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WELCOME

WELCOME TO THE
HOMEPROOF
CONSTRUCTION
HANDBOOK
The Construction
Handbook reflects
our aim of delivering
practical support to the
UK construction industry,
whether you are a selfbuilder planning your
dream home or part of a
team working on a multimillion-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 HomeProof.
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

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/.

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.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Materials, products and the completed work are to the required standard and are fit for purpose.
Precautions are implemented to ensure that damage is prevented.
Materials are suitably loaded and unloaded.
Materials are correctly stored and protected from damage and theft.
Correct installation methods are used.
Consideration is given to seasonal variations in weather to protect against excessive heating, cooling, wetting and drying of 		
construction materials.
Unforeseen problems are reported immediately.
All work will comply with the relevant standards.
Damaged materials are not used within the project.
All work is completed to a high standard and is fit for purpose.

HOM EPROOF CONSTRUC TIO N HANDBOOK
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INTRODUCTION

HEALTH & 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.
Homeproof 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

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 walkover). 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.

WALKOVER 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 constraint.
Vegetation and location of trees.
Existing building.
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.

HOM EPROOF CONSTRUC TIO N HANDBOOK
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SITE INVESTIGATION

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

Existing services

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 INVESTIGATION

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)
(b)
(c)
(d)

Risk assessments - to review design measures and remedial treatments in order to ensure the ground is fully remediated prior to
the commencement of work.
Design proposals – to monitor the works during construction and to apply appropriate ground improvement or remediation when
required.
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.
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.

Assessment
based on
desktop and
walkover study

No hazards
found on
site after
investigation

Contaminants identified on site

Carry out detailed investigation

Hazards identified on site

Carry out more detailed
investigation

Provide reports identifying
contamination/hazards on site

Provide reports identifying
remedial measures

Okay to
commence work
with monitoring
on site

Carry out necessary action

Provide copies of all reports
identifying complete removal or
encapsulation of contamination
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SECTION A

FOUNDATIONS
A.1

Statutory requirements

A.2

Strip and trench fill foundation

A.3

Piled foundation

A.4

Raft foundation

A.5

Foundation near trees

A.6

Construction principles
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FOUNDATIONS A.1 STATUTORY REQUIREMENTS

A.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 HomeProof.
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 HomeProof.
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:
•
•
•
•
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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 HomeProof.
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FOUNDATIONS A.2 STRIP AND TRENCH FILL FOUNDATION

A.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.
Wall should be central
on foundation
DIAGRAM 1

DIAGRAM 2

Wall should be central
on foundation

The minimum thickness
of the foundation (T)
should be either P or
150mm, whichever is
greater

The minimum thickness
of the foundation (T)
should be 500mm

Foundation width (X) should not be
less than the appropriate dimension in
Table 3

Foundation width (X) should not be
less than the appropriate dimension in
Table 3

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.

Investigation type

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

Gravel sand

Medium
dense

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

20

30

40

50

60

70

Clay
Sandy clay

Stiff

Can be indented slightly
by thumb

250

300

400

500

600

700

Clay
Sandy clay

Firm

Thumbs 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 crosssection can be easily
driven

400

600

Silt
Clay
Sandy clay
Clay or silt

Soft

450

650

Silt
Clay
Sandy clay
Clay or silt

Very soft

Finger can be pushed in
up to 10mm

Finger can be easily
pushed in up to 25mm

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

Does not fall within the
provisions of this guidance
where the total load exceeds
30kN/linear m.

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.
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FOUNDATIONS A.2 STRIP AND TRENCH FILL FOUNDATION

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.

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

Minimum overlap = twice height of step or thickness
of foundation or whichever is greater. S should not be
greater than T

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.

HOM EPROOF CONSTRU C TIO N HANDBOOK
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FOUNDATIONS A.3 PILED FOUNDATION

A.3 PILED FOUNDATIONS
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

Where piles are misaligned by more than 75mm a
redesign may be required by the engineer

Alignment

Alignment
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Where piles are misaligned by more
than 150mm in any direction, a replacement pile will be required unless
redesigned by an engineer
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FOUNDATIONS A.4 RAFT FOUNDATION

A.4 RAFT FOUNDATIONS
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.

HOM EPROOF CONSTRUC TIO N HANDBOOK
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FOUNDATIONS A.5 FOUNDATION NEAR TREES

A.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
Void formed as per
detail
Backfill max 450mm

Compressible material placed in
accordance with manufacturer's
detail to the inside face of the
excavation

500mm

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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FOUNDATIONS A.5 FOUNDATION NEAR TREES

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).

HOM EPROOF CONSTRU C TIO N HANDBOOK
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Water
demand

Tree
height (m)

Hawthorn
10m

High water
demand
Broad-leaf

Weeping
Willow
16m

English Oak
20m

English Elm
20m

High water
demand
Coniferous

Leyland
Cypress
20m

Apple
Plum
Pear
11-12m

Moderate
water demand
Broad-leaf

Alder
Maple
Walnut
18m
Beech
Horse Chestnut
Sycamore
20-24m

Moderate
water demand
Coniferous

Low water
demand
Coniferous

Pine
Larch
Spruce
18-20m
Fig
Hazel
Elder
8-10m
Holly
Laburnum
Birch
12-14m

Soil

Distance to tree
2

5

10

15

20

25

30

35

ER

2.5

1.5

1

1

1

1

1

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

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

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

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

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

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

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

0.75

0.75

0.75

0.75

Low

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

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

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

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

High

Table 6: Recommended foundation depths – foundations near trees in shrinkable soils (ER = Engineered design required).

16

H OM EP RO O F CO N S T RU C T IO N H AN DB O O K

FOUNDATIONS A.6 CONSTRUCTION PRINCIPLES

A.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

HOM EPROOF CONSTRUC TIO N HANDBOOK
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SECTION B

SUBSTRUCTURE
B.1

Statutory requirements

B.2

Walls below DPC

B.3

Damp-proof course (DPC)

B.4

Service penetrations
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SUBSTRUCTURE B.1 STATUTORY REQUIREMENTS

B.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 HomeProof.
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:
•
•
•
•
•
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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 HomeProof.
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.
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SUBSTRUCTURE B.2 WALLS BELOW DPC

B.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.

Exposure zones

1
2
3
4

Sheltered
Moderate
Severe
Very severe

Approximate wind-driven rain
litres/m² per spell)
Less than 33
33 to less than 56.5
56.5 to less than 100
100 or more

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.

HOM EPROOF CONSTRU C TIO N HANDBOOK
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SUBSTRUCTURE B.2 WALLS BELOW DPC

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

One or two storey

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

Minimum compressive strength of brick or block unit
Block

2.9N/mm2

Brick

9N/mm2

Block

7.5N/mm2

Brick

13N/mm2

Block

2.8N/mm2

Brick

9N/mm2

Upper storeys of a three storey wall

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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SUBSTRUCTURE B.3 DAMP-PROOF COURSE (DPC)

B.3 DAMP-PROOF COURSE (DPC)
Installed DPCs should:

When installing a continuous tray, the tray should:

•
•
•
•
•

•
•
•
•
•
•
•
•

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

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

DIAGRAM 6
Floor
Insulation

Weep holes at
900mm centres

DPM
Sand blinding
Backfill

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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SUBSTRUCTURE B.4 SERVICE PENETRATION

B.4 SERVICE PENETRATION
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
50mm
clear gap
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SECTION C

DRAINAGE
C.1

Statutory requirements

C.2

Excavations

C.3

Access and connection

C.4

Drainage systems

C.5

Above ground drainage

C.6

Drainage layout

C.7

Ventilation

C.8

Testing and commissioning
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DRAINAGE C.1 STATUTORY REQUIREMENTS

C.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 HomeProof.
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 HomeProof.
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:
•
•
•
•
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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 HomeProof.
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DRAINAGE C.2 EXCAVATIONS

C.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.

Where 'A' is less than 1m, the
lower trench must be backfilled with
concrete up to the lowest level of the
adjacent 'higher' trench

DIAGRAM 10

Foundation

Service trench

DIAGRAM 11

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

HOM EPROOF CONSTRU C TIO N HANDBOOK
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DRAINAGE C.3 ACCESS AND CONNECTION

C.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)

Rodding eye
Small access
fitting

150 dia
150x150

Large access
fitting

225x100

Shallow
inspection
chamber

Internal sizes
Length x
width (mm)

Cover sizes
Circular
(mm)

Length x
width (mm)

Circular
(mm)

0mm

As drain with
min. 100

0.6 or less,
except where
situated in a
chamber

150x100

150

150x100

Same size as
access fitting

225x100

225

225x100

Same size as
access fitting

0.6 or less

225x100

190

1.2 or less

450x450

450

Min. 430x430

430

450x450

450

Max. 300x100

Access restricted
to max. 350

Deep inspection
chamber

Same as pipework

190

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

Manhole up
to 1.5m deep
to soffit

Manhole
greater than
1.5m deep
to soffit

Manhole
greater than
1.5m deep
to soffit

Size of
largest
pipe (DN)
(mm)

Minimum internal sizes

Minimum clear opening size

Rectangular
length x
width (mm)

Circular
diameter
(mm)

Rectangular
length x
width (mm)

Circular
diameter
(mm)

150 or less

750x675

1000

750x675

750x675

225

1200x675

1200

750x675

300

1200x750

1200

< 300

1800xDN+450

DN+450 or 1800
(whichever is the largest)

225 or less

1200x1000

1200

300

1200x1075

1200

375-450

1350x1225

1200

< 450

1800xDN+775

DN+775 or 1800
(whichever is the largest)

Steps

1050x800

Winch
Ladder

600x600

600x600

1200

600x600

600x600

900x800

1200

600x600

600x600

1200x800

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

Benching

HOM EPROOF CONSTRUC TIO N HANDBOOK
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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

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

Class D: Bedding factor 1.1

Not to be used unless
accurate hand trimming by
shovel if possible

150mm
above

DIAGRAM 16

Class N: Bedding factor 1.1

Where accurate trimming is
not possible, Class N is an
alternative to Class D

100mm below with 150mm
above as a minimum

HOM EPROOF CONSTRU C TIO N HANDBOOK
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C.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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C.5 ABOVE GROUND DRAINAGE
DISPOSAL 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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C.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 m)

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
1.7

30

18 to 22

1.1

30

18 to 44

0.7

30

18 to 87

3

40

18 to 44

4

50

18 to 44

3

Washbasin
or bidet

4
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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C.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.

HOM EPROOF CONSTRU C TIO N HANDBOOK
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DRAINAGE C.6 DRAINAGE LAYOUT

C.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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SECTION D

GROUND FLOORS
D.1

Statutory requirements

D.2

Ground bearing floor slabs

D.3

Precast beam and block floors

D.4

Suspended timber floors

D.5

Damp-proof membrane (DPM)

D.6

Radon gas barrier
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GROUND FLOORS D.1 STATUTORY REQUIREMENTS

D.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 HomeProof.
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:
•
•
•
•
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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 HomeProof.
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GROUND FLOORS D.2 GROUND BEARING FLOOR SLABS

D.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

Damp-proof membrane above slab

Damp-proof membrane above slab

Insulation above slab

Insulation below slab
Floor finish

Floor finish

Concrete slab

Insulation

DPM

Concrete slab
DPM
Blinding

Insulation
Blinding

Hardcore

Hardcore

DIAGRAM 21

DIAGRAM 22

Damp-proof membrane above slab

Damp-proof membrane above slab
Floor finish
Floor finish

DPM
Concrete slab
Insulation

Insulation
DPM
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GROUND FLOORS D.3 PRECAST BEAM AND BLOCK FLOORS

D.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
Ventilation void to
Local Authority
approval

Infill
blocks

Supreme T beam
DPC

Subsoil after removal of
topsoil, vegetation etc,
and treated with approved
Vapour barrier
weedkiller

Ends filled with precast
closure blocks

Foundation brickwork or
blockwork (trenchfill)

Diagram 23
During the construction phase:
•
•
•
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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.
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GROUND FLOORS D.4 SUSPENDED TIMBER FLOORS

D.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
Cavity tray placed
over airbrick

Air brick to provide
ventilation at 1500mm2/m
run on external walls

Typical moisture resistant
18-22mm chipboard flooring
Thermal insulation

Min 150mm

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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GROUND FLOORS D.5 DAMP-PROOF MEMBRANE (DPM)

D.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.
Damp-proof course

DIAGRAM 25

Thermal insulation
Damp-proof membrane

Typical moisture resistant 18-22mm
chipboard flooring

DIAGRAM 26

Damp-proof
course

Insulation between joists

Air brick

Oversite
concrete
Hardcore
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D.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 (200Bq m3). 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
Stepped cavity tray
sealed at lap with
Radon barrier

Min upstand
255mm

Radon
barrier
DIAGRAM 28

Weep holes
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GROUND FLOORS D.6 RADON GAS BARRIER

This example avoids creating a horizontal path through the wall. The step must be a minimum of 75mm.

EXAMPLE 2

Sealed lapped joint

Radon barrier

DIAGRAM 29

Min 225mm

Stepped cavity
tray under Radon
barrier

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.

EXAMPLE 3
DIAGRAM 30

Stepped cavity tray

Radon barrier

Min 225mm
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SECTION E

SUPERSTRUCTURE
E.1

Statutory requirements

E.2

Cavity walls

E.3

Lateral restraint

E.4

Movement joints

E.5

Structural openings

E.6

Cavity trays and DPCs

E.7

Floor joists

E.8

Notching and drilling

E.9

Decking

E.10

Staircases

E.11

Internal walls
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SUPERSTRUCTURE E.1 STATUTORY REQUIREMENTS

E.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 HomeProof.
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:
•
•
•
•

52

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

DIAGRAM 31
Polythene or hessian
used to cover new
masonry

Air gap between
cover and brickwork

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
ll 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

Above DPC

Mix
proportions

Aggregate
blocks

Airtec
blocks

Clay
brick

Cement

1 : 1 : 5-6

1 : 2 : 9 or
1:1:6

1:1:5

Cement : Sand
(with plasticiser)

1 : 5-6

1 : 5-6

1:4

Masonry cement:
Sand

1 : 4-5

1 : 4-5

1:3

Notes

Grade iii mortar
or iv mortar as per
PD 6697,
BS EN 1996-1-1,
BS EN 1996-2 and
BS EN 1996-3.

