacent pipes. 

• Sewers (serving more than one property) should be kept as far as is practicable away from the point on a building 
where a future extension is likely (e.g. rear of a house, or side of house where there is room for a side extension). 

• The system should be ventilated by a flow of air. A ventilating pipe should be provided at or near the head of each 
main drain. An open ventilating pipe (without an air admittance valve) should be provided on any drain fitted with an 
intercepting trap (particularly on a sealed system), and on any drain subject to surcharge. Ventilated discharge stacks 
may be used. Ventilating pipes should not finish near openings in buildings. 

• Pipes should be laid to even gradients and any change of gradient should be combined with an access point. 
• Pipes should also be laid in straight lines where practicable but may be laid to slight curves if these can still be cleared          of 

blockages. Any bends should be limited to positions in or close to inspection chambers or manholes and to the foot          of 
discharge and ventilating stacks. Bends should have as large a radius as practicable. 

 

Appliance Max no. to be 
connected 

Max. length of branch pipe 
(m) 

Min. size of pipe 
(mm) 

Gradient limits 
(mm fall per metre) 

WC outlet >80mm 8 15 100 182 to 90 

WC outlet <80mm 1 15 753 18 to 90 

Urinal – Bowl  31 50 18 to 90 

Urinal – Trough  31 65 18 to 90 

Urinal – Slab  31   

 
 
 

Washbasin or bidet 

3 1.7 30 18 to 22 
 1.1 30 18 to 44 
 0.7 30 18 to 87 
 3 40 18 to 44 

4 4 50 18 to 44 

Table 13 
 

1 Should be as short as possible to prevent deposition. 
2 May be reduced to 9mm on long drain runs where space is restricted, but only if more than 1 WC is connected. 
3 Not recommended where disposal of sanitary towels may take place via the WC. 
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3.7 VENTILATION 
Within or external to the building, there will be a need to provide a means of ventilation to the drainage system. 

Air admittance valves 
 

Where air admittance valves are used to terminate soil pipes, they should comply with Approved Document H. Valves 
within the building should be: 

• Positioned in areas which are not liable to freezing 
• Positioned in areas which have adequate ventilation 
• Accessible for maintenance 

When air admittance valves are installed within the loft space, the valve should be: 

• Installed vertically 
• Installed 150mm above the insulation level 

 

Diagram 17 
 

Venting to atmosphere 
 

• Ventilating pipes open to outside air should finish at least 900mm above any opening into the building within 3m and 
should be finished with a wire cage or other perforated cover fixed to the end of the ventilating pipe. 

• A ventilating pipe should be provided at or near the head of each main drain. 
 

Diagram 18 

 
If the discharge stack provides the only ventilation to septic tanks or cesspits, the connecting drain is subject to periodic 
surcharging or is fitted with intercepting traps, air admittance valves are not suitable ventilation. 
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3.8 TESTING AND COMMISSIONING 
Flow must be maintained from all plumbing systems and guidance found in Approved Document H should be 
implemented as a minimum standard. 

The unobstructed flow of waste in all above ground plumbing systems will be allowed from an appliance to the 
underground drainage. This will be achieved by following the notes below at design and installation stages: 

• Pipe and gutter sizes are adequate to take the expected rate of discharge and are laid at suitable gradients with the 
minimum of direction changes. 

• 75mm deep seal traps should always be used except on a WC or where an appliance is on the above ground 
drainage system. 

• Pipe sizes should not exceed the dimensions for diameter against pipe length. 
• Pipe sizes should be laid at a gradient of 1/80 or better. 
• Venting to the external atmosphere at the highest point of a drainage system (head of run). 
• A soil or ventilation pipe should extend at least 900mm above an opening if it is less than 3m away from an opening     

into the building. 

Testing  of drainage  
• Fill drainage pipes and leave for a one hour period then release the bungs to inspect flow. 
• The test pressure should then be maintained for a period of 30 minutes by topping up the water level as necessary 

so that it is within 100mm of the required level throughout the test. The losses per square metre of surface area 
should not exceed 0.15 litres for test lengths with only pipelines, or 0.20 litres for test lengths including pipelines and 
manholes, or 0.40 litres for tests with only manholes and inspection chambers alone. 

 
Number of dwellings Flow rate (ltr/sec) 

1 2.5 

5 3.5 

10 4.1 

15 4.6 

20 5.1 

25 5.4 

30 5.8 

Table 14: Flow rates from dwellings. 
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GROUND FLOORS 
4.1 Statutory requirements 
4.2 Ground bearing floor slabs 
4.3 Precast beam and block floors 
4.4 Suspended timber floors 
4.5 Damp-proof membrane (DPM) 
4.6 Radon gas barrier 
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4.1 STATUTORY REQUIREMENTS 
Roles and responsibilities 

 

When considering ground floor design this should be linked directly to the site investigation report. It is the responsibility       
of the developer to ensure the correct ground floor is provided and inspected. 

Building regulations requirements 
 

The requirements of the Approved Documents of the Building Regulations 2010 should be followed and all relevant 
approvals sought from the building control body. 

The design should ensure that the structural integrity meets the requirements needed to safely distribute loads to the 
foundations and the ground. 

Any contamination, including gases, sulphates etc. should be identified at the site investigation stage and appropriate 
measures taken to address these issues. 

Workmanship 
 

During the construction phase: 

• All workmanship must be completed in a competent workmanlike manner and protected against unnecessary 
damage. 

• Design and installation specifications must be followed. 
• Products and materials should be inspected for suitability for their purpose. 

Materials 
 

All materials used shall: 

• Be adequately protected and stored in a correct manner. 
• Comply with relevant British Standards or equivalent European Technical Specification with the certification available 

for inspection by Aedis. 
• Be installed as per manufacturer’s details. 
• Have a life span of 60 years when used as part of the structure. However, it is accepted that materials that are not an 

integral part of the structure may require maintenance and or replacement within this period. 

Design 
 

Where a specialist design is requested or required, it shall: 

• Be designed by a suitably qualified person. 
• Be  supplied  with  clear  precise instructions. 
• Be supported with structural calculation when outside the guidance of the Approved Documents. 
• Be available for inspection by Aedis. 
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4.2 GROUND BEARING FLOOR SLABS 
Ground bearing floor slabs 

 

All topsoil – including organic material, tree roots and vegetation – shall be removed prior to construction of the slab. The 
hardcore should be certified fit for purpose and compacted no greater than 5 times its nominal value to a maximum of 
600mm. Appropriate compaction equipment should be used. 

There should be an adequate damp-proof membrane installed and guidance found in Approved Document C (diagram 4         
and technical solution in paragraph 4.7) followed. 

Where reinforcement is required, suitable structural details should be provided as part of the floor design by a suitably 
qualified person. 

 

Diagram 19 Diagram 20 

 

Diagram 21 Diagram 22 
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4.3 PRECAST BEAM AND BLOCK FLOORS 
Precast beam and block floors 

 

Any details of precast floors including beam and block should be provided prior to installation and the manufacturer’s 
installation technique followed at all times. Any walls supporting the precast beam and block floor should be suitably 
designed by a competent person and designed to adequately support the loads. 

Guidance can be found in Approved Document C (technical solution in paragraph 4.18). Cross ventilation should also be 
provided to the void beneath the beam and block floor and a minimum void depth of 150mm should be provided below     the 
underside of the floor structure to the top of the ground level. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diagram 23 

 
When installing block and beam suspended floors, make sure: 

• Joists are located above DPC level 
• A minimum 150mm gap is provided between underside of joist and oversite 
• Air bricks are a minimum of 75mm above ground level 
• Beams are bearing onto the inner leaf of the cavity wall and do not project in to the cavity 
• Installation is as per manufacturer’s details 
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4.4 SUSPENDED TIMBER FLOORS 
Any walls supporting the timber floor should be suitably designed by a competent person and designed to adequately 
support the loads. A suitable concrete oversite should be provided beneath all suspended timber floors. It is 
recommended that guidance found in Approved Document C (technical solution in paragraph 4.14) is followed. 

Cross ventilation should be provided to the void beneath the timber floor and there should always be a minimum void 
depth of 150mm below the underside of the floor structure to the top of the ground level. Depending on the proposed   
floor finish, the chipboard, OSB or tongued and grooved floor boards are all suitable materials, subject to loading 
requirements. All of the flooring types should be adequately fixed; preferably with screws. 

 

Diagram 24 

 
When installing suspended timber floors, make sure: 

• Joist are located above DPC level 
• A minimum 150mm gap is provided between underside of joist and oversite 
• Air bricks are a minimum of 75mm above ground level 
• Joists are bearing on to the inner leaf of the cavity wall and do not project in to the cavity 
• Joists are correctly sized 
• Joists are adequately strutted 
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4.5 DAMP-PROOF MEMBRANE (DPM) 
Damp-proof courses (DPCs) should be designed to meet the requirements of BS EN 13707 or CE Mark to BS EN 13967     
and be a flexible material laid on mortar and lapped at corners and junctions by a minimum of 100mm. DPCs should link to 
damp-proof membranes. It is recommended that all DPMs should be a minimum of 1200 gauge and laid on a sand blinding 
to prevent puncture as shown in Approved Document C (diagram 4). DPMs should be provided to all ground bearing 
concrete slabs, reinforced concrete slabs, precast beam and block floors and to oversites of suspended timber floor 
structures. 

It is recommended that all DPMs are continuous. However, often due to service installation, this is not always possible so 
it is recommended that, where joints are created, the joint is suitably sealed with appropriate tape. An additional layer may 
be required subject to the direction of the inspector. 

 

Diagram 25 
 
 

Diagram 26 
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4.6 RADON GAS BARRIER 
Radon is a colourless, odourless radioactive gas which is formed by the decay of uranium that naturally occurs in all rocks 
and soils. Radon is everywhere, although in many areas the levels are low so present little danger to public health. 

Public Health England have prepared maps indicating the chance of a building having a high radon level. These maps 
cover England, Wales, Scotland and Northern Ireland. But even in the areas with the highest chance of a building having a 
high radon level, not all buildings will have high levels. The maps can be viewed at www.ukradon.org. 

Radon enters a building via small gaps and cracks that are formed throughout the building’s life. The atmospheric pressure 
difference between the inside and outside causes the gases to be drawn up through the soil and into the building. 

Public Health England recommends that radon levels should be reduced in homes where the average is more than 200 
becquerels per metre  cubed  (200  Bq  m-3).  This  recommendation  has  been  endorsed  by  the  government.  This  Action 
Level refers to the annual average concentration in a home. Radon measurements are carried out with two detectors (in a 
bedroom and living room) over three months (to average out short-term fluctuations). 

Where radon has been found to exist, it is important to protect from its exposure. In order to do this, a radon barrier must      
be installed as part of the ground floor construction. 

Example 1 

Diagram 27 

 

Diagram 28 

http://www.ukradon.org/
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Example 2 
This example avoids creating a horizontal path through the wall. The step must be a minimum of 75mm. 

 

Diagram 29 
 

Example 3 
Avoiding jointing materials or stepped trays, it is possible to install the radon barrier as a single horizontal layer (as shown).   
The barrier is laid a minimum of 225mm below external ground level. 

 

Diagram 30 
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5.1 STATUTORY REQUIREMENTS 
Roles and responsibilities 

 

When considering superstructure, the design should be linked directly to the site investigation report. It is the 
responsibility of the developer to ensure the correct superstructure is provided and inspected. 

Building regulations requirements 
 

The requirements of the Approved Documents of the Building Regulations 2010 should be followed and all relevant 
approvals sought from the building control body. 

If any calculations are required to support the proposed design, then these should be provided by a suitably qualified    
and experienced person. The calculations will need to be designed so they safely distribute loads and forces to the 
foundations. 

Workmanship 
 

During the construction phase: 

• All workmanship must be completed in a competent workmanlike manner and protected against unnecessary 
damage. 

• Design and installation specifications must be followed. 
• Products and materials should be inspected for suitability for their purpose. 

Materials 
 

All materials used shall: 

• Be adequately protected and stored in a correct manner. 
• Comply with relevant British Standards or equivalent European Technical Specification with the certification available 

for inspection by Aedis. 
• Be installed as per manufacturer’s details. 
• Have a life span of 60 years when used as part of the structure. However, it is accepted that materials that are not an 

integral part of the structure may require maintenance and or replacement within this period. 

Design 
 

Where a specialist design is requested or required, it shall: 

• Be designed by a suitably qualified person. 
• Be  supplied  with  clear  precise instructions. 
• Be supported with structural calculation when outside the guidance of the Approved Documents. 
• Be available for inspection by Aedis. 
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5.2 CAVITY WALLS 
It is advisable that all new masonry should be protected by covering to ensure that the walls are not saturated by rainwater 
or they do not dry out too quickly, especially in hot weather. Consideration must also be given in the winter months 
when there are reduced temperatures due to frost. Masonry should not be laid in poor weather or temperatures below 2 
degrees. 

Insulated boards or heaters may be considered in extreme weather conditions. 
 

Diagram 31 
 

Material suitability 
 

All bricks and blocks must have a suitable level of durability and particular attention should be paid to the brick’s 
resistance to frost and moisture and comply fully with BS EN 771-1. 

Non-rendered blockwork 
 

All external blockwork should be rendered or otherwise finished with a cladding that is appropriately durable, unless the  
block manufacturer can provide third-party certification confirming that the blockwork can be left unfinished or finished in   
an alternative way – Approved Document C (technical solution in paragraph 5.9b). 

Mortar general 
 

All mortars should be fit for purpose and comply with all relevant standards. It is advisable to utilise manufacturer’s 
guidance. The mixing of the mortar should be continuous to ensure consistency and quality; hand mixing is not 
recommended and all mortar should be mixed in a mechanical mixer. 

 
Location Mix proportions Aggregate blocks Airtec blocks Clay brick Notes 

 
 

Above DPC 

Cement 1 : 1 : 5-6 1 : 2 : 9 or 1 : 1 : 6 1 : 1 : 5 Grade iii mortar or 
iv mortar as per 

PD 6697, 
BS EN 1996-1-1, 

BS EN 1996-2 and 
BS EN 1996-3. 

Cement : Sand 
(with plasticiser) 1 : 5-6 1 : 6 1 : 4 

Masonry Cement : Sand 1 : 4-5 1 : 5 1 : 3 

Table 15: Standard mortar mixes. 
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General advice on cavity walls  
A traditional masonry wall should be constructed using an inner and outer leaf and a cavity should be provided. 

In general, the current minimum dimension for cavities is 100mm subject to SAP. 

The cavity should be kept clear from mortar to ensure there is no bridging. 

Both walls should be tied together using wall ties in accordance with the guidance of Approved Document A (paragraph 
2C8). 

Insulation of the cavity can be full or partial fill depending on exposure to wind-driven rain. For partial fill insulation, a 
minimum clear cavity of 50mm should always be provided as Approved Document C (paragraph 5.15). 

Solid walls 

Diagram 32 Diagram 33 
 

Cavity walls 

Diagram 34 Diagram 35 
 

Framed walls 

Diagram 36 Diagram 37 
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5.3 LATERAL RESTRAINT 
Wall restraint 

 

All the walls should be restrained  adequately  in  accordance  with  Approved  Document  A.  A  variety  of  restraint  methods 
can be used. It is advisable to see manufacturer’s details when using restraints and their fixings. Restraint can be provided      
by: 

• Joist hangers 
• Lateral restraint straps 
• Wall ties. 

Joist hangers are suitable for, and can be used with, connections between wood based members such as: 

• Structural solid timber classified to C14-C40 according to BS EN 338/BS EN 14081-1 
• Glulam classified to GL24-GL36 according to BS EN 14080 
• LVL according to BS EN 14374 
• Parallam PSL 
• Intrallam LSL 
• Duo- and Triobalken 
• Layered wood plates 
• I-beams with backer blocks on both sides of the web in the header and web stiffeners in the joist 
• Plywood according to BS EN 636 

When installing joist hangers, it is important to ensure that the hanger is bedded directly on the masonry and there is no 
gap between the hanger back-plate and the face of the masonry. There should be at least 450mm of masonry provided 
above the hanger and the hanger is spaced subject to the correct centres of timber specification as shown in TRADA table 
spans. 

Lateral restraint straps 
 

Floors should provide lateral restraint to all walls running parallel to them by means of 30mm x 5mm galvanised or 
stainless steel restraint straps at 2m centres. Further guidance can be found in Approved Document A. 

 

Diagram 38 Diagram 39 
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Wall ties 
 

Wall ties will be adequate if they meet the following provisions: 

• They are to BS EN 845-1. 
• They should be appropriate for the width of cavity and have at least 50mm bearing on each leaf. 
• To  be laid to a slight fall towards the outer leaf and have the ability to hold insulation against an internal leaf for partial    

fill scenarios. 
• Stainless steel wall ties should always be used. 

 

Diagram 40 Diagram 41 

 

Cavity closers 
 

Suitable cavity closers should be installed to all door and window openings and the manufacturer’s installation guide 
should be adhered to at all times. Approved Document C gives visual guidance for cavity closers in cavity walls. 

Checked rebate 

Diagram 42 
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5.4 MOVEMENT JOINTS 
Movement  in masonry  
Vertical movement joints should be provided to the outer leaf of cavity walls as indicated in the table below.  

The first joint from a return should be no more than half the dimension indicated in the table. 