Table 15: Standard mortar mixes.
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SUPERSTRUCTURE E.2 CAVITY WALLS

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

Insulation

DIAGRAM 33

DIAGRAM 32
External
protective
system

Internal
protection

Insulation

Cavity

Internal insulation

External insulation

Cavity walls
DIAGRAM 35

DIAGRAM 34
Insulation

Insulation

50mm
clear cavity

Full fill insulation

Partial fill insulation

Framed walls
DIAGRAM 37

DIAGRAM 36

Internal
protection

Sheathing
board

Sheathing
board

Vapour
control layer

Insulation
within frame

Insulation
within frame
Vapour
control layer

Breather
membrane

Internal
protection

Breather
membrane

Drained and
vented cavity
Drained and
vented cavity

Timber framed wall with tile cladding
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Timber framed wall with brick cladding
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E.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 TRAPS
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

Max 2m centres

Turned down
100mm on full
masonry unit

Blocking beneath
retraint straps

Blocking from wall
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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
50mm bearing
At openings, additional
ties should be placed
within 225mm of the
opening

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

Insulated cavity closer
25mm rebate to allow for
building tolerance

Sealant
Window frame
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E.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

7.7-9m

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.

HOM EPROOF CONSTRUC TIO N HANDBOOK

57

SUPERSTRUCTURE E.5 STRUCTURAL OPENINGS

E.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

Bedded on a full
bed of mortar

Level and not
distorted

DIAGRAM 44

Bearing on to a block
equal or greater to
the lintel projection

Opening dimensions (mm)

Lintel bearing

<1.2

100mm

>1.2

150mm

Table 17: Minimum lintel bearings (mm).

58

H OM EP RO O F CO N S T RU C T IO N H AN DB O O K

SUPERSTRUCTURE E.6 CAVITY TRAYS AND DPCs

E.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 stopends
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.

DIAGRAM 45

Weep holes placed
at 450mm centres

Tray textends
beyond the end of
the lintel
Tray turned up a
full perp to create a
stop end
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E.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 BEAMS 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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E.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

Notch zone - depth no more than
0.15 of joist

No hole withing 100mm
of notch

Max 0.25
joist depth
Centres should be at
least 3 times diameter
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E.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

100mm

45mm lost head nail

18

150mm

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

100mm

45mm lost head nail

60mm annular ring shank

22

150mm

60mm lost head nail

65mm annular ring shank

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

DIAGRAM 47
Fixings as per
specification

10mm expansion gap
Decking lapped
onto joist

Framed out if decking
does not join on a joist
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E.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

Pitch line
No greater than
100mm

Heights

Type

900mm flights
Private stair
900mm landings
900mm flights
Common stairs
1100mm landings
Table 20: Guarding heights.

Type of stairs

Minimum rise (mm)

Minimum going (mm)

Private stairs

220

220

Access stairs

190

250

Common stairs

190

250

Table 21.
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E.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
Block

2.9N/mm2

Brick

9N/mm2

Block

7.5N/mm2

Brick

13N/mm2

Block

2.8N/mm2

Brick

9N/mm2

One or two storey

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

Upper storeys of a three storey wall

Table 22: Minimum compressive strength of masonry.

BONDING AND TYPING
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

Tied connection when
masonry units are
different grades

DIAGRAM 51

Bonded

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 precalculated 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 SYSTEM
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

DPC under
all timbers in
connection with
the concrete slab
Supports
between joists
to carry upper
floor walls
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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

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

Internal wall type A - timber or metal framed

Internal wall type B - timber or metal framed

1. Single layer of plasterboards of min.
mass per unit area 10kg/m 2.
2. Linings fixed to timber frame with a
min. distance between linings of 75mm, or
metal frame a min. of 45mm.
3. Absorbant layer of unfaced mineral
wool min. thickness 25mm, min. density
10kg/mm2.

1. Each lining to be two or more
plasterboards, each sheet of a min. mass per
unit area 10kg/m 2.
2. Linings fixed to timber frame with a min.
distance between linings of 75mm, or metal
frame a min. of 45mm.
3. All joints are well sealed.

DIAGRAM 56

DIAGRAM 57

Internal wall type C - concrete block wall

1. Min. mass per unit area, excluding finish
120kg/mm 2.
2. All joints well sealed.
3. Plaster or lasterboards finish on both sides.

Internal wall type D - aircrete block wall
1. For plaster finish, min. mass per unit
including finish 90kg/m2.
2. For plasterboard finish, min. mass per unit
area including finish 75kg/mm 2.
3. All joints well sealed.
4. Should only be used with the separating
walls described in AD where no min. mass
requirement in the internal walls.
5. Should not be used as a load-bearing wall.

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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SECTION F

ROOFS
F.1

Statutory requirements

F.2

Bracing and restraint

F.3

Fire stopping

F.4

Roof coverings
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F.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 HomeProof.
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

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

70

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 HomeProof.
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F.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
Twist strap
anchored to wall
and rafter

Strap returned over wall
plate with truss either scew
nailed or clipped
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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

Bracing abuts
gable wall tightly

Bracing overlap
a minimum of
two trusses

Bracing twice
fixed to each
truss

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

Strap at the highest point that will
provide a secure connection

Max 2m centres

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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F.3 FIRE STOPPING
'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.'

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
Fire stopping below
underlay and across full
width of the party wall

Eaves and soffits
blocked off with
fire stopping

DIAGRAM 62

Fire stopping above
underlay and between roof
battens

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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F.4 ROOF COVERINGS
TILES AND SLATES
Holding down straps
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.

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

A

No fixings required

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

Double lap tiles

Refer to manufacturer

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 elements

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

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
Width (mm)

Depth (mm)

25

50

25

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

Slates double lap

Width (mm)

Natural: Sized or random

50

Fibre: Cement or concrete

Depth (mm)

Table 26: Recommended batten size from BS 5534.
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SECTION G

TIMBER FRAME
G.1

Statutory requirements

G.2

Substructure and sole plates

G.3

Superstructure

G.4

Fire stopping

G.5

Internal
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G.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 HomeProof.
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 HomeProof.

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.

QUALITY ASSURANCE
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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G.2 SUBSTRUCTURE AND SOLE PLATES
SUBSTRUCTURE
The substructure should be checked for dimensional accuracy against that of the timber frame supplier.
DIAGRAM 64

Datum line

DIAGRAM 65
Level of slab +/- 5mm
max from datum

Datum line

Edge of slab +/- 10mm
max from datum

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
Sole plate

Sole plate

DPC

Max 20mm

Max 20mm

DIAGRAM 68

+/- 5mm

DPC

DIAGRAM 69

Sole plate

If packers greater than
10mm are to be used,
technical guidance must
be sought from the
timber frame supplier

DPC

Permanent packers
must be used and
placed under each
structural stud
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G.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.

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

DIAGRAM 70

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

DIAGRAM 71

The sole plate is to be
anchored down to
prevent lateral and
vertical force
Fixed to stud inclined
away from sheathing
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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

Breather membrane is cut 100mm above the
tear with the repair material inserted behind
150mm to both
sides of tear

Adequately staples around full
perimiter

100mm above and
below tear
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G.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
Standard fire stop detail
at party walls (see roofs)
Positions of cavity barriers on a
standard semi-detached or end
terrace dwelling

On larger developments, vertical cavity
barriers must be installed at a maximum of
10m centres
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G.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.
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SECTION H

INTERNAL SERVICES
H.1

Statutory requirements

H.2

Water services and supply

H.3

Electrical

H.4

Space heating
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INTERNAL SERVICES H.1 STATUTORY REQUIREMENTS

H.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 Homeproof.
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:
•
•
•
•
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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 Homeproof.
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H.2 WATER SERVICE 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

Min 750mm

Insulated pipe passing from
ventilated floor void and the
ground

Min 750mm

End of pipe sealed off to
prevent vermin entry

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
Min 600mm measured along
the full pipe length from the
temperature release valve to
the tundish
Installers details completed
and visible
Min 300mm before any bend
in the pipe

Exposed pipe protected
and returned down to within
100mm of the ground

Examples of acceptable discharge arrangements are:
•
•
•
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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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H.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:

Location

Min. flow rate (l/s)

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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INTERNAL SERVICES H.3 ELECTRICAL

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

Shaded area is 150mm

Vertically and horizontally
from the outlets

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 finished
surface of the wall

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

DIAGRAM 77

Vertical chasing should be no
more than a third of the wall
thickness

Horizontal chasing should be
no more than a sixth of the
wall thickness
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H.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
35mm (R1¼) on premises.

BS 5864

Installation and maintenance of gas-fired ducted air heaters of rated heat input not exceeding
70kW 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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SECTION J

WINDOWS & DOORS
J.1

Statutory requirements

J.2

Escape windows

J.3

Protection from falling

J.4

Safety glazing
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WINDOWS & DOORS J.1 STATUTORY REQUIREMENTS

J.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 HomeProof.
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 HomeProof.

WINDOWS & 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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J.2 ESCAPE WINDOWS
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.

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

Min
450mm

Max 1100mm
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J.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

Doors, side panels and low level glazing

1500mm

800mm

300mm

300mm

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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J.4 SAFETY GLAZING
SAFETY GLASS 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

300mm

800mm

1500mm

300mm
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SECTION K

BELOW GROUND
CONSTRUCTION
K.1

Statutory requirements

K.2

Waterproofing design

K.3

Ground conditions

K.4

Structural stability
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BELOW GROUND CONSTRUCTION K.1 STATUTORY REQUIREMENTS

K.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 HomeProof.
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:
•
•
•
•
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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 HomeProof.
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K.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
Homeproof 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
External waterproofing
with protection
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BELOW GROUND CONSTRUCTION K.2 WATERPROOFING DESIGN

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

Waterproof reinforced
concrete

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

Continuous
drained cavity

Drainage sump discharging
to suitable outlet
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K.3 GROUND CONDITIONS
Consideration by both the engineer and waterproofing design specialist of the ground conditions must be made.
Homeproof 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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K.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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SECTION L

EXTERNAL WORKS
L.1

Paving and driveways

L.2

Outbuildings
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EXTERNAL WORKS L.1 PAVING AND DRIVEWAYS

L.1 PAVING AND DRIVEWAYS
WORKMANSHIP
During the construction phase:
•
•

All workmanship must be within the tolerances defined in Section A of this Manual.
All work is to be carried out by a technically competent person in a workmanlike manner.

MATERIALS
•
•
•

All materials should be stored correctly in a manner that will not cause damage or deterioration of the product.
All materials, products and building systems shall be appropriate and suitable for their intended purpose.
The structure shall, unless specifically agreed otherwise with the Warranty provider, have a life of not less than 60 years.
Individual components and assemblies, not integral to the structure, may have a lesser durability, but not in any 		
circumstances less than 15 years.

DESIGN
•
•
•

The design and specifications shall provide a clear indication of the design intent and demonstrate a satisfactory level of
performance.
Structural elements outside the parameters of regional Approved Documents must be supported by structural calculations
provided by a suitably qualified expert.
The materials, design and construction must meet the relevant regional building regulations.

LIMITATIONS OF FUNCTIONAL REQUIREMENTS
•
•
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The Functional Requirements for external pathways and drives in this section apply only to the drive and pathway leading to
the principle entrance to the dwelling.
These Functional Requirements do not and will not apply to create any policy liability for any remedial works carried out by
the contractor or otherwise, nor to any materials used in those remedial works.
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PREPARATION OF GROUND
The area to be surfaced should be prepared by stripping away all vegetation and organic material. Land drainage should be considered
for ground that is saturated.
Excavation trenches (e.g. service trenches) should be backfilled with granular type material to the required level. The backfill should
be compacted in layers no greater than 300mm, and the fill material should at least have the same bearing capacity as the adjacent
ground.
Well graded crushed rock or concrete
(maximum size of aggregate
75mm)
Description
or lean mix concrete

DIAGRAM 84

Backfilling of trenches
150mm
75mm well graded
granular fill laid and
consolidated in max.
160mm layers

150mm
150mm

Reduced ground level

LAYING OF PATHS AND DRIVES
•
•
•
•
•

Paths and driveways should be effectively drained to prevent ponding of water adjacent to the building.
Paths and drives should be laid to fall away from the building.
Rain water should either discharge into a trapped gulley or drain to garden land that is well drained.
Gullies should be trapped when discharging to a soakaway or combined drainage system (the approval of the statutory
sewerage undertaker may be required).
Where slotted surface water drainage channels are proposed to be used near the building (e.g. in front of garage door
openings) and the ground levels would otherwise cause water to concentrate towards the building wall and potentially
flood the building; a gradient should be created for at least 500mm away from the wall of the building to divert the water
towards the slotted drain channel.

Note: 1. Where access requirements are required under Building Regulations to the principal entrance of the visitable dwelling the ground
surface of the defined approach route must be firm, even, smooth enough to be wheeled over, not covered by loose laid materials such as
gravel and shingle and have a minimum cross-fall of 1:40.
2. Where a driveway is required by relevant Building Regulations, to provide access for fire fighting vehicles to allow a “pump” appliance
to be able to get to within 45m of the entire dwelling house, the construction of the driveway must be suitable and durable to take the
additional loadings (at least a minimum of 12.5 tonnes). The access width of the drive must be adequate (at least 3.7m) and if the driveway
length is in excess of 20m a turning circle or hammer head should be provided.

DIAGRAM 85

Drive and pathway
drainage

All paving and drives, with the
exception of the principle level
access into the dwelling, should
be laid at least 150mm below the
Damp Proof Course (DPC) of
the dwelling.