Movement joints below the DPC should also be provided at major changes in foundation level and at changes in 
foundation design. Wall ties at a maximum of 300mm centres should be provided each side of movement joints. 
Compressible filler such as polyurethane foam should be used to form the joint and be sealed to prevent water 
penetration. 

Fibreboard or cork are not acceptable materials for forming movement joints in masonry. 

Elastic sealants (Type E) are suitable as they allow for reversible movement. 

 

Materials Normal spacing Joint thickness 

Clay brickwork 12m (spacing up to 15m may be possible if sufficient 
restraint is provided – consult designer) 

15mm 

Calcium silicate and concrete brickwork 7.5-9m 10mm 

Concrete blockwork (used in outer leaf) 6m 10mm 

Stone 12m 15mm 

Table 16: Expansion joint spacings. 

Note: It is not normally necessary to provide movement joints to the internal leaf cavity walls but should be considered where rooms occur 
with unbroken lengths of wall in excess of 6m. 

The first joint from a return should be not more than half the dimension indicated in the table. Movement joints are not acceptable in solid    
party or separating walls however, where cavity wall construction is adopted, offset movement joints with a solid rubber compressible strip    
may be acceptable. 
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5.5 STRUCTURAL OPENINGS 
Beams and lintels  
Beams and lintels must be fit for purpose and designed for the loads they will be subject to. They should be installed as       per 
manufacturer’s details and have suitable end bearing. For guidance, generally, lintels up to 1.2 metres will require an  end 
bearing of 100mm and lintels over 1.2 metres will require an end bearing of 150mm minimum. 

There are a variety of lintels which are acceptable and will take the form of concrete, steel or timber. However, the lintel 
must be fit for purpose and meet the structural requirements of its intended purpose. 

Lintels  
When installing lintels, it is recommended that the installation guidance of the manufacturer is followed at all times and that    
all lintels are deemed fit for purpose, are correctly insulated, having sufficient moisture resistance, structural integrity and   
meet the requirements of the relevant Approved Documents. 

 

Diagram 43 

 

Diagram 44 
 

Opening dimension (mm) Lintel bearing 

<1.2 100mm 

>1.2 150mm 

Table 17: Minimum lintel bearings (mm). 
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5.6 CAVITY TRAYS AND DPCs 
Cavity trays 

 

The purpose of cavity trays, weep-holes and stop-ends is to prevent the build-up of water within a cavity wall and allow the 
water to escape through the outer leaf. This can be caused by precipitation or condensation building up within the cavity. 
Additional guidance and placing of cavity trays can be found in Approved Document C (technical solution in paragraph 
5.9d). It is advisable that cavity trays are installed in the following situations: 

• Above cavity insulation which is not taken to the top of the wall, unless that area of wall is protected by impervious 
cladding. 

• Above rectangular ducts, lintels and recessed meter boxes. 
• Above lintels in walls in exposure zones 4 and 3 and in zones 2 and 1. 
• Continuously above lintels where openings are separated by short piers. 
• Above openings where the lintel supports a brick soldier course. 

Weep-holes 
 

Weep-holes must be installed at no more than 450mm centres and generally have the following characteristics: 

• A full-height plastics wall weep which corresponds to the height of a standard brick. 
• Incorporates an integral insect guard and wind baffle. 
• Provides the maximum clear opening in the mortar joint with no restrictions. 

Stop-ends 
 

When installing cavity trays, there should always be a watertight stop-end to prevent moisture entering the cavity. These stop-
ends must be bonded to the cavity tray.  Normally, the stop-end is located to coincide with the nearest perpend to           the end 
of the cavity tray. Stop-ends can be formed by sufficiently turning up the end of a DPC tray into the perpend joint. There should 
be no mortar build up within the cavity or near to the stop-ends. 

 

Diagram 45 
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5.7 FLOOR JOISTS 
Timber floor joists 

 

All floor joists should be correctly sized and graded as per the guidance found in TRADA Span Tables (Eurocode 5). 

It is recommended that joists are placed on joist hangers to prevent distortion through forces such as torsion. The joist 
should never be overloaded while construction is in process and guidance found in TRADA Span Tables (Eurocode 5) 
provides suitable loading figures per m². 

Any joist that is adjacent to an opening such as a staircase should be doubled up and fixed adequately as per structural 
engineer’s detail. This may take the form of bolting together. 

If joists are walled in, they will require an end bearing of at least 90mm. The installation must be of high quality as air 
leakage, twisting and deflection can be created through poor workmanship. 

I-joists 
 

I-joists and metal web trimmed joists are acceptable flooring joists and must meet the structural requirements calculated 
by a competent person. These joists can be installed using joist hangers or walled in ensuring 90mm bearing is achieved. 

Engineered I-joists 
 

Engineered I-joists are a cost effective alternative to standard timber and do not require any drilling due to the open web 
system. 

Precast beam and block floors 
 

Precast beam and block floors are an alternative to timber and can span excellent  distances.  If  using  this  form,  the 
installation method must be as manufacturer’s details and the masonry supporting the beam will be calculated accordingly     
to ensure the forces and loads applied are transferred through the structure into the foundations. The blocks  should  be 
grouted together with a 1 : 6 (cement : sand) mix in accordance with the manufacturer’s instructions. 
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5.8 NOTCHING AND DRILLING 
Notching and drilling of joists 

 

Joists can be notched providing it is in accordance with reference in TRADA detail below. 
 

Diagram 46 
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5.9 DECKING 
Floor boarding  
If floor boarding is used, the following is acceptable: 

Tongue and grooved softwood flooring with a minimum moisture content at the time of fixing to be between 16-20% and 
be in accordance with BS 1297. All boards must be nailed or screwed adequately and the minimum thickness can be seen 
in the table. 

 
Finished board thickness (mm) Maximum joist centres Typical nail fixing 

15 450 45mm lost head nail 

18 600 60mm lost head nail 

Table 18: Softwood floor boarding – minimum thickness and centres of support. 

 
Particle boarding  
Particle boards that are suitable for flooring are Oriented Strand Board (OSB) or chipboard. If using chipboard, this should          
be tongue and grooved and all joints glued and installed to the correct manufacturer's details. It is advisable that all boards    
are mechanically fixed by screwing or nailing at 250mm centres. Where the board abuts the perimeter wall, an allowance             
of 10mm should be made for expansion. 

 
Thickness (mm), chipboard Thickness (mm) O SB Max span Typical nail fixing (mm) 

18 and 19 15 450 60mm annular ring shank 

22 18 and 19 600 65mm annular ring shank 

Table 19: Particle floor boarding – minimum thickness and centres of support. 

 

Diagram 47 
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5.10 STAIRCASES  
Stairways  
The stairway should comply with Approved Document K in relation to the following: 

• Pitch of the stair is to be no greater than 42 degrees. 
• A maximum rise of 220mm with a minimum going of 220mm. 
• Headroom to be a minimum of 2m. 
• The handrail should be placed 900mm to 1000mm from the pitch line. 
• At its narrowest point, the minimum width of a winder tread should be no less than 50mm. 
• The space between spindles must be no greater than 100mm. 
• If glass is used, this should meet the requirement of BS 6206 and/or BS EN 12600. 

 

Diagram 48 Diagram 49 
 
 

Type Heights 

 
Private stair 

900mm flights 

900mm landings 

 
Common stairs 

900mm flights 

1100mm landings 

Table 20: Guarding heights. 

 
Type of stairs Maximum rise (mm) Minimum going (mm) 

Private stairs 220 220 

Access stairs 190 250 

Common stairs 190 250 

Table 21 
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5.11 INTERNAL WALLS 
Internal masonry walls 

Foundations 
 

All load-bearing internal masonry walls shall be constructed with a suitable foundation. 

Compressive strength 
 

There are endless brick and block strengths with various levels of durability but, as a minimum, the table below will provide 
a suitable level of structural strength for the height of the proposed building. 

 
Wall height Minimum compressive strength of brick or block unit 

 
One or two storey 

Block 2.9N/mm2 

Brick 9N/mm2 

Lowest storey of a three storey wall or where 
individual storeys exceed 2.7m 

Block 7.5N/mm2 

Brick 13N/mm2 

 
Upper storeys of a three storey wall 

Block 2.8N/mm2 

Brick 9N/mm2 

Table 22: Minimum compressive strength of masonry. 

 
Bonding and tying 

 

Where a separating wall abuts an external wall, they may be tied or bonded together if  formed  by  using  wall  ties,  an 
expanded metal strip or equivalent fixings at maximum 300mm vertical centres. It is recommended that the builder follows    
the technical guidance produced by the manufacturer and complies fully with the installation technique. 

 

Diagram 50 Diagram 51 

 

Wall ties for cavity separating walls 
 

To ensure structural stability, the two leaves of the cavity wall should be tied together following guidance in Approved 
Document A. Wall ties for timber structures should be installed in accordance with the system designer’s recommendations 
for timber framed separating walls. 
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Load-bearing timber walls and partitions 
 

Any timber wall which is load-bearing and forms part of the building’s structure shall be designed to ensure the forces and 
loads applied to them are transferred through to the foundations. The wall shall be designed by a competent person and 
all structural timber shall be graded to strength class C16 or C24. 

Partition construction 
 

Partition walls in buildings are acceptable and can be formed from timber, steel or masonry. If these walls are structural, 
they must be pre-calculated by a competent person and have the necessary load-bearing capacity, sound and fire 
resistance to carry out it’s function safely. Timber walls separating WCs should have sufficient sound insulation applied 
within the studs. 

Non-load-bearing timber partitions 
 

All non-partitions should be constructed in accordance with the requirement of regulation 7 of the Building Regulations 
2010 by ensuring workmanship and quality is achieved. The wall should have sufficient bracing and strength and should 
achieve the following tolerances: 

• The tolerance of horizontal straightness of a partition should be +/- 10mm over a 5m length. 
• The deviation in vertical alignment of a partition in any storey height should be +/- 10mm. 

Partition walls on flooring systems 
 

If partition walls are to be placed on the ground floor, the floor must be designed to ensure the additional weight can be 
suitably distributed. In the case of masonry, this may require a foundation or thickening of the floor slab. In timber, the sole 
plate must be adequately fixed to limit movement; each ground floor wall should have a DPC installed. 

On first floor systems, the timber boarding material shall be adequately fixed as per manufacturer's details and the wall 
placed to ensure that there is no movement. 

Extra noggins or joists should be specified where stud partitions or proprietary plasterboard partitions are supported 
by a timber floor. There should also be some allowance for deflection of the floors at the head of partitions and it is 
recommended that these are mechanically fixed with screws. 

 

Diagram 52 Diagram 53 
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Fire resistance  
In dwellings, half an hour fire resistance should be achieved as a minimum and table below provides advice on how to 
achieve this requirement. 

 
Material 1/2-hour FR 1-hour FR 

Brick 90mm thickness 90mm thickness 

Block 90mm thickness 90mm thickness 

 
Plasterboard on timber 

 
12.5 board on both sides of frame 

Two layers of 12.5mm board on both sides of 
framing or proprietary fire boards (typically 

12.5mm-15mm) on both sides of framing 

Plasterboard-laminated 
wall 

12.5mm laminated on both sides of 
19mm board Refer to manufacturer’s recommendations 

Table 23: Fire resistant wall specification. 
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Sound insulation 
 

There is a requirement of Approved Document E that certain walls within the dwelling must meet the minimum standard of 
sound resistance. Walls and floors separating a WC must have the correct sound resistance. This can be achieved by the 
installation of mineral wool placed within the floor void and studs. 

All separating walls in England and Wales may be built in accordance with Robust Details or Approved Document E. 

Sound insulation can be complied with by using either: 
 

Diagram 54 Diagram 55 

 

Diagram 56 Diagram 57 
 

Pre-completion testing 
 

In England and Wales, pre-completion testing is required in the following situations: 

• If the build is not registered with Robust details. 
• To all new build domestic properties (including rooms for residential purposes). 
• Where the sound insulation construction is in accordance with the guidance given in Approved Document E. 
• Where the building is not built in accordance with the Approved Document E. 
• The requirements of the Robust Details system have not been met. 

Robust Details 
 

As an alternative, builders can register with Robust Details (www.robustdetails.com) and construct to their specification and 
eliminate the need for pre-completion testing. 

Robust Details Limited 
Block E 
Bletchley Park Science and Innovation Centre 
Milton Keynes 
Buckinghamshire 
MK3 6EB 
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6.1 Statutory requirements 
6.2 Bracing and restraint 
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6.1 STATUTORY REQUIREMENTS 
Building regulations requirements 

 

Any roofing structure should be suitably designed by a competent person and the calculations provided to evidence that       
they meet the requirement of Approved Document A of the Building Regulations 2010. All roofing systems are exposed to 
loadings and forces and they must be constructed in a manner that distributes these to the ground. It is important to follow   
the guidance set in Approved Document A. 

Workmanship 
 

During the construction phase: 

• All workmanship must be completed in a competent workmanlike manner and protected against unnecessary 
damage. 

• Design and installation specifications must be followed. 
• Products and materials should be inspected for suitability for their purpose. 

Materials 
 

All materials used shall: 

• Be adequately protected and stored in a correct manner. 
• Comply with relevant British Standards or equivalent European Technical Specification with the certification available 

for inspection by Aedis. 
• Be installed as per manufacturer’s details. 
• Have a life span of 60 years when used as part of the structure. However, it is accepted that materials that are not an 

integral part of the structure may require maintenance and or replacement within this period. 

Design 
 

Where a specialist design is requested or required, it shall: 

• Be designed by a suitably qualified person. 
• Be  supplied  with  clear  precise instructions. 
• Be supported with structural calculation when outside the guidance of the Approved Documents. 
• Be available for inspection by Aedis. 
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6.2 BRACING AND RESTRAINT 
'The building roof shall be constructed so that the combined dead, imposed and wind loads are sustained and    
transmitted by it to the ground safely; and without causing such deflection or deformation of any part of the building, or 
such movement of the ground, as will impair the stability of any part of another building.' 

Wind loading 
 

In order for the roof to withstand forces applied through wind loading, the construction of the roof should be calculated by           
a competent person and installed following the manufacturer’s installation guide. The roof should be suitably restrained, as 
shown in Approved Document A. Generally, roofs are secured by fixing of a timber wall plate on a bed of mortar.  This wall     
plate requires fixing to the internal wall by way of holding down straps spaced at a maximum of 2m and mechanically fixed   
with screws. 

Securing of roofs to the supporting structure 
Roof timbers are normally supported on a timber wall plate or similar, which should be levelled using a spirit level so that 
loadings from the roof are directed perpendicularly down the supporting wall. There is also a requirement to ensure that 
holding down straps are provided in areas of severe wind exposure where required by the roof design and these should 
be installed subject to structural engineer’s details. 

Holding down straps 
 

Diagram 58 
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Bracing and fixing 
 

To ensure the roof is adequately braced, it is recommended that the roof is secured to the gable wall. This can be done by 
using a 100mm x 25mm timber, twice nailed to roof timbers using 65mm long, 3.35mm diameter galvanized wire nails. The 
installation of the roof should also have incorporated diagonal and longitudinal bracing; this will form part of the structural 
design of the roof truss and be installed as per engineer’s details. 

 

Diagram 59 
 

Lateral restraint straps 
 

Roofs should provide lateral restraint to all walls running parallel to them by means of 30mm x 5mm galvanized or stainless 
steel restraint straps at 2m centres. Further guidance can be found in Approved Document A. 

 

Diagram 60 
 

Loft hatch provision 
 

In most cases, there will be a service loft hatch placed within the roof structure. It is the responsibility of the roof designer       
to ensure the bracing to the loft opening  adequately  meets  the  additional  loads  placed  upon  it.  Also,  the  hatch  itself 
must be thermal efficient and have adequate fire protection to achieve the requirements of Approved Document B and 
Approved Document L. 

Water storage tanks 
 

It is common practice that water storage tanks are located within the roof space. It is the responsibility of the roof designer       
to ensure the roof truss can accommodate the extra loading and material used to support the tank (i.e. chipboard or floor 
boarding) is suitable for its intended purpose. 

Alternatively, the installation of joist hangers built into the walls with joists spanning to facilitate a storage tank may be 
used. This is, however, subject to structural engineer’s design. 
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6.3 FIRE STOPPING 
Fire stopping and compartmentation 

 

The use of compartmentation enables the roof space to be sub-divided to restrict the spread of fire. It is advisable that     the 
roof compartment should have the following design elements to ensure the spread of fire complies with Approved Document 
B. This will be achieved by the installation of cavity barriers: 

• Within boxed eaves at separating wall position. 
• At junctions of separating wall and external cavity wall. 
• At junctions of compartment wall and compartment floor. 
• At junctions of separating wall with roof, under roof tiles. 

 

Diagram 61 

 

Diagram 62 

 

Junctions of compartment walls with roof 
 

There is always the possibility that a fire could penetrate into the roof void and spread externally to the adjacent 
compartment. To reduce this risk, it is advisable that either side of the roof there is a zone of 1500mm wide that has a 
covering designated AA, AB or AC on a substrate or deck of a material of limited combustibility. 
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6.4 ROOF COVERINGS 
Tiles and slates 

 

Guidance and legislation 
The guidance that covers tiled and pitched roof coverings is BS 5534 which provides recommendations on how to design, 
install and apply coverings as well as providing information on their performance. 