Minimum fall 1:80
Maximum fall 1:12
Paving laid to falls
away from buildings
Rainwater should
not discharge onto a
highway
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SUB-BASE
A suitable sub-base that is capable of supporting the finished surface material should be provided.
Suitable sub-base material is considered as:
•
•

Weak mix concrete ST1 (site mixed acceptable).
Well graded crushed stone or recycled concrete (minimum aggregate size 75mm).

The minimum thicknesses of sub-bases are indicated in Table 32.

Comments

Grade

General use

Pathway

75mm

Driveway (light duty)

100mm

Light domestic traffic

Driveway (medium duty)

150mm

Suitable for carrying small lorries
e.g. refuse, vehicles or fuel delivery

Table 32: Minimum thickness of sub-base.

Crushed stone or recycled aggregate sub-bases should be well compacted to adequately support the pathway or drive (see Table 33).
Where the ground below the sub-base is weak or soft (typically <10% CBR), the sub-base should be designed by a Structural Engineer.

Grade

Vibrating
plate

Vibrating
roller

Engine-driven
vibro-tamper

Compactor size

Minimum number of passes
100mm
sub-base

150mm
sub-base

1400-1800 kg m2

8

Unsuitable

1800-2000 kg/m2

5

8

>2000 kg/m2

3

6

700-1300 kg/m width

16

Unsuitable

1300-1800 kg/m width

6

16

1800-2300 kg/m width

4

6

65kg

5

8

65-75kg

3

6

>75kg

2

4

Table 33: Suitable compaction of sub-bases.
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EDGINGS
Edgings are to be provided to paths and driveways to prevent movement or displacement. Edgings are not necessary if the driveway is
in-situ concrete or for any pathway made of precast concrete paving slabs laid on a mortar bed.
Edgings should be laid to ensure that there are no excessive gaps, and laid with smooth alignment along the top of the edging.
Concrete edgings should be bedded on a 200mm wide x 100mm deep ST1 mix concrete base. The concrete should be haunched up
the side of the edging to give adequate support.

DIAGRAM 85
Wearing course

Typical edging detail
299x100mm
precast
concrete

Concrete ST1
haunching

Sub-base
Reduced
ground
level

200x100mm
deep concrete
base

SURFACING OF PATHS AND DRIVES
Differences in the surface should not exceed +/- 10mm from a 2m straight edge with equal offsets. Some fracturing or weathering
may also appear if the material is natural stone because of the natural make-up of the material. This tolerance applies to principle
pathways and driveways to the dwelling that are required to meet the standards of Part M (Access to dwellings).

SUITABLE SURFACES FOR PATHS AND DRIVEWAYS
Suitable surfaces are considered as:
•
•
•
•
•
•

Block paving.
Precast concrete paving slabs.
Timber decking.
Cast in-situ concrete.
Rolled asphalt.
Macadam.

Note: Where access requirements are required under Building Regulations to the principal entrance of the visitable dwelling, the ground
surface of the defined approach route must be firm, even, smooth enough to be wheeled over and not covered by loose laid materials such
as gravel and shingle.

HOM EPROOF CONSTRU C TIO N HANDBOOK

113

EXTERNAL WORKS L.1 PAVING AND DRIVEWAYS

MINIMUM THICKNESS OF SURFACES
The minimum thicknesses of surfaces are indicated in Table 34.

Surface type

Material specifications

Minimum thickness
Path

Drive

British Standard

Macadam single
course

40mm coated macadam

75

75

BS 4987

Rolled asphalt

Coarse asphalt 10mm nominal size

60

60

BS 594

Nominal 20mm coated macadam

60

60

BS 4987

Nominal 6mm wearing course

20

20

BS 4987

Block paving

Clay or calcium silicate

50

50

BS 6677

Block paving

Pre-cast concrete

60

60

BS 6717

Concrete

Designated mix

75

100mm2

Pre-cast
concrete paving

Dense concrete

50

n/a

Macadam two
course

BS 7263:1

Table 34: Minimum thickness of surfaces for drives and paths.

Note: 1 Drive minimum thickness assumes standard loadings for a typical family car, additional thicknesses are required where increased
loads are applied e.g. LGV vehicles. 2 Drives increased to 150mm on poor ground or clay.

PAVING SLABS
Paving slabs should be placed on a 25mm bed of sharp sand or a semi-dry mortar mix (sand/cement mix ratio 3:1). Joints between slabs
should be no greater than 4mm for straight edge paving slabs, and should be filled with kiln-dried sand. A neat consistent joint should be
provided to rustic slabs. Slabs should be cut with a diamond blade cutter or similar to give a neat finish.

BLOCK PAVING
Block paving should be laid on a minimum of 50mm sharp sand, and gaps between blocks should not exceed 5mm. All joints should be
filled with kiln-dried sand or similar. Blocks should be cut using a block splitter and the finished path or driveway should be compacted
with a plate vibrator. Care should be taken to ensure that the surface of the paving is not damaged or scuffed.
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POROUS BLOCK PAVING JOINTS
Where paving is designed to allow ground water to drain through the joints, the gaps between blocks and the material within the joints
should meet the initial design specification. The joint material should be sufficient to prevent blocking and prevent moss growth.

IN-SITU CONCRETE
In-situ concrete should be laid in areas of 20m2 maximum to allow for movement. Where abutting an adjacent structure, the concrete
should be isolated using a flexible jointing material. Where the sub-base is well drained, it is recommended that the concrete is cast
onto a Damp Proof Membrane.

DIAGRAM 86

Maximum bay length 6m

Isolation joint between concrete
drive and abutting walls (e.g.
bitumen impregnated fibreboard)
drive located 150mm below the
DPC in adjacent walls

MACADAM AND ASPHALT
Ensure that sub-bases are dried and primed and that the surface is appropriately rolled with a vibratory roller to the required finish.

TIMBER DECKING
Only timber naturally resistant to decay, or which can be treated by an industrial process to give long-term protection from decay,
shall be used.

HARDWOODS
Only use species rated as durable or moderately durable.

SOFTWOODS
Only use species/components with natural durability or which have been treated in accordance with BS EN 335 to a ‘Use Class’
standard appropriate to their use, i.e. ‘Use Class 4’ treatment for posts and other structural components in direct ground or freshwater
contact, or ‘Use Class 3’ treatment for all components out of direct ground contact subject to frequent wetting.
Note:
•
•

Whitewood should not be used for posts embedded in the ground or for other elements (joists) in the ground or other nonpermeable surface, e.g. concrete slab.
All crosscuts, notches or large boreholes shall be treated on site with a suitable preservative. For full guidance on wood 		
preservation specification, contact the Wood Protection Association.
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TIMBER GRADE (STRENGTH SLASS): C16 MINIMUM
The grade (strength class) of timber used for structural components such as posts, beams and joists shall be sufficient to cope with the
loads placed upon it during its service life. Softwood with a strength class rating of C16 is considered the minimum standard for decks
above 600mm in height, and is a requirement of Building Regulations for such raised-level structures. The higher strength classes, typically
C18 and C24, should be specified where smaller component sections, longer spans or commercial deck performance design considerations
are required.
For decks below 600mm in height, the use of C16 timber is also recommended.
Posts can be made from laminated sections, solid timber or round poles, and should have a load- bearing capability/size/spacing
appropriate to the scale and end use of the structure. For extended life, the surface mounting of posts on precast piers or metal shoes is
recommended.
Note:
•
•
•

Do not exceed the recommended load and span for each strength class; for detailed recommendations, refer to span tables in
TDA/ TRADA Timber Decking: The Professionals’ Manual.
Use ‘noggins’/blocking to strengthen frames where appropriate to prevent flexing.
Timber moisture content at installation: 20% maximum.

To minimise the effects of shrinkage, e.g. cupping, cracking, warping, etc., install timber as close as possible to the equilibrium moisture
content of the site. For outdoor wood, moisture content varies from 19% in winter to 13% in summer in the UK. For best results, always
install wood with moisture content lower than 20%. The stability of all wood used outdoors can be improved by the use of water-repellent
treatments.

BOARD SPACING
When laying timber decking boards:
•
•
•

Allow for a 5mm minimum to 8mm maximum gap between board lengths.
Where the board abuts a post, allow a 5mm gap.
Where board ends meet, allow a 3mm gap.

METAL FIXING
All metal fixings shall be made from corrosion- resistant materials, such as stainless steel, hot dipped, galvanised or other specialist coating.
Before use, verify with the manufacturer that the fixings you have chosen are suitable for use with treated timber. Aluminium fasteners
should not be used with treated wood. Prevent galvanic corrosion by using the same type of metal for both fixings and connectors.
Screws should be at least two-and-a-half times the thickness of the board being fixed. Ideally, choose screws that are self-countersinking.
Pre- drilling pilot holes will help prevent splitting, and always drill pilot holes 2mm oversize when fixing hardwoods. At all joist crossing
points, secure boards with two fixings positioned at the outer quarter points of the deck board, i.e. 25% in from either edge. On grooved
boards, fixings should always be at the bottom of grooves. Take care using high-pressure nail guns as they can damage timber.

FALL
To aid drainage, build a gentle fall of 1:100 into the deck, away from any adjacent property. Grooved deck boards are designed to assist the
drainage of surface water, so lay them in the direction of the fall.

FURTHER SPECIFICATION REFERENCES
•
•
•
•
•
•
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TDA/TRADA Timber Decking: The Professionals’ Manual – second edition November 2006.
TDA Technical Bulletin TB 02: Statutory requirements.
TDA Technical Bulletin TB 04: Parapet design and construction.
TDA Technical Bulletin TB 08: Metal fixings.
TDA Code of Practice TDA/RD 08/01: Raised timber decks on new homes – desired service life 60 years.
Wood Protection Association: Timber Preservation Manual.
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BRITISH STANDARDS
The standards set out below all have a relevance to the creation of high-performance timber decks.

BS EN 335-1

BS EN 599-1

Use classes of wood and wood-based products against
biological attack – Part 1: Classification of Use classes.

Durability of wood and wood-based products –
Performance of wood preservatives as determined
by biological tests – Part 1: Specification according
to hazard class.

BS EN 335-2
Use classes of wood and wood-based products against
biological attack – Part 2: Guide to the application of use
classes to solid wood.

BS EN 335-3

BS EN 8417
Preservation of timber – Recommendations.
Guidance for specifiers on the treatment of timber
drawing on relevant sections of BS EN Standards.

Durability of wood and wood-based products – Definition of
hazard classes of biological attack – Part 3: Application to
wood-based panels.

BS EN 5756:1985

BS EN 350-1

BS 6105:1981

Durability of wood and wood-based products – Natural
durability of solid wood – Part 1: Guide to the principles of
testing and classification of the natural durability of wood.

Specification for corrosion resistant stainless-steel fasteners.

BS EN 350-2

Loading for buildings. Code of Practice for dead and
imposed loads.

Durability of wood and wood-based products – Natural
durability of solid wood – Part 2: Guide to natural durability
and treatability of selected wood species of importance in
Europe.

BS 7359:1991

BS EN 351-1
Durability of wood and wood-based products – Preservativetreated solid wood – Part 1: Classification of preservative
penetration and retention.

BS EN 351-2
Durability of wood and wood-based products – Preservativetreated solid wood – Part 2: Guidance on sampling for the
analysis of preservative-treated wood.

BS EN 460

Specification for visual strength grading of hardwood.

BS 6399-1:1996

Nomenclature of commercial timbers, including sources of
supply.

BS 5268-2:2002
Structural use of timber. Code of Practice for permissible
stress design, materials and workmanship.

BS 6180:1999
Barriers in and about buildings – Code of Practice.

BS 6399-1:1996
Loading for buildings. Code of Practice for dead and
imposed loads.

Durability of wood and wood-based products – Natural
durability of solid wood: Guide to the durability requirements
for wood to be used in hazard classes.
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The following diagrams are considered as an acceptable provision to meet Warranty standards:

DIAGRAM 87

External
wall
Landing area

Level thresholds and
access to dwellings

Perimeter
insulation

Non-deformable suitable
cavity closer (insulated)
Floor finish

63mm half round
PVCu channel
laid to 1:60 fall
bedded in lean mix
concrete

150mm concrete slab

Cavity insulation

100mm consolidated
hardcore

DIAGRAM 88
Storm porch/canopy
with side walls

Typical level
threshold cast in-situ
concrete slab

Provide flat (max 1:80)
1200mm area to front
of entrance door

Propriety level threshold
weather stop
It is recommended to provide a
proprietary matwell protection
beyond the swing of the door
Floor finish

Concrete slab

Stone pre-cast
concrete weathered sill
Non-deformable suitable
cavity closer (insulated)
GL

Level of surrounding
ground

DIAGRAM 89

Level threshold:
with canopy
protection (block
and beam floor)

External wall

Landing area

Perimeter
insulation

Non-deformable suitable
cavity closer (insulated)
Floor finish

63mm half round
PVCu channel
laid to 1:60 fall
bedded in lean mix
concrete
Beam and block flooring
Cavity insulation
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L.2 OUTBUILDINGS
WORKMANSHIP
•
•

All workmanship must be within the tolerances defined in Section A of this Manual.
All work is to be carried out by a technically competent person in a workmanlike manner.

MATERIALS
•
•
•

All materials should be stored correctly in a manner that will not cause damage or deterioration of the product.
All materials, products and building systems shall be appropriate and suitable for their intended purpose.
The structure shall, unless specifically agreed otherwise with the Warranty provider, have a life of not less than 60 years.
Individual components and assemblies, not integral to the structure, may have a lesser durability, but not in any 		
circumstances less than 15 years.

DESIGN
•
•
•
•

The design and specifications shall provide a clear indication of the design intent and demonstrate a satisfactory level of
performance.
Outbuildings should be constructed to resist lateral and vertical loads adequately.
Foundations should be designed and constructed to suit local ground conditions and adequately support the weight of the
structure and imposed loads.
The materials and construction must meet the relevant regional building regulations.

LIMITATIONS OF FUNCTIONAL REQUIREMENTS
•
•

The Functional Requirements are limited by the recommendations applied to the specific areas covered in this chapter.
These Functional Requirements do not and will not apply to create any policy liability for any remedial works carried out by
the contractor or otherwise, nor to any materials used in those remedial works.
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LIMITATIONS
This section does not apply to outbuildings where:
•
•
•

The building is heated or protected against frost damage.
The building is used as a habitable space, including home offices.
It is essential that the walls will resist wind- driven rain.

INTRODUCTION
In order to achieve a satisfactory standard of performance, garages, conservatories, small outbuildings and extensions should be designed
and constructed so that:
•
•
•
•
•
•
•
•

They are able to sustain and transmit all normal loads to the ground without affecting their own stability or that of the housing
unit (or any adjacent buildings) by excessive deflection or deformation that would adversely affect the appearance, value and 		
serviceability of the building or the housing unit.
They provide an acceptable and durable external surface and are not adversely affected by harmful or toxic materials in the 		
atmosphere or from the ground.
They are resistant to moisture and do not allow the passage of moisture to parts of the building that would be adversely affected
by it.
They encourage the rapid discharge of moisture due to rain or snow from their surfaces to suitable gutters and down pipes, or to
some other form of collection and discharge that prevents moisture from re-entering the building, where it might have adverse
effects.
In the event of fire, they resist fire spread to the housing unit and to adjacent buildings.
They are provided with sufficient locks or other devices to resist unauthorised entry.
Where additional services installations are provided (such as central heating boilers or electrical or plumbing installations), these
comply with Section J of this Manual.
The risk of injury from accidental breakage of the glazing (where fitted) is reduced to a minimum.

A satisfactory performance for the design and construction of garages, conservatories, small outbuildings, and extensions may be achieved
by meeting the relevant parts of the Approved Documents.

FOUNDATIONS
Foundations should be constructed so that loads are adequately transferred; further guidance can be found in Section E of this Manual.

FLOORS
Floors should have a minimum concrete thickness of 100mm and bear onto a suitable sub-base. The concrete should be float finished and to
at least a GEN3 grade. Further guidance can be found in Section F of this Manual.

WALLS
Single leaf 100mm walls are considered acceptable, providing that the following provisions are met:
•
•
•
•
•
•
•
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The height of wall does not exceed 2400mm from ground level.
Intermediate piers are provided, in accordance with Diagram 90.
The wall is adequately restrained at ceiling and verge level.
The walls are capable of adequately transferring the roof loadings to the foundation.
Walls are pointed both internally and externally.
Walls should be provided with a suitable DPC located at least 150mm above ground level.
Proprietary lintels should be provided over window/door openings.
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DIAGRAM 90

Max 3m between piers/
returns, thickness of
which depends on site
exposure

Small detached
buildings

Lateral restraint to tops of all walls at
maximum 2m centres if required by the
design

Lintels: over door and
window openings

Min 350mm wide
foundation located min
350mm below GL
100mm min ST4/GEN3 concrete slab on min
100mm hardcore (DPM recommended)

ROOFS
Roofs should be weather tight and provided with a minimum fall of 1:40. Tiled roofs should be installed in accordance with the
manufacturer’s instructions, including pitch, fixing and lap.
Roof structures should be durable enough to support roof loadings adequately. Timber trusses should be adequately braced and
traditional cut roofs should have timber elements that meet relevant Building Regulations and supporting documents.
Further guidance can be found in Section G of this Manual.

WALLS BETWEEN OUTBUILDINGS
Where walls separate outbuildings under two different ownerships or tenancies, the separating wall should be taken up to the
underside of the roof and fire stopped.
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SECTION M

CONVERSION AND
REFURBISHMENT
M.1

Existing elements

M.2

New elements connecting to existing structure

M.3

Historic buildings
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M.1 EXISTING ELEMENTS
WORKMANSHIP
During the construction phase:
•
•

All workmanship is to be completed by a technically competent person in a workmanlike manner.
Any new work must meet the tolerances defined in Section A of this Manual. Tolerances will not apply to existing finishes that 		
have not been upgraded or altered, or where the supporting elements will not allow for the tolerances to be met.

MATERIALS
•
•
•
•
•

All new materials should be stored correctly in a manner that will not cause damage or deterioration of the product.
Materials, products and building systems shall be appropriate and suitable for their intended purpose.
The structure, regardless of whether it is a new or existing element, shall, unless specifically agreed otherwise with the
Warranty provider, have a life of not less than 60 years. Individual components and assemblies, not integral to the structure,
may have a lesser durability, but not in any circumstances under 15 years.
Existing elements that are to be retained must provide a ‘waterproof envelope’ to the building and be structurally adequate.
Whilst there is and can be no Policy responsibility and/ or liability for a roof covering, window and/ or door performance life
of 60 years or less, roof coverings, windows and/ or doors shall be designed and constructed so they have an intended life of
not less than 15 years.

DESIGN
•
•

The design and specifications should give clear indication of the design intent and demonstrate a satisfactory level of
performance with regards the renovation of components and the interaction of new elements.
Specialist reports are required to confirm that existing elements will have an adequate level of structural stability, as defined
in the materials section above; the reports must confirm the adequacy of the existing ‘waterproof envelope’.

LIMITATIONS OF FUNCTIONAL REQUIREMENTS
•
•
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The Functional Requirements are limited by the recommendations applied to the specific areas covered in this section.
These Functional Requirements do not and will not apply to create any policy liability for any remedial works carried out by
the contractor or otherwise, nor to any materials used in those remedial works.
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INTRODUCTION
This section relates to buildings that do not have any Historic or Conservation Planning restrictions. It is expected that the building
can be appropriately upgraded in accordance with current Building Regulations with respect to structure, fire, resistance to moisture,
sound, ventilation, drainage, heat producing appliance, conservation of fuel and power, access and security.
Buildings not suitable for warranty cover. The following building types will not be considered
•
•
•

Cob Construction:
Through Wall oak / timber frame
Wattle & Daub

The following guidance has been formulated to assist both Warranty Surveyors and Developers on projects involving either the
conversion or refurbishment of existing buildings.
Conversions and refurbishments are projects that involve work to existing buildings or parts of existing buildings. This could include
the conversion of industrial or commercial buildings into housing; the conversion of an existing
residential building into flats; an additional storey to an existing building; the refurbishment of an existing residential building; or a
façade retention project.
The Warranty includes cover for the retained structural elements and waterproof envelope of any existing building for the duration of
the policy. The Warranty Surveyor will always undertake an initial assessment of the existing fabric to ascertain
in general terms if the proposal is capable of representing a standard risk to the Underwriter. If deemed acceptable, the development
is then subject to a technical audit process during construction, and the following guidance is intended to assist all parties in ensuring
the relevant requirements are met, as well as providing an element of consistency in approach.
Depending on the condition of the original building; an expert survey may be required for the different elements of the building as
described in the following sections of this Chapter. If the survey concludes that any of these elements are unable to meet the life
expectancy of 60 years for structure and 15 years for non-structural elements, they should be systematically replaced or repaired.
Existing buildings and structures can present particular problems both initially and on an ongoing basis. Therefore, it is essential that
thorough and comprehensive survey work is undertaken prior to new works commencing to understand both the current condition of
any structure and the impact any proposed works may have. Although initially this may be considered an unnecessary early expense,
the savings in reconstruction costs can greatly outweigh the cost of the preparatory work.
Elements of the retained structure and proposed works should not be considered in isolation, as a solution for one problem may cause
issues elsewhere. Past performance is no guarantee of ongoing adequate performance because different expectations and changing
living conditions can all impact on both the actual and perceived performance of a converted/refurbished structure.
It is not possible to cover every building type within this Chapter; therefore, the guidance is general, and certainly will not apply in
every scenario. It is strongly recommended that early discussions are held to determine exact requirements and to enable a full review
of the proposed strategy and development.
Where new work is proposed, it should follow the guidance for those elements in this Technical Manual. Where new work is applied to,
or meets, existing elements, consideration on how these areas will interact must be made; for example, new cavity masonry that abuts
an existing solid wall construction.
Note: The requirements of the technical audit are quite different from those undertaken for the purposes of compliance with Building
Control and planning legislation. If any such bodies have imposed restrictions on the areas above, we suggest that you contact the Technical
Services Department before undertaking any works.

RETAINED ELEMENTS, FOUNDATIONS AND LOAD-BEARING STRUCTURES;
INCLUDING FLOORS, WALLS AND ROOF
Any areas of cracking or suspected movement are to be assessed and remedial measures provided by an appropriately qualified
and experienced Structural Engineer. Any additional loads must be catered for. Consideration of the impact of any landscaping and
drainage works is required. Spalling masonry can be locallyrepaired, with units cut out and replaced, or re-used with sound face
showing. Larger areas will require a schedule of repair to be submitted and agreed.
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DAMP PROOF COURSES (DPC) AND MEMBRANES
All walls, floors and basements should include a DPC. Ground levels and ventilation should be checked before any remedial DPC
treatments are considered. However, where remedial DPC treatments are required, these need to be appropriate to the type of
construction,independently tested/approved and provided with a 10 year insurance-backed guarantee. Installed by a member of the
Property Care Association, the guarantees must cover workmanship and materials. The construction of any existing ground floor will need
to be assessed, and details provided to the Warranty Surveyor for consideration.

TIMBER TREATMENT AGAINST INSECT AND FUNGAL ATTACK
All retained timbers will need to be assessed, logged and the remedial treatment noted.
Timbers that are embedded should be exposed or removed and replaced with masonry. Where this is not possible, core samples should be
taken to assess the moisture content, and remedial works considered. Any remedial treatment must be provided with a 10 year insurancebacked guarantee and undertaken by a member of the Property Care Association, where guarantees must cover workmanship and
materials.

ROOF COVERINGS
Coverings and support systems should be replaced unless a specialist report compiled by an independent, competent and appropriately
experienced Chartered Building Surveyor concludes that the system can provide a life span of at least 15 years. This should include the
covering, battens, felt, flat roof decking, fascias, soffits, flashings, nails and clips, etc.

WEATHER RESISTANCE OF WALLS, INCLUDING CLADDINGS, RENDER, RE-POINTING, ETC.
The remedial works for the external walls must have regard for the exposure rating provided in BS 5628. Any retained cladding system must
be surveyed to determine a minimum 15 year life expectancy. Provision of additional thermal insulation must also be considered.

EXTERNAL DOORS AND WINDOWS
A condition survey should be provided by an independent, competent and appropriately qualified Surveyor or Specialist to confirm life
expectancy of 15 years. Consideration must be given to improving the thermal characteristics.

SOUND TESTING
Party walls and party floors should be sound tested in accordance with National Building Regulations to determine compliance, access
maybe required into adjacent buildings in order that sound testing is completed.

EXTERNAL AND INTERNAL SERVICES
Any services to be retained should be suitably tested and reported by a Specialist.

DRAINAGE
Drainage systems should be replaced unless it can be demonstrated that the existing drainage system is fit for purpose, have suitable falls
and the required rodding facilities.
Where private drains are retained, a CCTV survey should be undertaken to ensure the integrity and design of any retained system. Where
the lengths of existing retained drainage do not have rodding access in accordance with current requirements, additional access points
should be provided.
Inspection chambers and manholes located within habitable parts of the building will not normally be acceptable. Existing septic tanks and
cesspools should be replaced with a new sewerage treatment system.
Where some of the elements are new and replaced as part of the conversion/refurbishment, no report is necessary.
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SUBSTRUCTURE
Foundations
An appraisal of the existing building and its foundations should be carried out by a Structural Engineer.
This appraisal should address:
•
•
•
•
•
•
•

Settlement
Heave
Foundation depth and type
Soil type
Basement walls and floors
Trees adjacent to buildings
Undermining due to new floor structures or building services

When carrying out the appraisal, the person responsible should take into account any proposed increased loading on the structure and
foundations, alterations to existing load paths and any alterations to the existing stability of the building.
Where the existing foundations are inadequate and the building has moved/cracked, and/ or the proposals are to increase the load on
the foundations, a Structural Engineer should design a suitable solution, which should then be discussed with your Warranty Surveyor
prior to implementation.
Proposals for underpinning should be prepared by an expert and be in accordance with BS 8004.
Where trees are within close proximity of the existing structure, the potential risk of movement must be fully assessed, However
as chapter 6.1 of this manual relates to new building works, more detailed analysis supported by comprehensive structural designs
and calculations should be provided supported by soil samples to determine the plasticity of the ground and the extent of the root
intrusion beneath or around the building.

Partial underpinning
Partial underpinning will only be considered where it is fully supported by full structural details and calculations and that the
superstructure is assessed for differential movement. Movement joints should be provided between existing and underpinned/new
foundations.

DIAGRAM 92

DIAGRAM 91

“Hit and miss” underpinning sequence

Typical traditional underpinning detail

Vapour control layer

Insulation
Existing masonry wall

Plasterboard
Skirting board
DPM
Insulation

DPC

Foundation to 150mm project at
least beyond existing footage

Underpinning depth
to be determined by
Structural Engineer.
Depth to meet
requirements 5.2
adjacent to trees

Concrete dry packing maximum
thickness 50mm
Vibration compacted concrete

No more than 25%
of the existing
wall should be
unsupported at any
time
1.2m max.