The British Standard should be read in conjunction with BS 8000-6 and/or BS 8000-0 as this makes reference to the 
correct installation and laying of clay and concrete tiles. And, where needed, regulation 7 of the Manual to the Building 
Regulations may be used. 

As roof spaces create condensation on their surfaces, it is advisable to use guidance found in Common Arrangement of 
Work Sections (CAWS) classifications H60, H61 and H65 and BS 5250. The classifications give detailed descriptions of the 
causes and effects that interstitial and surface condensation have in roofs. 

Performance of tiles and slates 
 

The manner in which rain penetrates the roof covering is dependent on the location of the building, the rainfall rate for that 
location, average wind speeds and other factors such as the ability of the product (tile or slate) to rest the ingress of rain 
and snow. 

There are several ways this may occur. These include: 

• Wind-driven snow 
• Unprecedented rain and snowfall 
• Capillary action and rainwater creep 
• Raindrop bounce and negative pressure rain suction 
• Driving rain, deluge rain and flooding 

Note on fixing 
 

The use of mortar to bed roofing tiles is no longer accepted and each tile must be mechanically fixed to prevent uplift from  
wind loading. 

Fixing specification 
 

All fixings must meet the requirements found in BS 5534 and BS EN 1991-1-4 and should also be designed in conjunction 
with the zonal fixing method as shown in the table. 

 
Zonal fixing Single lap tiles Double lap tiles 

A No fixings required  
 
 
 

Refer to manufacturer. 

B Each tile once nailed (right hand nail hole – flat tiles) 

C Each tile twice nailed (flat tiles only) 

D Each  tile clipped 

E Each tile once nailed and clipped 

F Each tile twice nailed and clipped 

Table 24: Zonal fixing specification. 

Note: The manufacturer may also specify the use of improved nails for fixing tiles e.g. ring shank nails. Where these are required, the 
zonal fixing specification letter will be marked with an asterisk, e.g. C*. 

Manufacturers may define additional fixing specifications to those in the table and assign fixing specification letters from ‘G’ onwards. 

In some cases, the manufacturer may specify a ‘proprietary fixing system’ and this will be marked ‘PS’. The manufacturer should be 
contacted for details of the requirements for this fixing method. 
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Ventilation  
Ventilation is required to reduce the risk of interstitial condensation forming on the underside of the impermeable felt 
membrane and settling on the timber rafters. When designing ventilation for roofs, the guidance found in Approved 
Document F should be followed as a minimum as well as additional guidance found in section 8.4 of BS 5250 and BS EN 
ISO 13788. 

If condensation is not dealt with correctly, this can become harmful to the occupants and it is advisable to also consider 
section 8.4 of BS 5250. 

Cold roofing systems  
Cold roof construction is where the insulation  is  laid  between  the  ceiling  joists.  This  means  that  everything  above 
the insulation, such as the rafters, is colder than the living space. Warm, moisture-laden air can permeate up through   
the ceiling. When it reaches the cold roof space such as the loft compartment, the change in temperature creates 
condensation on the timbers, underlay etc. By ventilating the roof void, the free flow of air will eliminate the build-up of 
condensation. 

Warm roofing systems  
A warm roofing system is where the insulation is laid on top of the rafters, or in between the rafters. Everything below the 
insulation is as warm zone. 

Thermal insulation  
The level of insulation and type will depend on the building’s SAP calculation and may be in several forms or a mixture of 
several types. For example: 

• Mineral wool 
• Rigid polyisocyanurate (PIA board) 
• Multi foils 

 

Expose element U-value 

Pitched roof with insulation between rafters 0.2 

Pitched roof with integral insulation 0.25 

Pitched roof with insulation between joists 0.16 

Flat roof 0.35 

Table 25: U-values (W/m2K). 
 

All the insulation used within the building should achieve an A+ rating when compared to the BRE Green Guide and 
certified under BBA certificate numbers 95/3197 and 09/4667. 

Thermal insulation must be installed to meet current building regulations to an acceptable level of workmanship, avoiding cold 
bridges. At all times, the insulation should be installed to meet the manufacturer’s installation guide and there should    be no 
areas exposed that would allow thermal bridging to take place. 

Underlay  
Underlay used within the building should comply with the requirements of BS EN 13859-1 and be suitably BBA certificated. 

Fully supported underlays should be: 

• 2HR* underlay to BS EN 13859-1 Class W1 water penetration classification with third party certification for the use 
intended. 

• 3LR† underlay to BS EN 13859-1 Class W1 water penetration classification with third party certification for the use 
intended. 
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Nails for the underlay fixing 
 

Clout nails to BS EN 10230-1 should be used when fixing the underlay. These nails should be no less than 3mm diameter 
and 20mm in length and be constructed of a suitable metal such as copper, alloy or aluminium. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diagram 63 
 

Unsupported underlays 
 

• BS 8747 Class 1F reinforced bitumen or Class 5U polyester reinforced bitumen. 
• HR* underlay to BS EN 13859-1 Class W1 water penetration classification with third party certification for the use 

intended. 
• LR† underlay to BS EN 13859-1 Class W1 water penetration classification with third party certification for the use 

intended. 

Vapour control layer and breathable membrane 
 

Vapour control layers are positioned to the inside of the insulation in order to minimise the amount of warm moist air  
entering the construction. Breather membranes are positioned to the outside of the insulation acting as a weather barrier 
while still allowing moisture particles to escape from the inside. 

Vapour control layer (VCL) 
 

If a VCL is installed, it should be placed on the warm side of the insulation and be correctly installed to manufacturer's 
details and guidance found within BS 5250. 

Breathable membranes 
 

In addition to improving energy efficiency, breather membrane solutions offer long-lasting protection against several 
threats to building integrity including condensation and infiltration by water and air. Breathable membranes offer a 
secondary water shedding layer that prevents moisture entering the building but allows moisture to pass out. 

Membranes should always be installed to manufacturer’s details and installed following the requirements of BS 5534. 
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Timber battens  
All timber battens should meet the requirements of BS 5534 and be fixed using the guidance and fixing details found in 
BS 5534. 

 
 

Application 
Minimum size of batten 

Up to 450mm span Up to 600mm span 

Slates double lap Width (mm) Depth (mm) Width (mm) Depth (mm) 

Natural: Sized or random 50 25 50 25 

Fibre: Cement or concrete 38 25 50 25 

Clay and concrete tiles Width (mm) Depth (mm) Width (mm) Depth (mm 

Double lap 38 25 38 25 

Single lap 38 25 50 25 

Table 26: Recommended batten size from BS 5534. 



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 

SECTION 7 

TIMBER FRAME 
7.1 Statutory requirements 
7.2 Substructure and sole plates 
7.3 Superstructure 
7.4 Fire stopping 
7.5 Internal 
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7.1 STATUTORY REQUIREMENTS 
Structural design 

 

With every timber framed structure, the structure should be able to withstand wind, snow and dead loads and transmit 
these safely into the ground. All timber frame structures shall be designed in accordance with BS EN 1995-1-1 and BS EN 
1995-1-2. The whole timber frame structure should be calculated by a suitably qualified person. 

Workmanship 
 

During the construction phase: 

• All workmanship must be completed in a competent workmanlike manner and protected against unnecessary 
damage. 

• Design and installation specifications must be followed. 
• Products and materials should be inspected for suitability for their purpose. 

Materials 
 

All materials used shall: 

• Be adequately protected and stored in a correct manner. 
• Comply with relevant British Standards or equivalent European Technical Specification with the certification available 

for inspection by Aedis. 
• Be installed as per manufacturer’s details. 
• Have a life span of 60 years when used as part of the structure. However, it is accepted that materials that are not an 

integral part of the structure may require maintenance and or replacement within this period. 

Design 
 

Where a specialist design is requested or required, it shall: 

• Be designed by a suitably qualified person. 
• Be  supplied  with  clear  precise instructions. 
• Be supported with structural calculation when outside the guidance of the Approved Documents. 
• Be available for inspection by Aedis. 

Introduction 
 

To offer a definition of a timber frame building: they are generally constructed of external walls and floors and consist of 
load-bearing solid timber studs at pre-calculated centres which are insulated and lined with a structural sheathing board, 
breather membrane, cladding, vapour control and fire resistant linings. 

SIPS (Structural Insulated Panels) 
 

Structurally Insulated Panels (SIPs) are a composite panel and must only be installed by an accredited installer. 

Quality assurance 
 

Timber frame manufacturers and installers should possess the correct and current certification from one of the following 
quality assurance schemes: 

• BM TRADA Q Mark for timber frame. 
• ISO 9001. 
• CE Marking. 

Grading of structural timber 
 

All structural timber shall be graded in accordance with BS EN 14081-1. 

All load-bearing solid timber studs, rails, binders and sole plates should be of a minimum dry graded C16, although the use 
of C24 is readily available. 

Treatment of structural timber 
 

All load-bearing timber components shall be treated in accordance with BS 8417. 
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7.2 SUBSTRUCTURE AND SOLE PLATES 
Substructure 

 

The substructure should be checked for dimensional accuracy against that of the timber frame supplier. 
 

Diagram 64 Diagram 65 

 

Sole plates 
 

Sole plates should be located at least 150mm above finished external ground level as per guidance found in Approved 
Document C. The sole plates should be fixed to the foundations with shot fired nails. Any additional method would need to       
be from an accredited scheme or with structural engineer’s fixing details. 

 

Diagram 66 Diagram 67 

 

Diagram 68 Diagram 69 
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7.3 SUPERSTRUCTURE 
Sheathing boards 

 

Sheathing boards must comply with BS EN 13986. 

Suitable sheathing boards are required to brace the timber frame structure and the following boards are acceptable: 

• Orientated Strand Board (OSB) – should be grade 3 or 4 in accordance with BS EN 300. 
• Plywood – should be class 3 in accordance with BS EN 636. 
• Impregnated soft board – should be type SB.HLS in accordance with BS EN 622-4. 
• Medium board – should be type MBH.HLS1 or MBH.HLS2 in accordance with BS EN 622-3. 
• Tempered hardboard – should be type HB.HLA1 or HB.HLA2 in accordance with BS EN 622-2. 
• Other board material with suitable third-party certification for primary racking resistance. 

Fixing 
 

All sole plate fixings and holding down products should be austenitic stainless steel, be structurally calculated and fit for 
intended purpose. 

Wall ties should be placed so that they are in line with the vertical studs 

Diagram 70 
 

The sole plate is to be anchored down to prevent lateral and vertical force 

Diagram 71 
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Breather membrane  
The timber frame should be fitted with a breather membrane with the following characteristics: 

• A type 1 membrane in accordance with BS EN 13859-2 (withdrawn BS 4016 may also be used for reference). 
• Self-extinguishing. 
• Securely fixed to protect the outside face of the timber frame structure with austenitic stainless steel staples. 

 

Diagram 72 
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7.4 FIRE STOPPING 
Cavity barriers 

 

The purpose of the cavity barrier is to prevent smoke and flame spreading within concealed spaces. Acceptable materials 
that may be used are as follows: 

• Timber at least 38mm thick 
• Mineral wool slab 
• Calcium silicate, cement-based or gypsum-based board at least 12mm thick 
• An independently-assessed and certified proprietary product 

It is recommended that the guidance of the manufacturer's detail is followed when installing the above products. 
 

Diagram 73 
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7.5 INTERNAL 
Vapour control layer (VCL) 

 

The purpose of the vapour control layer is to mitigate the risk of interstitial condensation and to prevent the passage            
of moisture through the structure of the wall. There are various VCLs available and it is recommended that the installer 
follows the technical guidance produced by the manufacturer. 

Wall linings 
 

The internal wall of the timber frame has several functions which: 

• Provides the final finish to be applied – paint, wallpaper, tiles etc. 
• Provides structural stability of the wall 
• Provides the correct period of fire resistance of the wall 
• Provides acoustic performance of the wall 
• Provides separation 

Generally, it is plasterboard that provides this function. 

Insulation materials 
 

The use of insulation materials will be dependent on the buildings SAP calculation and it is advised that the manufacturer’s 
details are followed when installing. 

External claddings 
 

The timber framed structure should be fitted with an appropriate cladding system which may take the form of brickwork, 
rendered blockwork or lightweight rain screen system. Whichever system is used, adequate provision for drainage and 
ventilation should be provided. 

Air tightness 
 

The technical details, manufacturer’s installation techniques and information designed within the SAP calculation should   
be adhered to at all times to ensure air tightness of the building in accordance with relevant guidelines. 



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 

SECTION 8 

INTERNAL SERVICES 
8.1 Statutory requirements 
8.2 Water services and supply 
8.3 Electrical 
8.4 Space heating 
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8.1 STATUTORY REQUIREMENTS 
Building regulations requirements 

 

The requirements of the Approved Documents of the Building Regulations 2010 should be followed and all relevant 
approvals sought from the building control body. 

If any calculations are required to support the proposed design, then these should be provided by a suitably qualified      
and experienced person. The calculations will need to be designed so as they safely distribute loads and forces to the 
foundations. 

Workmanship 
 

During the construction phase: 

• All workmanship must be completed in a competent workmanlike manner and protected against unnecessary 
damage. 

• Design and installation specifications must be followed. 
• Products and materials should be inspected for suitability for their purpose. 

Materials 
 

All materials used shall: 

• Be adequately protected and stored in a correct manner. 
• Comply with relevant British Standards or equivalent European Technical Specification with the certification available 

for inspection by Aedis. 
• Be installed as per manufacturer’s details. 
• Have a life span of 60 years when used as part of the structure. However, it is accepted that materials that are not an 

integral part of the structure may require maintenance and or replacement within this period. 

Design 
 

Where a specialist design is requested or required, it shall: 

• Be designed by a suitably qualified person. 
• Be  supplied  with  clear  precise instructions. 
• Be supported with structural calculation when outside the guidance of the Approved Documents. 
• Be available for inspection by Aedis. 
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8.2 WATER SERVICES AND SUPPLY 
Service supplies and installations should be designed by an expert considering the required pressures and flow rates from 
the incoming mains. Detailed drawings should be available for inspection. 

Protection  from freezing  
Where water services are located within unheated spaces, it is important to reduce the risk of freezing; insulation should       be 
installed. It is accepted that minimum insulation thickness of 24mm will be adequate for the prevention of freezing to domestic 
installations. 

 

Diagram 74 
 

Hot water services  
Hot water supply may be provided from an instantaneous source such  as  a  combi  boiler  or  the  provision  of  a  storage 
system (where a cylinder is installed). It must have the access to all relevant parts as specified in the installation manual for 
maintenance. Any pipe work installed in uninsulated spaces must be insulated to prevent freezing. 

Hot water services are designed with the following minimum flow rates: 
 

Location Min. flow rate (l/s) Temperature 

Bath tap 0.3 50 

Wash hand basin 0.15 50 

Shower 0.1 40 

Sink 0.2 60 

Table 27 
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Unvented hot water systems  
Where an unvented system is installed, it must be accompanied with a third-party accreditation and the installation 
completed by a competent person. 

To minimise the danger from excessive pressure, the systems should include a minimum of two independent safety 
devices; this is in addition to any thermostat provided to control the desired temperature of the stored water. The design of 
the safety devices should also take into consideration the location and configuration of the devices. 

Unvented systems should be indelibly marked with the: 

• Manufacturer’s details 
• Model reference 
• Rated storage capacity 
• Operating pressure of the system and expansion valve 
• Relevant operating data on each safety device fitted 
• Maximum primary circuit pressure and flow temp of indirect hot water storage system units or packages 

In addition, a warning sign should be indelibly marked on the hot water storage system unit or package so that it is visible  
after installation. 

 

Diagram 75 

 
Examples of acceptable discharge arrangements are: 

• To a trapped gully with the end of the pipe below fixed grating and above water seal. 
• Downward discharge at low level up to 100mm above external surfaces such as car parks, hard standings etc. are 

accepted providing that a wire cage or similar guard is positioned to prevent contact whilst maintaining visibility. 
• Discharge at high level into a metal hopper and metal downpipe with the end of the discharge pipe clearly visible or 

onto a roof capable of withstanding high temperatures and 3m from any plastic guttering system that would collect 
such discharges. 
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8.3 ELECTRICAL 
Electrical installations should be in-line and comply with the IEE Wiring Regulations and BS 7671. Installations should be 
registered with a recognised body such as NICEIC and a certificate should be issued on completion. 

There is a requirement to supply a number of outlets to rooms as identified below: 
 

Room Outlets 

Living room 8 

Dining room 3 

Kitchen 8 

Utility 2 

Double bedroom 6 

Single bedroom 4 

Hall/landing 2 

Loft 1 

Table 28 
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Cables that are not protected by a conduit should be located horizontally or vertically from the outlets within the green 
area of the diagram and a minimum of 50mm from the surface of a wall. 

 

Diagram 76 

 
For structural stability, avoid back-to-back chasing. Chasings are fully filled with mortar prior to covering. 

 

Diagram 77 
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8.4 SPACE HEATING 
Space heating systems should comply with the appropriate following British Standards and codes of practice: 

 
Code Code of practice 

BS 5410-1 
BS 5410-2 
BS 5410-3 

 
Code of practice for oil  firing. 

BS EN 12828 
BS EN 12831 
BS  EN 14336 

 
Heating systems in buildings. 