Minimum width 600mm

Tanking of basements
Where it is intended that there will be any useable space below ground level, then the design should be such that adequate resistance
to the passage of water/moisture to the inside is achieved, following the guidance in BS 8102: 2009. Please refer to Section F in this
Technical Manual for our requirements for basement provision.
Where there is not a requirement under Building Regulations to upgrade a basement from a waterproofing perspective (i.e. certain
storage areas and car parking) there will be no requirement to upgrade the basement and an endorsement will be placed on the policy
to exclude seepage below ground to non habitable spaces.
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WALLS
Damp proofing
Where an existing DPC cannot be identified or is found to be defective, a remedial DPC should be provided; it should have an
insurance-backed guarantee and be installed by a Property Care Association Member. A suitable DPC should be provided to existing
walls, placed at least 150mm above external ground level to ensure that ground moisture does not enter the inside of the building.
Consideration must be given to the height of the ground floor.
Some types of wall are not suitable for treatment by a remedial DPC system. These include:
•
•
•
•
•

Walls of exceptional thickness, i.e. greater than 600mm.
Rubble-filled walls.
Random flint/granite walls, or those of other similar impermeable materials.
Mud walls (cob), wattle and daub.
Rat trap bond.

Where it is not suitable to provide a remedial DPC, the wall should be assessed to demonstrate that it prevents rising dampness from
entering into the building. The assessment should include the following:
•
•

Damp Proof Survey from a member of the Property Care Association or RICS Chartered Surveyor to confirm that there is
no evidence of rising damp, and;
Suitable detail of the ground floor construction and independent internal lining system that keeps the internal environment
of the dwelling dry.

Advice should be sought from the Property Care Association Member as to the suitability of their proposed products/system.
Products used in chemically injected systems should always hold current independent third-party certificates.

Party wall

DIAGRAM 93

Typical chemically injected DPC
External wall

150mm
Prevent damp ingress from adjacent walls, and maintain continuity of the
damp proof system at party walls, garden walls, etc. by the use of vertcal
injected DPC. The injection DPC for a height of at least 1m at the intersection
of the adjacent wall

Injected
chemical DPC

Condition and treatment of floor timbers
Where it is proposed to keep the existing ground floor, the existing floor boards/finish should be lifted to ascertain the condition of
the timber joists/ wall plates, a report compiled by a Structural Engineer must be provided to confirm that the floor construction will
be adequate to take the proposed loadings. A Timber Specialist report will also be required to identify if insect infestation and fungal
attack is present and if so, what remedial treatment will be required.
When deciding if an existing ground floor is adequate, there are a number of areas that should be addressed, including:
•
•
•
•
•
•
•
•
•

An adequate DPC to walls/sleeper walls.
All timbers must be free from rot and insect infestation.
Adequate ventilation to the sub-floor (please note, many
sub-floor voids will require cleaning out to achieve
ventilation and reduce dampness).
Adequate foundations supporting sleeper walls.
Joists are of sufficient size and span.
Are any load-bearing internal walls built off floor joists?
Have joists been weakened by excessive notching
or drilling?
Adequate trimming to hearth.
Adequate strutting of joist.

DIAGRAM 94

Strengthening an excessively notched joist
Excessively notched joist

Mild steel plates
fixed to both sides
(plate size and
fixings designed
by a Structural
Engineer)
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An intrusive timber survey is required to demonstrate the overall condition of timber members, the survey should be completed by a
member of the Property Care Association or a RICS Chartered Building Surveyor. The survey should include the following.
•
•
•

An intrusive investigation to identify the overall condition of the timber.
Core samples where timber is embedded to confirm that the timber remains durable at bearings.
Causation and remediation of timber defects.

Where any remedial timber treatment is proposed, it shall be carried out by a registered member of the Property Care Association in
accordance with their Code of Practice for Remedial Treatment and associated technical leaflets. A 10 year insurance-backed Warranty
shall also be provided. To obtain insurance, it is necessary to undertake detailed investigation of all timber members to identify the
presence of any insect or fungal decay, and to treat the affected areas as appropriate. It is essential that the type of fungal attack is
correctly identified, as treatment methods vary for dry rot and wet rot.
An alternative method of detecting any dry rot is by seeking the advice of an expert. Fungal attack covers wet rot and dry rot. Wood
rotting fungi can be divided into two categories according to their effects on the wood. These are:
•
•

Brown rot – causes the wood to become darker in colour and crack along and across the grain when dry. Badly decayed
wood will crumble to dust, and the majority of wet rot and dry rot instances fall within this group.
White rot – the wood becomes lighter in colour, and cracks along the grain. All white rots are wet rot.

The cause of fungal attack is dampness, which may be caused by the following:
•
•
•
•
•
•
•
•
•

Rain penetration.
Condensation.
Hygroscopic salts.
Defective rainwater goods and roofs.
Bridging of existing DPCs, or no DPC.
Defective renders.
Direct penetration of rainwater through solid walls, particularly those facing prevailing winds.
Leaking drains and internal plumbing.
Incorrect external levels.

Fungal attack is controlled by two sets of measures, primary and secondary.
Areas that have not been inspected should be clearly identified to enable a subsequent inspection to be carried out when the structure
has been fully exposed. This could include rafter feet and wall plates that are particularly prone to rot.

Primary measures
These consist of locating and eliminating sources of dampness and promoting the rapid drying out of the structure. Where the
timber becomes wet and remains wet, e.g. the moisture content exceeds 20%, then it is likely to decay; by eliminating the source of
dampness and the drying of timbers to below 20%, the fungus will normally stop growing and will eventually die.

Secondary measures
These consist of determining the full extent of the outbreak and a combination of:
•
•
•
•
•

Removing all decayed timbers.
Treating of walls to contain fungi within the wall (only applicable to dry rot).
Treating of sound timbers with preservative on a localised basis where required.
Using preservative-treated replacement timbers (pre-treated).
Introducing support measures, such as isolating timbers from walls and the provision of ventilation between timbers and
the walls.

Dry rot commonly occurs when timber is in contact with damp brickwork and where ventilation and heating are inadequate.
Therefore, particular attention should be paid to cellars, basements, and sub-floors, and also behind panelling.
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DIAGRAM 95
Joist overlap, 4x joist
depth minimum, end
of spliced joist not to
be in contact with wall

Typical example of repairs to floor joists

Size of splice joist not less
than existing joist

Ventilation to Floor Voids

M12 mild
steel bolts
3mm
round tooth
connectors
and plain
washers

75mm
min. 32mm
min.
90mm
min.

Existing timber floor are required to be cross ventilated; this is often an issue where the existing building is to be split up into various
building compartments. In such cases a ventilation strategy should be considered. Options for cross ventilation could include:
•
•

Intumescent air bricks.
Vertical stack pipes that provide ventilation to the floor.

In both cases consideration should be given to the passage of fire and sound. The void beneath the timber floor must be clear to
allow a free flow of air beneath the joists and floor structure.

Existing solid floors
Only existing concrete floors are considered suitable for refurbishment, any stone, earth or tiled floors should be removed and
replaced with a new concrete floor, Existing stone or tiled floor covering may be used as a decorative finish.
Existing concrete floors will be required to meet the following requirements:
•
•

That the floor has a suitable damp-proof membrane, where this cannot be confirmed a new DPM should be installed.
A liquid applied membrane to the surface of the concrete would be suitable in most cases subject to the liquid membrane
having appropriate third-party certification.
That the floor is free of any structural distress or movement. Where there are signs of movement, the floor should 		
be replaced unless it can be proved by a Chartered Structural Engineer that the floor is suitable for carrying imposed loads
and supporting its own weight without any further movement or cracking.

SUPERSTRUCTURE
Structural repairs
Prior to undertaking structural repairs, it is essential that the root cause of the structural defect has been remedied by underpinning,
addition of adequate lateral restraint, buttressing, etc. Strengthening works to the structure may also be necessary to accommodate
increased or modified loads.

EXTERNAL WALLS
Solid walls
To provide an acceptable level of protection against the
ingress of rainwater, any retained solid masonry external
walls should either:
•
•
•

Be fully lined internally with an independent
timber or metal stud wall.
Be clad externally with a rain screen or other
protective measure.
Comply with the requirements of BS 5628
(as outlined, right).

DIAGRAM 96

Typical
independent
internal
lining

Proprietary
metal stud
independent
of existing wall
structure
Plasterboard and skin
Skirting board
DPM
Insulation

Insulation
Existing wall,
minimum
thickness 225mm
DPC

Existing
foundation

An independent lining system should also be provided where party walls between buildings, project above adjacent roof coverings
(thus becoming external walls).
Where damage has occurred to walls, the cause needs to be investigated.
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Likely reasons for the damage include:
•
•
•
•
•
•
•
•
•
•
•

Ground movement – foundation failure, settlement, subsidence, chemical attack.
Thermal movement – thermal expansion of wall due to temperature changes.
Roof spread – pitched roofs not properly tied, spreading at eaves.
External and internal walls not bonded together.
Wall tie corrosion.
Lintels inadequate over openings.
Sulphate attack – water-soluble sulphates attack cement-based mortar, normally in a wet environment, i.e., below ground
level and parapet walls.
Frost attack.
Bonding timbers present and subject to rot and shrinkage.
Ineffective or no lateral support at floor and roof level.
Moisture ingress.

CLADDINGS
Weather resistance of walls and cladding
Existing solid brick or stone walls are unlikely to be acceptable as weather-resisting, although consideration of the exposure category
of the building and porosity of the masonry will be given, i.e., do existing non-gypsum-based internal linings allow for greater insulation
and evaporation than gypsum plasters alone? It is anticipated that in all buildings, at least one of the additional treatments noted below
will be required, and this must include appropriate insulation.
However, all solid masonry wall situations will require a Specialist’s report to identify the extent of any necessary remedial treatment.

External treatments
Existing claddings can be retained if it can be shown that:
•
•
•
•

The system is maintaining the integrity of the building.
It is adequately fixed and the expected life span of the fixings, where appropriate, is in excess of 15 years.
The cladding material is free from any defects.
Adequate provision for movement has been allowed.

If the above situations cannot be satisfied, a new external cladding or render system will need to be installed.

Internal treatments
An alternative to preventing moisture penetration by using externally applied claddings and renders is to adopt internally applied
methods.
Systems are available that are installed on the inside of existing walls to prevent moisture penetration reaching the internal
accommodation. These include:
•
•

Independent metal or timber framed systems: these should not be fixed to the existing masonry walls but fixed at the ‘head
and base’ to avoid direct contact. Ventilation should be provided to avoid a build-up of condensation between the masonry
and the inner lining system.
New internal walls: these would normally be formed in blockwork, must be adequately founded and, where necessary, tied
to the retained and new elements of structure.

Control of damp penetration
Measures should be taken to ensure that thermal insulation in cavities does not encourage the passage of damp from the ground or
from the exterior of the building to the inside of the building.

Thermal insulation of walls and claddings
Various methods exist to upgrade the thermal insulation of existing walls and floors. Regardless of the methods adopted, it is essential
that risks associated with increased thermal insulation are minimised, including:
•
•

Surface condensation caused by improvements to draught proofing of the building.
Interstitial condensation caused by moisture- laden air passing from the dwelling to within the fabric of the structure and
condensing on cooler surfaces.
•
Increased risk of damp penetration caused by the filling of cavities with insulation.
•
Maintaining the robustness of the external and internal wall surfaces by the provision of adequate mechanical protection
over insulation materials, e.g., externally applied insulation systems with render coat mechanical protection.
•
Avoidance of cold bridges around openings and where structural elements extend through the thickness of the building
envelope.
•
Repeating thermal bridging must be considered, e.g., internal metal-framed walls should be used in conjunction with
thermally insulated plaster board.
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RENDER APPLICATION FINISHES
Plaster for conversions/refurbishment
Where the condition and bond of the existing plaster can be shown to be adequate, it can remain, except for the following:
•
•
•
•
•
•

Where rising damp is present.
Where a chemical DPC is installed.
At the junction of external walls and party walls to see if they are properly bonded.
Above openings to examine the make-up and condition of lintels.
Where there is a possibility that bond timbers may have decayed.
Where the wall is solid, and the plaster is gypsum-based.

Where a chemically injected DPC is installed, it is necessary to remove the plaster one meter above the DPC level or 600mm above
any apparent salt line/dampness, whichever is higher. Re-plastering work should be delayed as long as possible in order to encourage
rapid evaporation of residual moisture, and the building should be well ventilated during the drying period.
Plastering work must comply with an independent third-party, and the chemical DPC must meet the manufacturer’s
recommendations. Recommended plasters usually incorporate adhesives to increase resistance to the passage of hygroscopic salts.
from the wall into the plaster. They should not, however, act as a vapour barrier. Gypsum plaster should not be used in conjunction with
chemically injected DPC.
The plaster should not bridge the DPC or be in contact with the ground floor slab.
Final redecoration should not be carried out until residual moisture has disappeared. Matt emulsion paint is recommended for use
during this period.
Internally drilled holes concealed by skirting boards, etc. should not be plugged. Other visible holes and external holes should be
plugged.

Rendering for conversion/refurbishment
Where the condition and bond of the existing render can be shown to be adequate, it can remain, subject to the following exceptions:
•
If the render bridges the DPC.
•
Above door and window openings where it is necessary to examine the type and condition of the lintels.
•
Where there are signs of structural movement in the building, and further investigation is required.

Cracking in masonry walls
Minor cracking can be defined as cracking that occurs in the mortar joints and which does not extend through the masonry
components. Providing that the crack is no wider than 4mm, and there has been no lateral displacement of the wall, the wall can be
re-pointed.
Major cracking affects the structural integrity of the wall, and investigation should be undertaken to find the cause of the problem.

Walls out of plumb/bulging
Where walls are more than 25mm out of plumb or bulge more than 10mm within a storey height, a Structural Engineer should
comment on the stability. The wall may need to be rebuilt or strengthening works undertaken.
Where it is intended to provide buttressing walls to support out of plumb and/or bulging walls, they should be designed by an Engineer.
In raised tie roofs (where no ceiling ties are provided at eaves level), lateral spread of the brickwork just below eaves level may have
occurred because the roof has deflected. In such cases, it is necessary to prop the roof and rebuild the affected part of the wall.