BS 5482-1 Code of practice for domestic butane- and propane-gas-burning installations. 

BS 6891 Specification for the installation and maintenance of low pressure gas installation pipework of      
up to 35 mm (R1¼) on premises. 

BS 5864 Installation and maintenance of gas-fired ducted air heaters of rated heat input not exceeding       
70 kW net (2nd and 3rd family gases). 

BS 5871-1 Specification for the installation and maintenance of gas fires, convector heaters, fire/back 
boilers and decorative fuel effect gas appliances. 

BS  EN 806-1 
BS  EN 806-2 
BS  EN 806-3 
BS  EN 806-4 
BS  EN 806-5 

 
 

Specifications for installations inside buildings conveying water for human consumption 

BS 8558 Guide to the design, installation, testing and maintenance of services supplying water for 
domestic use within buildings and their curtilages. 

BS 8303-1 
BS 8303-2 
BS 8303-3 

 
Installation of domestic heating and cooking appliances burning solid mineral fuels. 

Table 29 
 

Whole home heating systems should be designed to provide internal temperatures as shown below with an assumed 
external air temperature of -3 degrees. 

 
Location Temperature in degrees Air changes 

Living room 21 1.5 per hour 

Dining room 21 1.5 per hour 

Kitchen 18 2 per hour 

Bedroom 18 1 per hour 

Bathroom 22 2 per hour 

Separate WC 18 2 per hour 

Hall and landing 18 2 per hour 

Table 30 
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9.1 Statutory requirements 
9.2 Escape windows 
9.3 Protection from falling 
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9.1 STATUTORY REQUIREMENTS 
Building regulations requirements 

 

The requirements of the Approved Documents of the Building Regulations 2010 should be followed at all times and all 
relevant approvals sought from the building control body. 

If any calculations are required to support the proposed  design,  then  these  should  be  provided  by  suitably  qualified 
and experienced person. The calculations will need to be designed so as they safely distribute loads and forces to the 
foundations. 

Workmanship 
 

During the construction phase: 

• All workmanship must be completed in a competent workmanlike manner and protected against unnecessary 
damage. 

• Design and installation specifications must be followed. 
• Products and materials should be inspected for suitability for their purpose. 

Materials 
 

All materials used shall: 

• Be adequately protected and stored in a correct manner. 
• Comply with relevant British Standards or equivalent European Technical Specification with the certification available 

for inspection by Aedis. 
• Be installed as per manufacturer’s details. 
• Have a life span of 60 years when used as part of the structure. However, it is accepted that materials that are not an 

integral part of the structure may require maintenance and or replacement within this period. 

Design 
 

Where a specialist design is requested or required, it shall: 

• Be designed by a suitably qualified person. 
• Be  supplied  with  clear  precise instructions. 
• Be supported with structural calculation when outside the guidance of the Approved Documents. 
• Be available for inspection by Aedis. 

Windows and doors 
 

All external timber should be a species classified as suitable in BS EN 942 and meet the requirement found in TRADA 
Wood Information Sheets 3.10 and 4.16. 

Products which are not constructed of timber (i.e. aluminium, glass and UPVC) should meet the requirements of the 
following: 

• BS 4873 
• BS 6510 
• BS 7412 
• BS EN 514 

All doors should meet the requirements of the building’s SAP calculation and should also ensure that adequate means of 
escape and ventilation are available. 
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9.2 ESCAPE WINDOWS 
Means of escape 

 

Approved Document B requires escape from every habitable room and this will be achieved by installing windows with a 
clear openable area of 0.33m² ensuring a minimum dimension of 450mm wide. 

 
The access to this window cannot be higher than 1100mm from the floor level. 

 

Diagram 78 
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9.3 PROTECTION FROM FALLING 
Protection from falling 

 

Guidance found in Approved Document K2 specifies a minimum guard height of 800mm to window  openings  in  the 
external wall. It is advisable that, where possible, windows are installed higher to prevent guarding. However, in the 
situation where guarding is required and the openable area of the window is less than 800mm, the window will require 
permanent guarding to BS 6180. 

 

Diagram 79 
 

Installation and workmanship 
 

As soon as possible windows and doors should be installed to ensure the water tightness of the building. All of 
the windows and doors should be to the correct sizes, dimensions, specifications and should be installed as per 
manufacturer’s details. There should be no gap greater than 10mm around the opening and for gaps less than 5mm the 
sealant should cover the frame and the masonry by 6mm to ensure weather tightness. 
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9.4 SAFETY GLAZING 
Safety glazing for critical locations 

 

In all cases the minimum requirement of Approved Document K4 must be followed. K4 states: 

'Glazing, with which people are likely to come into contact whilst moving in or about the building shall: 

(a) if broken on impact, break in a way which is unlikely to cause injury; or 
(b) resist impact without breaking; or 
(c) be shielded or protected from impact.' 

Shaded areas show critical locations to which requirement K4 applies: 
 

Diagram 80 
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10.1 STATUTORY REQUIREMENTS 
Building regulations requirements 

 

The requirements of the Approved Documents of the Building Regulations 2010 should be followed and all relevant 
approvals sought from the building control body. 

If any calculations are required to support the proposed design, then these should be provided by a suitably qualified      
and experienced person. The calculations will need to be designed so as they safely distribute loads and forces to the 
foundations. 

Workmanship 
 

During the construction phase: 

• All workmanship must be completed in a competent workmanlike manner and protected against unnecessary 
damage. 

• Design and installation specifications must be followed. 
• Products and materials should be inspected for suitability for their purpose. 

Materials 
 

All materials used shall: 

• Be adequately protected and stored in a correct manner. 
• Comply with relevant British Standards or equivalent European Technical Specification with the certification available 

for inspection by Aedis. 
• Be installed as per manufacturer’s details. 
• Have a life span of 60 years when used as part of the structure. However, it is accepted that materials that are not an 

integral part of the structure may require maintenance and or replacement within this period. 

Design 
 

Where a specialist design is requested or required, it shall: 

• Be designed by a suitably qualified person. 
• Be  supplied  with  clear  precise instructions. 
• Be supported with structural calculation when outside the guidance of the Approved Documents. 
• Be available for inspection by Aedis. 
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10.2 WATERPROOFING DESIGN  
When considering the waterproof design, the guidance given within BS 8102 should be followed: designers should have    
a suitable qualification such as Certified Surveyor in Structural Waterproofing or similar which should be agreed with Aedis 
prior to commencement of works. The designer must also hold sufficient professional indeminity insurance for the project. 

The waterproofing design will take into account the appropriate risk assuming the maximum height of water is constant 
throughout the building’s life. 

The designer should be contracted in early stages of the build design as the waterproof design may have a direct impact         
on the structural design of the project. 

 
Grade General use Description 

1 Retaining walls where used to form light wells Some seepage and damp are accepted 

2 Non-habitable areas, storage, plant rooms where the 
internal finishes are not readily affected by damp 

No water penetration although damp patches 
are acceptable 

3 Habitable rooms No water penetration and a dry atmosphere 
maintained by ventilation 

Table 31: Waterproofing grades. 
 

Types  of  waterproofing  
Common types of waterproofing systems used in structures are defined as Type A, Type B and Type C. 

Type A: Waterproofing systems are commonly multi-coat renders, cement-based coatings, bituminous paints or epoxy 
coatings. This form of waterproofing provides an unbroken barrier to water. These systems are applied to clean walls and 
floors and are usually protected and held in place by floor screeds and renders. 

 

Diagram 81 
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Type B: Structurally integral protection, meaning, where the structure itself is constructed as an  integral  water-resistant 
shell. Invariably built of reinforced concrete, the basement structure must be designed within certain strict parameters to 
ensure it is water-resistant. 

 

Diagram 82 

 
Type C: Waterproofing usually utilises pre-formed high density drainage membranes, channels and sumps. These are 
designed so as to direct any water entering the structure back out in a controlled and managed way. Typically, cavity drain 
membranes are installed to the walls and floors; these direct water into drainage channels. The channels then allow water 
to be directed to sumps or drains so that it can be removed safely from the building. 

 

Diagram 83 
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10.3 GROUND CONDITIONS  
Consideration by both the engineer and waterproofing design specialist of the ground conditions must be made. Aedis 
may request an in-depth investigation and report of these ground conditions if the risk is considered higher than usual. 

Where comprehensive site investigation regarding the geology, hydrogeology and topography, both current and historical, 
in relation to the below ground structure are not possible, or the results are inconclusive, the designer should design both 
the structure and the waterproofing of the structure to be able to deal with a full head of hydrostatic water pressure – full 
saturation of the ground. 