Bonding timbers
These are common in Georgian buildings, and were laid in the internal skin of the wall to reinforce it and to provide fixings for
panelling, etc. With the low compressive strength of lime mortar and general timber decay, the bond timber compresses under load.
As the timber is on the inner skin, the compression causes bulging outwards, which may be apparent on the external face. Normally,
bond timbers should be exposed during the conversion and removed in short lengths and replaced with bonded masonry.
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External and internal walls not bonded together
A common defect in properties up to the 1920s is the lack of bonding/tie of party walls to the external wall.
Different bricks and bricklayers were often used, with the poorer quality materials and labour being used on the party walls. This
junction should be exposed when undertaking a conversion and if the bond is inadequate, a suitable stitching detail incorporated.
Design by a Chartered Structural Engineer may be required.

Arches and lintels
The existing timber lintels can be retained if they support the structural walls and it can be shown that the lintel is adequate for its
purpose, i.e. there is no sign of any structural movement, loads will not be increased, and the timbers are free from rot and insect
infestation.

DIAGRAM 97

Typical examples of
rectifying unbounded
walls

Concrete corner tie

30mm x 5mm galvanised
strap at 600mm centres
mechanically fixed or resin
grouted to wall

To ensure that a lintel is free from rot, a percentage of all lintels should be exposed at both ends and on the outer face for openings in
external walls.
Where movement has occurred and the timber lintel is inadequate, the lintel should be replaced with either a concrete or steel lintel.
Where cracking has occurred in masonry arches, it will be necessary to rebuild the arched construction. In cases where failure has
occurred due to the low pitch of the arch, it may be necessary to incorporate a lintel.

CAVITY WALLS
Wall tie corrosion
Cavity walls have been constructed since 1850, but it was not until 1920 that this form of construction was widely adopted. It is
important when undertaking a conversion to confirm the construction of the external wall. In cases where headers are incorporated
into the bond of the external brickwork, the Warranty Surveyor should investigate the wall construction, as many properties in the
Victorian period were built with either a 215mm outer leaf and cavity behind, or a 215mm inner leaf, cavity and a half brick outer leaf
with snapped headers.
Initial evidence of cavity wall failure can include cracking of bed joints in mortar (typically every sixth course). This is due to the
expansion of the wall tie as it corrodes.
Bulging of the external leaf could also indicate that the ties have failed.
Where there is wall tie corrosion or inadequate ties, a specialist company should be employed to provide a report that includes
measures to overcome these defects.
Where wall ties have corroded to an extent serious enough to threaten the stability of the wall or building, a Structural Engineer should
be appointed to determine the necessary remedial works.

Insulation to cavity walls
Most cavity walls constructed after 1985 should already be insulated, however where a cavity wall is required to be thermally upgraded,
it should be lined internally. The injection of cavity wall insulation is not acceptable as the overall condition of the cavity is not known.

Timber Framed walls
Timber framed elements must be structurally durable and free from rot.
The timber frame must be assessed as part of any timber survey as described in this chapter. Particular attention should be given to
sole plates and timber framed elements that are close to the ground.
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Curtain walling
Curtain walling must be assessed by a cladding and façade specialist to determine the following:
The structural durability of the façade.
The adequacy of the façade in forming a suitable waterproof envelope.
The fire performance of the façade, particularly with respect to external firespread and ensuring cavity barriers are correctly installed
in line with current Building Regulations.

'No fines' construction and other non-traditional methods
It is essential that any “no fines” construction is correctly assessed and tested to determine the durability and integrity of the
structure.

INTERNAL WALLS
Existing masonry
Where a wall is adequately founded or supported on a beam that shows no signs of distress, it can remain providing there is no increase
in load onto the wall. Any increase in load should be justified by calculation. However, masonry supported on timber beams should be
avoided.
In older properties, it is possible that flitch beams and Bessemer’s may be supporting masonry walls, and these should be examined by
an appropriate expert to ascertain their capability to carry the load.

Existing studwork
Many properties built before 1880 have trussed internal partitions, usually located approximately halfway back in the depth of the
property. Often, these walls are load bearing, continue up through the building and carry floor and roof loads onto the foundations.
If a timber partition is load bearing, providing it is adequate, the loads are not being increased and the timber is free from rot and
insect infestation, it can remain. Where there are defects, i.e. the floor sags on the line of the partition and there is distortion of door
heads, then additional strengthening works should be undertaken.
New door openings cut into an existing trussed partition should be overseen by a qualified Structural Engineer, as this can adversely
affect the triangulation of the truss.

Timber floors above ground level
Existing timber floor joists can be retained within the building, providing they are adequate for their purpose. The following points
should be considered:
•
•
•
•
•
•
•

Joists are of sufficient size for the span.
Load on the floor is not being increased.
Joists have not been weakened by excessive notching and/or drilling.
Ends of joists are free from rot.
All timbers to be treated for insect infestation and wood rot.
No masonry walls are built off timber joists.
Appropriate strutting is provided.

Alterations to existing openings
Where existing openings are to be filled with masonry, the new work should be adequately bonded to the existing and the weather
resistance of the wall maintained. However, if a party wall it should comply with the requirements for sound insulation.

Other framed buildings
Where the scheme involves converting a concrete or steel-framed building into dwellings, the following guidance is given.
An appraisal of the existing building should be carried out by an experienced and qualified Structural Engineer, considering the
proposals for the change of use. This will include:
•
•
•
•
•
•

Condition of the structural frame, including joints.
Proposals to increase loadings on the structure and foundations.
Alterations to existing load paths.
Alterations to stability systems.
Changes in environmental exposure.
Recommendations to cover additional reports and testing by specialists.

The floor loads on the building may decrease, as they will now be for domestic use only where previously they were, for example,
offices.
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A statement from a qualified Structural Engineer confirming, where appropriate, that the existing foundation design is acceptable
for the new loads subject to the building showing no signs of distress, i.e., movement, cracking, etc., will be acceptable in such
circumstances.
Where the intention is to increase the load on the existing structure, e.g., by the introduction of an additional floor, then structural
calculations should be provided to prove the adequacy of the building and foundations.

Concrete-framed buildings
Where the building is of concrete construction, additional reports are needed for:
•
•

Carbonation.
Chlorination.

The two major causes of corrosion in concrete are carbonation, in association with inadequate depth of cover to the reinforcement,
and chlorine penetration, due to the de-icing salts and admixtures used to accelerate the setting and hardening of concrete in
temperatures at or below freezing point.
Visual surveys on concrete structures are a starting point to gather information. However, care should be taken, as although the
concrete structure may not show any obvious signs, corrosion of the reinforcement may be occurring.
It is important that a second-stage survey incorporates the following:
•
•
•

Chemical tests on the concrete structure to ascertain if corrosion of the steelwork is occurring or likely to occur.
Depth of carbonation can be assessed either on-site or in the laboratory, and the depth of the reinforcement measured. This
allows areas of risk to be identified.
Chloride ion content can be determined by analysis of a drilled dust sample taken from the concrete.

Where concrete repairs are necessary, they should be carried out by a Specialist Contractor.

High alumina cement concrete (HACC)
Where HACC has been used in a building, and the intentions are to keep the existing structure, consideration should be given to:
•
•
•

The structure being free from obvious signs of deterioration.
The building being weather tight.
Structural calculations being provided to show that the floors and roof can solely carry the loads imposed on them.

Alkali silica reaction (ASR)
The ASR occurs when the strongly alkaline cement begins to dissolve susceptible sand and aggregate within the concrete itself. The
chemical reaction creates a gel material that absorbs water, expands and in turn creates tremendous pressures in the pores of the
concrete surface and subsequent cracking. For a damaging reaction to occur, the following need to be present in sufficient quantities:
•
•
•

High alkali cement or a high cement content; it may also arise from salt contamination during batching/mixing.
Reactive aggregate – siliceous materials such as flint and quartz, as well as recycled aggregates.
Moisture, through exposure to rain or condensation.

If any one of these factors is absent, then the ASR cannot take place. Once cracking occurs, the structure can deteriorate further
as water entering the cracks generates reinforcement corrosion and this, in conjunction with the freeze/thaw cycle, can result in
additional cracking and so on.
Affected concrete often exhibits surface cracking in the pattern of a star, and heavily loaded sections may exhibit cracks along the line
of the main reinforcement.
A statement from a qualified Structural Engineer confirming, where appropriate, that the existing foundation design is acceptable
for the new loads subject to the building showing no signs of distress, i.e., movement, cracking, etc., will be acceptable in such
circumstances.
Where the intention is to increase the load on the existing structure, e.g., by the introduction of an additional floor, then structural
calculations should be provided to prove the adequacy of the building and foundations.

HOM EPROOF CONSTRUC TIO N HANDBOOK

135

CONVERSION AND REFURBISHMENT M.1 EXISTING ELEMENTS

Concrete framed buildings
Where the building is of concrete construction, additional reports are needed for:
• Carbonation
• Chlorination
The two major causes of corrosion in concrete are carbonation, in association with inadequate depth of cover to the reinforcement,
and chlorine penetration, due to the de-icing salts and admixtures used to accelerate the setting and hardening of concrete in
temperatures at or below freezing point.
Carbonation involves a reaction of carbon dioxide in the air with the free lime present in the concrete. Over a period of time, this
reduces the pH level of the concrete.
With a reduction in the alkalinity, and the presence of both water and oxygen, corrosion of the embedded steel will occur.
Visual surveys on concrete structures are a starting point to gather information. However, care should be taken, as although the
concrete structure may not show any obvious signs, corrosion of the reinforcement may be occurring.
It is important that a second-stage survey incorporates the following:
•
•
•

Chemical tests on the concrete structure to ascertain if corrosion of the steelwork is occurring or likely to occur.
Depth of carbonation can be assessed either on-site or in the laboratory, and the depth of the reinforcement measured. This
allows areas of risk to be identified.
Chloride ion content can be determined by analysis of a drilled dust sample taken from the concrete.

Where concrete repairs are necessary, they should be carried out by a Specialist Contractor.

High alumina cement concrete (HACC)
Where HACC has been used in a building, and the intentions are to keep the existing structure, consideration should be given to:
•
•
•

The structure being free from obvious signs of deterioration.
The building being weather tight.
Structural calculations being provided to show that the floors and roof can solely carry the loads imposed on them.

The floor loads on the building may decrease, as they will now be for domestic use only where previously they were, for
example, offices.

Alkali silica reaction (ASR)
The ASR occurs when the strongly alkaline cement begins to dissolve susceptible sand and aggregate within the concrete itself. The
chemical reaction creates a gel material that absorbs water, expands and in turn creates tremendous pressures in the pores of the
concrete surface and subsequent cracking. For a damaging reaction to occur, the following need to be present in sufficient quantities:
•
•
•

High alkali cement or a high cement content; it may also arise from salt contamination during batching/mixing.
Reactive aggregate – siliceous materials such as flint and quartz, as well as recycled aggregates.
Moisture, through exposure to rain or condensation.

If any one of these factors is absent, then the ASR cannot take place. Once cracking occurs, the structure can deteriorate further
as water entering the cracks generates reinforcement corrosion and this, in conjunction with the freeze/thaw cycle, can result in
additional cracking and so on.
Affected concrete often exhibits surface cracking in the pattern of a star, and heavily loaded sections may exhibit cracks along the line
of the main reinforcement.
Defects in structures attributable to the performance of concrete are relatively rare in the UK. Increased awareness of ASR, and the
publication of guidance on avoidance, has reduced the risk of problems in new buildings to very small proportions.
Consequently, on any refurbishment project where the existing structure is concrete frame, the Warranty Surveyor will request copies
of the following to identify the presence or otherwise of ASR:
•
•
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Desk studies undertaken to identify materials used in the original construction.
Core sampling and detailed chemical testing.
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If ASR is identified, the following possible remedial works will need to be assessed by the project’s Design Engineer, and the details put
to Warranty Surveyors for consideration:
•
•
•
•

Critical examination of the robustness of the reinforcement.
Measures to the amount of water available to the structure – any weather proofing or cladding should not impair the ability
of the structure to dry naturally.
Limited strengthening of the structure.
Partial or full demolition, followed by rebuilding.

Furthermore, any alterations to the waterproof envelope will need to be considered to ensure that the concrete elements are not
exposed to additional sources of moisture.

Steel-framed buildings
In addition to any structural reports, a visual inspection of the steel frame should be carried out to assess the extent of any corrosion
of the framework.
Where corrosion is present, accurate measurements can be made using an ultrasonic gauge. Data collected can then compare the
thickness of steel sections against the original steelwork drawings, British Standards and the Historical Structural Steelwork Handbook
to ascertain if the structural frame is adequate for the proposed loads.
Where steelwork has corroded, further analysis must be sought to determine if any expansion of the frame will/has occurred. In such
scenarios cathodic protection may need to be considered.
Exterior steelwork: should be inspected; where corrosion is visible, the steel can be grit blasted, cleaned, and recoated.
Perimeter steelwork: in direct contact with the outer leaf of the building can be prone to corrosion, particularly in older properties.
A sign indicating that this has happened is the displacement of the external masonry due to the expansion of the steelwork caused by
corrosion. During the conversion process, the appropriate repairs/replacement should be carried out.
Interior steelwork: normally, corrosion of unprotected steelwork within the interior of a building is low, with only superficial rusting.
Providing that a visual inspection confirms this, and the environment intends to remain dry, no further treatment of the steel will be
required. Where the proposals involve the steelwork in a ‘wet’ environment, such as kitchens and bathrooms, it should be adequately
protected.

Bimetallic corrosion
This should be considered in the existing and proposed structure.
Bimetallic corrosion occurs where two different metals are in electrical contact and are bridged by water or water containing other
chemicals to form an electrolyte. A current passes through the solution from the base metal to the noble metal and, as a consequence,
the noble metal remains protected, and the base metal suffers increased corrosion.
Where there is a possibility of this occurring, or if it has already occurred, advice should be taken from a Specialist on how to deal
with it.

Cast iron, wrought iron and mild steel structures
Many older buildings that are converted into dwellings, e.g., warehouses, cotton mills, etc., were built using cast iron, wrought iron or
mild steel.
When the intention is to keep the existing structural elements, an appraisal of the existing building is necessary.
In addition to this, the Engineer should comment on the following:
•
•
•
•

Determine the age of the building and the materials used.
Assess how its construction has fared.
Justify the loadings by calculation.
Identify areas where additional testing and/or opening is necessary.

If the proposed loads remain unchanged or are reduced, as will probably be the case, and it can be shown that the existing structure
has not suffered any deterioration due to corrosion or deflection of structural members, etc., the building may only require localised
structural alterations.
Where the intention is to increase loads, carry out major structural alterations or the existing building is under-designed, a Structural
Engineer should comment on this and provide calculations to justify the proposals.
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Filler joist floors
Many buildings of the late Victorian and Edwardian periods were built with floors constructed of clinker concrete supported by
embedded iron or steel joists. The concrete produced with clinker aggregate was porous, and therefore provided poor corrosive
protection to the metal.
The clinker also contains particles of un-burnt or partially burnt coke or coal, which contain substantial proportions of sulphur. As the
concrete is porous, the sulphur oxidises to form sulphur dioxide (SO2), and if moisture is present, this will form sulphuric acid (H2SO4).
Where floors have been subject to the weather for any length of time, severe corrosion of the embedded iron or steelwork is likely to
have occurred.
When considering a conversion in a building with filler joist floors, it is important to first investigate whether the floors have been
subject to damp conditions and whether any significant corrosion has taken place.
Particular attention should also be paid to ensuring that the floor remains dry during the conversion, and this could include providing a
temporary covering if removal of the existing roof is necessary.

TIMBER ROOFS
Surveying roof timbers
All roof timbers should be surveyed by a Specialist, and any necessary treatment carried out. Particular attention should be given to
rafter feet, wall plates and valley timbers, as these often show signs of rot.

Roof structure
It is essential that the roof structure has adequate strength, stiffness, and dimensional accuracy appropriate for the new roof covering.
All strengthening work should be designed by a Structural Engineer. Common problems encountered include:
•
•
•
•
•
•

Excessive spans of rafters, purlins, binder and ceiling joists.
Inadequate ties between rafters and ceiling ties.
Insufficient number of collar ties at purlin level.
Decay of rafter feet and valley beams.
Settlement of purlin supports.
Lateral spread of raised-tie roofs.

ROOF COVERINGS
Traditional slate and tiled roofs
Roofs should generally be re-covered in accordance with Section G of this manual, where roofs are to be re-covered it is required that
existing gable walls are appropriately supported during the construction works and lateral restraint straps are fitted to any gable walls.
There may be exceptional circumstances where an existing tiled roof covering can be retained; however the following requirements
would apply namely:
•
•
•
•
•

That the tiled roof shows no sign of deterioration that suggests that the roof covering has passed its useful life.
That the roof has felt beneath the tiles which is functioning correctly and not damaged
That ridges and hips are well bedded, and mortar has not eroded, (please note it maybe reasonable in some circumstances
that ridges, and hips are re-fitted, Mechanical fixing should also be provided in such circumstances).
That timber laths and nails are in good condition and fit for purpose.
That existing flashings and weathering’s are assessed, particular attention should be given to valleys and parapets, if there is
any doubt of the condition of any weathering’s, they should be replaced.

Continuous membrane roofs and balconies
Membrane roofs and balconies should be re- covered in accordance with Section G of this manual unless the following provisions can
be met:
•
•
•
•
•
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That the existing membrane is less than five years old and is tested for leaks (testing guidance can be found in Section G)
There are no signs of excessive ponding
The roof has a fall, adequate upstands, and suitable drainage outlets.
That balconies are fitted with overflows.
That any thermal upgrade via inverted insulation does not compromise roof drainage or upstands.
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Windows and doors
Where windows and doors are replaced, they should be replaced in accordance with this handbook.
Any retained windows and doors must meet the following provisions.
•
•
•
•
•

Should be no more than 15 years old.
Be in good condition and free from any damage rot or decay.
Be able to perform as part of the waterproof envelope.
Provide adequate ventilation where the building ventilation system relies on purge ventilation.
That window mechanisms and catches operate correctly.
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M.2 NEW ELEMENTS CONNECTING
TO EXISTING STRUCTURES
WORKMANSHIP
•
•

All workmanship must be within the tolerances defined in Section A of this Manual.
All work is to be carried out by a technically competent person in a workmanlike manner.

MATERIALS
•
•
•
•

All materials should be stored correctly in a manner that will not cause damage or deterioration of the product.
All materials, products and building systems shall be appropriate and suitable for their intended purpose.
The structure shall, unless specifically agreed otherwise with the Warranty provider, have a life of not less than 60 		
years. Individual components and assemblies, not integral to the structure, may have a lesser durability, but not in any
circumstances less than 15 years.
Whilst there is and can be no Policy responsibility and/ or liability for a roof covering, window and/ or door performance life
of 60 years or less, roof coverings, windows and/ or doors shall be designed and constructed so they have an intended life of
not less than 15 years.

DESIGN
•
•
•
•
•
•
•
•

The design and specifications shall provide a clear indication of the design intent and demonstrate a satisfactory level of
performance.
There should be a Party Wall Agreement in accordance with the Party Wall etc... Act (please note that this requirement will
be relevant where the applicant is not the owner of the adjoining property).
The separating wall between the new and existing building must meet the relevant requirements of the Building Regulations.
The existing foundations and wall structure must be suitable to support any proposed increased loading resulting from the
construction of the new dwelling.
The junction of the new walls to the existing walls must ensure that dampness cannot track back into the new home or the
existing home.
An effective Damp Proof Course should be present in the existing wall, linked to the new Damp Proof Course and Damp
Proof Membrane of the new home.
At the junction of the existing and new structures, detailing should allow for differential movement without cracking. Any
settlement should be limited to 2mm–3mm, which would not normally adversely affect the roof covering.
The materials used for construction must meet the relevant Regional Building Regulations

LIMITATIONS OF FUNCTIONAL REQUIREMENTS
•
•
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INTRODUCTION
A number of residential developments are attached to existing buildings, and the existing elements that form part of the new structure
must meet the Functional Requirements of the Warranty. The details below give some guidance on the minimum information and
standards required to meet the Functional Requirements.

PARTY WALL AGREEMENT
There should be a Party Wall Agreement in accordance with the Party Wall Act (please note that this requirement will be relevant
where the applicant is not the owner of the adjoining property).
It is highly likely that improvements to an existing wall are necessary to meet the requirements of the Warranty. This may include
underpinning, injected DPC and internal linings. A signed Party Wall Agreement provides evidence that the adjacent building owner
consents to any potential alterations.
Further guidance on the Party Wall Act can be found on the Planning Portal website www.planningportal.gov.uk
A Party Wall Agreement is not required if the Developer owns the adjacent building that will be connected to the new development.

SEPARATING WALLS
The separating wall between the new and existing building must meet the relevant requirements of the Building Regulations.
Confirmation should be provided where the existing wall is to be upgraded to meet current Building Regulations, particularly in
meeting the relevant sound insulation and fire separation requirements. The structural integrity of the existing wall and its resistance
to ground moisture should also meet current standards.

EXISTING FOUNDATIONS
The existing foundations and wall structure must be suitable to support any proposed increased loading resulting from the
construction of the new dwelling.
Foundations to the existing wall should be exposed and assessed for suitability to support additional loadings. It is important to always
protect existing foundations, and care must be taken not to ‘undermine’ existing foundations when clearing the site or reducing levels.
Where existing foundations require underpinning, a design by a Chartered Structural Engineer should be provided and approved by the
Warranty Surveyor prior to work commencing on-site.
The existing wall should also be appraised to determine whether it is structurally stable and suitable to support additional loadings.

NEW WALL JUNCTIONS
The junction of the new walls to the existing walls must ensure that dampness cannot track back into the new home or the existing
home.
The detailing of this junction is critical to ensure that moisture ingress does not occur between the new and existing walls. Typical
acceptable details are indicated in Diagram 98 and Diagram 99.

DIAGRAM 98

Bonding new walls to existing solid
masonry wall
Typical 215mm
existing solid brick
wall

Independent
internal lining

Method of
bonding: to
Structural
Engineer's
design
Vertical
insulated
DPC

Plasterboard
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DIAGRAM 99

Bonding new walls to existing
cavity masonry wall

Existing masonry
leat cut vertically
and insulated DPC
inserted

Method of bonding:
to Structural
Engineer's design
Wall treatment to meet
sound requirements
Wall ties @225mm
vertical C/C next to wall
junction

DAMP PROOF COURSE (DPC)
An effective DPC should be present in the existing wall, linked to the new DPC and Damp-Proof Membrane (DPM) of the new home.
Acceptable existing DPCs are considered as:
•
•
•

A continuous felt or proprietary DPC material.
A chemically injected DPC supported by an insurance-backed guarantee.
A slate DPC is considered acceptable if the existing wall incorporates an independent wall lining system to the inner face of the
new dwelling.

The new DPC should lap the existing DPC by at least 100mm.

EXISTING AND NEW STRUCTURE JUNCTIONS
At the junction of the existing and new structures, detailing should allow for differential movement without cracking. Any settlement
should be limited to 2mm–3mm, which would not normally adversely affect the roof covering.
Typical details of bonding new walls to existing are indicated in Diagram 98 and Diagram 99.
In order to prevent excessive differential movement, the new dwelling should have the same foundation type as the existing dwelling.
Where the foundation types are different, e.g., new dwelling pile and beam, existing dwelling traditional strip foundation, the new
dwelling should be completely independent of the existing dwelling.
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M.3 HISTORIC BUILDINGS
WORKMANSHIP
•
•

All workmanship is to be completed by a technically competent person in a workmanlike manner.
Any new work must meet the tolerances defined in Section A of this Manual. Tolerances will not apply to existing finishes that 		
have not been upgraded or altered, or where the supporting elements will not allow for the tolerances to be met.

MATERIALS
•
•
•
•
•

All new materials should be stored correctly in a manner that will not cause damage or deterioration of the product.
Materials, products and building systems shall be appropriate and suitable for their intended purpose.
The structure, regardless of whether it is a new or existing element, shall, unless specifically agreed otherwise with the
Warranty provider, have a life of not less than 60 years. Individual components and assemblies, not integral to the structure,
may have a lesser durability, but not in any circumstances under 15 years.
Existing elements that are to be retained must provide a ‘waterproof envelope’ to the building and be structurally adequate.
Whilst there is and can be no Policy responsibility and/ or liability for a roof covering, window and/ or door performance life
of 60 years or less, roof coverings, windows and/ or doors shall be designed and constructed so they have an intended life of
not less than 15 years.

DESIGN
•
•

The design and specifications should give clear indication of the design intent and demonstrate a satisfactory level of
performance with regards the renovation of components and the interaction of new elements.
Specialist reports are required to confirm that existing elements will have an adequate level of structural stability, as defined
in the materials section above, the reports must confirm the adequacy of the existing ‘waterproof envelope’.

LIMITATIONS OF FUNCTIONAL REQUIREMENTS
•
•

The Functional Requirements are limited by the recommendations applied to the specific areas covered in this chapter.
These Functional Requirements do not and will not apply to create any policy liability for any remedial works carried out by
the contractor or otherwise, nor to any materials used in those remedial works.

HOM EPROOF CONSTRU C TIO N HANDBOOK

143

CONVERSION AND REFURBISHMENT M.3 HISTORIC BUILDINGS

INTRODUCTION
This section relates to buildings that have Historic or Conservation Planning restrictions, where due to such restrictions it is not
possible or feasible to upgrade the building. The guidance in this section is applicable to those elements that cannot be improved are
altered, In all cases there are some types of construction that will not be suitable for warranty cover these are as follows:
•
•
•

Cob Construction.
Through Wall oak / timber frame.
Wattle & Daub.

The following guidance has been formulated to assist both Warranty Surveyors and Developers on projects involving either the
conversion or refurbishment of existing buildings.
Conversions and refurbishments are projects that involve work to existing buildings or parts of existing buildings. This could include
the conversion of industrial or commercial buildings into housing; the conversion of an existing residential building into flats; an
additional storey to an existing building; the refurbishment of an existing residential building; or a façade retention project.
The Warranty includes cover for the retained structural elements and waterproof envelope of any existing building for the duration
of the policy. The Warranty Surveyor will always undertake an initial assessment of the existing fabric to ascertain in general terms
if the proposal is capable of representing a standard risk to the Underwriter. If deemed acceptable, the development is then subject
to a technical audit process during construction, and the following guidance is intended to assist all parties in ensuring the relevant
requirements are met, as well as providing an element of consistency in approach.
Depending on the condition of the original building; an expert survey may be required for the different elements of the building as
described in the following sections of this Chapter. If the survey concludes that any of these elements are unable to meet the life
expectancy of 60 years for structure and 15 years for non-structural elements, they should be systematically replaced or repaired.
Existing buildings and structures can present problems both initially and on an ongoing basis. Therefore, it is essential that thorough
and comprehensive survey work is undertaken prior to new works commencing to understand both the current condition of any
structure and the impact any proposed works may have. Although initially this may be considered an unnecessary early expense, the
savings in reconstruction costs can greatly outweigh the cost of the preparatory work.
Elements of the retained structure and proposed works should not be considered in isolation, as a solution for one problem may cause
issues elsewhere. Past performance is no guarantee of ongoing adequate performance because different expectations and changing
living conditions can all impact on both the actual and perceived performance of a converted/refurbished structure.
It is not possible to cover every building type within this Chapter; therefore, the guidance is general, and certainly will not apply in
every scenario. It is strongly recommended that early discussions are held to determine exact requirements and to enable a full review
of the proposed strategy and development.
Where new work is proposed, it should follow the guidance for those elements in this Technical Manual. Where new work is applied to,
or meets, existing elements, consideration on how these areas will interact must be made; for example, new cavity masonry that abuts
an existing solid wall construction.
Note: The requirements of the technical audit are quite different from those undertaken for the purposes of compliance with Building
Control and Planning legislation. If any such bodies have imposed restrictions on the areas above, we suggest that you contact the Technical
Services Department before undertaking any works.
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RETAINED ELEMENTS, FOUNDATIONS, AND LOAD-BEARING STRUCTURES
(INCLUDING FLOORS, WALLS, AND ROOFS)
Planning restrictions
Where building renovation or thermal upgrade is limited by planning restrictions, a copy of the planning permission and supporting
conditions must be provided.