When assessing the ground conditions, supplied report information should include: 

• Flood potential – risk and previous issues 
• Ground water data (if available) 
• Topography 
• Adjacent surface finishes 
• Contamination 
• Water level changes 
• Impact of ground water flow (if build is likely to affect) 
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10.4 STRUCTURAL STABILITY  
The structure must have the ability to prevent the penetration of water. 

While it is accepted that a building will move through its life, this must be limited to the tolerance of movement within the 
waterproofing systems used. Movement joints in below ground structures should be avoided at all times. However, where    
this is necessary, a full design should be issued and the joints should be able to be accessed for maintenance. 
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BRITISH STANDARDS  
Full titles and descriptions of all British Standards referenced in the Construction Handbook are listed below. All 
information is correct at time of print. 

• BS 10175:2011+A1:2013 Investigation of potentially contaminated sites. Code of practice 
• BS 1196:1989 Specification for clayware field drain pipes and junctions 
• BS 1297:1987 Specification for tongued and grooved softwood flooring 
• BS 4016:1997 Specification for flexible building membranes (breather type 
• BS 4873:2016 Aluminium alloy windows and doorsets. Specification 
• BS 4962:1989 Specification for plastics pipes and fittings for use as subsoil field drains 
• BS 5250:2011+A1:2016 Code of practice for control of condensation in buildings 
• BS 5410-1:2014 Code of practice for oil firing. Installations up to 45 kW output capacity for space heating and hot water 

supply purposes 
• BS 5410-2:2013 Code of practice for oil firing. Installations over 45 kW output capacity for space heating, hot water 

and steam supply services 
• BS 5410-3:2016 Code of practice for oil firing. Installations for furnaces, kilns, ovens, oil-fuelled generators and other 

industrial purposes 
• BS 5482-1:2005 Code of practice for domestic butane- and propane-gas-burning installations. Installations at 

permanent dwellings, residential park homes and commercial premises, with installation pipework sizes not exceeding 
DN 25 for steel and DN 28 for corrugated stainless steel or copper 

• BS 5534:2014+A1:2015 Slating and tiling for pitched roofs and vertical cladding. Code of practice 
• BS 5864:2010 Installation and maintenance of gas-fired ducted air heaters of rated heat input not exceeding 70 kW 

net (2nd and 3rd family gases). Specification 
• BS 5871-1:2005 Specification for the installation and maintenance of gas fires, convector heaters, fire/back boilers and 

decorative fuel effect gas appliances. Gas fires, convector heaters, fire/back boilers and heating stoves (2nd and 3rd 
family gases) 

• BS 5930:2015 Code of practice for ground investigations 
• BS 6073-2:2008 Precast concrete masonry units. Guide for specifying precast concrete masonry units 
• BS 6180:2011 Barriers in and about buildings. Code of practice 
• BS 6206:1981 Specification for impact performance requirements for flat safety glass and safety plastics for use in 

buildings 
• BS 6398:1983 Specification for bitumen damp-proof courses for masonry 
• BS 65:1991 Specification for vitrified clay pipes, fittings and ducts, also flexible mechanical joints for use solely with 

surface water pipes and fittings 
• BS 6510:2010 Steel-framed windows and glazed doors. Specification 
• BS 6515:1984 Specification for polyethylene damp-proof courses for masonry 
• BS 6891:2015 Specification for the installation and maintenance of low pressure gas installation pipework of up to 35 

mm (R1¼) on premises 
• BS 7412:2007 Specification for windows and doorsets made from unplasticized polyvinyl chloride (PVC-U) extruded 

hollow profiles 
• BS 7671:2008+A3:2015 Requirements for Electrical Installations. IET Wiring Regulations 
• BS 8000-0:2014 Workmanship on construction sites. Introduction and general principles 
• BS 8000-6:2013 Workmanship on building sites. Code of practice for slating and tiling of roofs and walls 
• BS 8102:2009 Code of practice for protection of below ground structures against water from the ground 
• BS 8303-1:1994 Installation of domestic heating and cooking appliances burning solid mineral fuels. Installation of 

domestic heating and cooking appliances burning solid mineral fuels. Specification for the design of installations 
• BS 8303-2:1994 Installation of domestic heating and cooking appliances burning solid mineral fuels. Installation of 

domestic heating and cooking appliances buring solid mineral fuels. Specification for installing and commissioning on 
site 

• BS 8303-3:1994 Installation of domestic heating and cooking appliances burning solid mineral fuels. 
Recommendations for design and on site installation 

• BS 8417:2011+A1:2014 Preservation of wood. Code of practice 
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• BS 8500-1:2015+A1:2016 Concrete. Complementary British Standard to BS EN 206. Method of specifying and 
guidance for the specifier 

• BS 8500-2:2015+A1:2016 Concrete. Complementary British Standard to BS EN 206. Specification for constituent 
materials and concrete 

• BS 8558:2015 Guide to the design, installation, testing and maintenance of services supplying water for domestic use 
within buildings and their curtilages. Complementary guidance to BS EN 806. 

• BS 8747:2007 Reinforced bitumen membranes (RBMs) for roofing. Guide to selection and specification 
• BS EN 10230-1:2000 Steel wire nails. Loose nails for general applications 
• BS EN 12600:2002 Glass in building. Pendulum test. Impact test method and classification for flat glass 
• BS EN 12828:2012+A1:2014 Heating systems in buildings. Design for water-based heating systems 
• BS EN 12831:2003 Heating systems in buildings. Method for calculation of the design heat load 
• BS EN 13242:2002+A1:2007 Aggregates for unbound and hydraulically bound materials for use in civil engineering 

work and road construction 
• BS EN 13707:2013 Flexible sheets for waterproofing. Reinforced bitumen sheets for roof waterproofing. Definitions 

and characteristics 
• BS EN 13859-1:2014 Flexible sheets for waterproofing. Definitions and characteristics of underlays. Underlays for 

discontinuous roofing 
• BS EN 13859-2:2014 Flexible sheets for waterproofing. Definitions and characteristics of underlays. Underlays for walls 
• BS EN 13967:2012 Flexible sheets for waterproofing. Plastic and rubber damp proof sheets including plastic and 

rubber basement tanking sheet. Definitions and characteristics 
• BS EN 13986:2004+A1:2015 Wood-based panels for use in construction. Characteristics, evaluation of conformity and 

marking 
• BS EN 14080:2013 Timber structures. Glued laminated timber and glued solid timber. Requirements 
• BS EN 14081-1:2016 Timber structures. Strength graded structural timber with rectangular cross section. General 

requirements 
• BS EN 14336:2004 Heating systems in buildings. Installation and commissioning of water based heating systems 
• BS EN 14374:2004 Timber structures. Structural laminated veneer lumber. Requirements 
• BS EN 1991-1-4:2005+A1:2010 Eurocode 1. Actions on structures. General actions. Wind actions 
• BS EN 1995-1-1:2004+A2:2014 Eurocode 5: Design of timber structures. General. Common rules and rules for buildings 
• BS EN 1995-1-2:2004 Eurocode 5. Design of timber structures. General. Structural fire design 
• BS EN 300:2006 Oriented strand boards (OSB). Definitions, classification and specifications 
• BS EN 338:2016 Structural timber. Strength classes 
• BS EN 514:2000 Unplasticized polyvinylchloride (PVC-U) profiles for the fabrication of windows and doors. 

Determination of the strength of welded corners and T-joints 
• BS EN 622-2:2004 Fibreboards. Specifications. Requirements for hardboards 
• BS EN 622-3:2004 Fibreboards. Specifications. Requirements for medium boards 
• BS EN 622-4:2009 Fibreboards. Specifications. Requirements for softboards 
• BS EN 636:2012+A1:2015 Plywood. Specifications 
• BS EN 752:2008 Drain and sewer systems outside buildings 
• BS EN 771-1:2011+A1:2015 Specification for masonry units. Clay masonry units 
• BS EN 806-1:2000 Specifications for installations inside buildings conveying water for human consumption. General 
• BS EN 806-2:2005 Specifications for installations inside buildings conveying water for human consumption. Design 
• BS EN 806-3:2006 Specifications for installations inside buildings conveying water for human consumption. Pipe 

sizing. Simplified method 
• BS EN 806-4:2010 Specifications for installations inside buildings conveying water for human consumption. Installation 
• BS EN 806-5:2012 Specifications for installations inside buildings conveying water for human consumption. Operation 

and maintenance 
• BS EN 845-1:2013+A1:2016 Specification for ancillary components for masonry. Wall ties, tension straps, hangers and 

brackets 
• BS EN 942:2007 Timber in joinery. General requirements 
• BS EN ISO 13788:2012 Hygrothermal performance of building components and building elements. Internal surface 

temperature to avoid critical surface humidity and interstitial condensation. Calculation methods 
• PD 6697:2010 Recommendations for the design of masonry structures to BS EN 1996-1-1 and BS EN 1996-2 
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