The Structure
Any areas of cracking or suspected movement are to be assessed and remedial measures provided by an appropriately qualified
and experienced Structural Engineer. Any additional loads must be catered for. Consideration of the impact of any landscaping and
drainage works is required. Spalling masonry can be locally repaired, with units cut out and replaced, or re-used with sound
face showing. Larger areas will require a schedule of repair to be submitted and agreed.

Damp Proof Courses (DPC) and membranes
All walls, floors and basements should include a DPC. Ground levels and ventilation should be checked before any remedial DPC
treatments are considered. However, where remedial DPC treatments are required, these need to be appropriate to the type of
construction, independently tested/approved and provided with a 10-year insurance-backed guarantee. Installed by a member of the
Property Care Association, the guarantees must cover workmanship and materials. The construction of any existing ground floor will
need to be assessed, and details provided to the Warranty Surveyor for consideration.

Timber treatment against insect and fungal attack
All retained timbers will need to be assessed, logged and the remedial treatment noted. Timbers that are embedded should be
exposed or removed and replaced with masonry. Where this is not possible, core samples should be taken to assess the moisture
content, and remedial works considered. Any remedial treatment must be provided with a 10-year insurance-backed guarantee and
undertaken by a member of the Property Care Association, where guarantees must cover workmanship and materials.

Roof coverings
Coverings and support systems should be replaced unless a specialist report compiled by an independent, competent, and
appropriately experienced Chartered Building Surveyor concludes that the system can provide a life span of at least 15 years. This
should include the covering, battens, felt, flat roof decking, fascia’s, soffits, flashings, nails, and clips, etc.

Weather resistance of walls, including claddings, render, re-pointing, etc.
The remedial works for the external walls must have regard for the exposure rating provided in BS 5628. Any retained cladding system
must be surveyed to determine a minimum 15-year life expectancy. Provision of additional thermal insulation must also be considered.

External doors and windows
A condition survey should be provided by an independent, competent and appropriately qualified Surveyor or Specialist to confirm life
expectancy of 15 years.

Sound testing
Party walls and party floors should be sound tested in accordance with National Building Regulations to determine compliance, access
maybe required into adjacent buildings in order that sound testing is completed. Where Planning restrictions do not permit upgrading
of internal walls for sound purposes, the declaration of sound test results in accordance with current Building Regulations must be
provided at completion.

EXTERNAL AND INTERNAL SERVICES
Drainage
Drainage systems should be replaced unless it can be demonstrated that the existing drainage system is fit for purpose, have suitable
falls and the required rodding facilities.
Where private drains are retained, a CCTV survey should be undertaken to ensure the integrity and design of any retained system.
Where the lengths of existing retained drainage do not have rodding access in accordance with current requirements, additional
access points should be provided.
Inspection chambers and manholes located within habitable parts of the building will not normally be acceptable. Existing septic tanks
and cesspools should be replaced with a new sewerage treatment system.
Where some of the elements are new and replaced as part of the conversion/refurbishment, no report is necessary.
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SUBSTRUCTURE
Foundations
Please refer to the guidance in Section M of this manual which applies to existing foundations.

Tanking of basements
Please refer to Section M and Section F of this manual for further guidance.
Where there is not a requirement under Building Regulations to upgrade a basement from a waterproofing perspective (i.e. certain
storage areas and car parking) there will be no requirement to upgrade the basement and an endorsement will be placed on the policy
to exclude seepage below ground to non habitable spaces.

Walls
Damp proofing
For details of remedial DPCs please refer to Section M of this manual.
Where planning restricts the inclusion of an independent lining system and where it is not feasible to insert a chemical injection DPC,
A full assessment must be completed by Chartered Building Surveyor who has proven experience in historic and Listed Buildings (RICS
Accredited Building Conservation Surveyor or equivalent). The assessment must identify the risk of rising damp and propose solutions
where applicable.

Condition and treatment of floor timbers
The guidance in L3 above applies to this section.

Existing solid floors
The guidance in L3 above applies to this section.

SUPERSTRUCTURE
Structural repairs
Prior to undertaking structural repairs, it is essential that the root cause of the structural defect has been remedied by underpinning,
addition of adequate lateral restraint, buttressing, etc. Strengthening works to the structure may also be necessary to accommodate
increased or modified loads.

EXTERNAL WALLS
Solid walls
Where walls cannot be upgraded in accordance with L2 and where the existing thickness of the external wall does not meet the
required exposure rating in BS 5628, a full survey of the wall will be required by a Chartered Building Surveyor with proven experience
in Historic and Listed Buildings (RICS Accredited Building Conservation Surveyor or equivalent). The report should not only identify
the potential issues or defects but also provide solutions to ensure that the external walls remain durable. The report should include
the following information:
•
•
•
•

Overall condition of the exiting external walls
The quality of existing mortar
The quality of existing masonry with respect to the durability of bricks/stone/render.
Potential high-risk areas or areas of concern where there is potential for future water ingress with particular attention
focussed towards the following:
		o Parapets.
		
o Roof/wall abutments.
		
o Penetrations and openings.
		o Stone feature-work.
		
o Window and door reveals.
		
o Rainwater outlets and rainwater pipes.
The following information should accompany the building survey:
•
•
•

A scope of works clearly identifying any remedial measures.
Details of any ongoing maintenance requirements for the walls.
Confirmation of the level of supervision during the remediation process.

It should be noted that although the external walls may be proven as acceptable without independent internal lining systems, particular
attention should be given to window and door reveals and it is likely that in all cases an independent lining will be necessary to window
heads, cills and reveals. Consideration can be given where the reveals are already lined such as oak panelling adjacent to existing sash
windows providing that the lining is free from dampness and decay and is considered in the above report requirements.
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INTERNAL WALLS
The requirements to M3 apply to this section.

TIMBER FLOORS ABOVE GROUND LEVEL
The requirements to M3 apply to this section.

OTHER FRAMED BUILDINGS
The requirements to M3 apply to this section.

FILTER JOIST FLOORS
The requirements to M3 apply to this section.

TIMBER ROOFS SURVEYING ROOF TIMBERS
All roof timbers should be surveyed by a Specialist, and any necessary treatment carried out. Particular attention should be given to
rafter feet, wall plates and valley timbers, as these often show signs of rot.

ROOF STRUCTURE
It is essential that the roof structure has adequate strength, stiffness, and dimensional accuracy appropriate for the new roof covering.
All strengthening work should be designed by a Structural Engineer.
Common problems encountered include:
•
•
•
•
•
•

Excessive spans of rafters, purlins, binder and ceiling joists.
Inadequate ties between rafters and ceiling ties.
Insufficient number of collar ties at purlin level.
Decay of rafter feet and valley beams.
Settlement of purlin supports.
Lateral spread of raised-tie roofs.

ROOF COVERINGS
Traditional slate and tiled roofs
Where roofs cannot be recovered or meet the requirements of Section M, a specialist survey is required to determine durability
against future water ingress and failure of components. Roofs should generally be re-covered in accordance with Section G of this
manual. Where roofs are to be re-covered, it is required that existing gable walls are appropriately supported during the construction
works and lateral restraint straps are fitted to any gable walls.
There may be exceptional circumstances where an existing tiled roof covering can be retained; however, the following requirements
would apply namely:
•
•
•
•
•

That the tiled roof shows no sign of deterioration that suggests that the roof covering has passed its useful life.
That the roof has felt beneath the tiles which is functioning correctly and not damaged
That ridges and hips are well bedded, and mortar has not eroded, (please note it maybe reasonable in some circumstances
that ridges and hips are re-fitted, Mechanical fixing should also be provided in such circumstances).
That timber laths and nails are in good condition and fit for purpose.
That existing flashings and weathering’s are assessed, particular attention should be given to valleys and parapets, if there is
any doubt of the condition of any weathering’s, they should be replaced.
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Continuous membrane roofs and balconies
Membrane roofs and balconies should be re- covered in accordance with Section G of this manual unless the following provisions can
be met:
•
•
•
•
•

That the existing membrane is less than five years old and is tested for leaks (testing guidance can be found in Section G).
There are no signs of excessive ponding.
The roof has a fall, adequate upstands, and suitable drainage outlets.
That balconies are fitted with overflows.
That any thermal upgrade via inverted insulation does not compromise roof drainage or upstands.

WINDOWS AND DOORS
Where windows and doors do not meet the guidance above, the following information must be provided to determine adequacy of
performance.
•
•
•
•

148

A full survey of the windows and doors by a suitable specialist to determine the current condition and the windows and door
ability to be resistant against water ingress for 15 years.
Where windows are to be repaired, a full repair schedule must be provided detailing the extent of the repairs.
Full details if the window repair specialist to be provided, the repair specialist must demonstrate that they have suitable
experience for the specialist repairs of windows and doors.
Where the window and door system includes feature stone mullions, full details must be provided to confirm that the
mullions are resistant to moisture and will have durability against water ingress for at least 15 years.
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SECTION N

FINISHES
N.1

Plasterwork

N.2

Second and third fix finishes
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N.1 PLASTERWORK
WORKMANSHIP
•
•

All workmanship must be within the tolerances defined within the construction handbook.
All work is to be carried out by a technically competent person in a workmanlike manner.

MATERIALS
•
•
•

All materials should be stored correctly in a manner that will not cause damage or deterioration of the product.
All materials, products and building systems shall be appropriate and suitable for their intended purpose.
The structure shall, unless specifically agreed otherwise with the Warranty provider, have a life of not less than 60 		
years. Individual components and assemblies, not integral to the structure, may have a lesser durability, but not in any
circumstances less than 15 years.

DESIGN
•
•
•

The design and specifications shall provide a clear indication of the design intent and demonstrate a satisfactory level of
performance.
Surfaces that will be subjected to water from the use of a showerhead over a bath should be tiled or have an appropriate
alternative water- resistant finish.
The materials and construction must meet the relevant regional building regulations.

LIMITATIONS OF FUNCTIONAL REQUIREMENTS
•
•
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INTRODUCTION
This Chapter covers all plastered finishes to walls and ceilings. Plastered finishes should be applied to a certain standard to receive
a suitable decorative finish. It should be durable enough to prevent surface cracking and, if applicable as part of the whole element,
meet the required levels of fire and sound insulation in accordance with current Building Regulations.

SUBSTRATE AND BACKGROUND
Plasterwork should be applied to suitable substrates. The substrate may also require additional sealing or bonding agents, in
accordance with the requirements set out in BS8481: 2006.
Plaster applied to backgrounds that are susceptible to thermal movement, such as lightweight concrete or aerated blockwork, should
be completed in accordance with the block manufacturer’s instructions.
Where the background has a mix of varying materials, e.g. blockwork and brickwork, expanded metal should be provided to prevent
differential movement in the plaster finish.

PLASTER MIXES
Plaster mix ratios should be in accordance with manufacturer’s recommendations and be appropriate for the intended use.

MINIMUM PLASTER THICKNESS
The thickness of plaster will vary depending on the evenness of the substrate. The finished element must meet the tolerances
identified within the construction handbook, and be of a suitable quality so that a decorative finish can be applied. Minimum
thickness should be in accordance with Table 35.

Element

Minimum
number
of coats

Typical
thickness

Walls - metal lath

3

13mm (nominal)

Blockwork

2

13mm (nominal)

Brickwork

2

13mm (nominal)

Walls - plasterboard

1

Skim to provide suitable and durable finish

Walls - concrete

1

Minimum thickness to provide suitable and
durable finish

Ceiling - plasterboard

1

Skim to provide suitable and durable finish

Ceiling - concrete

2

10mm maximum

Table 35: Thickness of plaster.
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PLASTERBOARD AND DRY LINING
Supports for plasterboard should be designed so that the following span limits are not exceeded:

Board thickness
(mm)

Timber support
centres (mm)

Intermediate
nogging
required

Perimeter
nogging
required

400

No

Yes

450

Yes

Yes

400

No

Yes

450

No

Yes

600

Yes

Yes

600

No

No

9.5

12.5

15
Table 36: Plasterboard joints and fixings.

Fix boards with decorative side out to receive joint treatment or a skim plaster finish. Lightly butt boards together and never force
boards into position. Install fixings no closer than 13mm from cut edges and 10mm from bound edges. Position cut edges to internal
angles whenever possible, removing paper burrs with fine sandpaper. Stagger horizontal and vertical board joints between layers by
a minimum of 600mm. Locate boards to the centre line of framing where this supports board edges or ends. Plasterboard should
be fixed to timber or metal studs using dry-wall screws. When dry lining, plasterboard can be fixed to walls using adhesive dabs or by
screwing to metal or timber battens.
Note: Where adhesive dabs are used the plasterboard manufacturers recommendations must be followed.
Alternatively, a proprietary wall system can be used, providing it has third-party certification. Gaps between boards should not exceed 3mm
and consideration should be given to sealing all gaps to improve dwelling air tightness.
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N.2 SECOND AND THIRD FIX FINISHES
CERAMIC TILING
Ceramic wall tiling
Tiles should be fit for purpose, have a suitable finish and be of an appropriate size and thickness. The installation of the tiling should follow
the guidance contained in BS 5385 – 3: 2014 Wall and floor tiling.

Background surfaces
Background surfaces should be adequate to support ceramic tiles, and as a minimum should:
•
•
•
•
•

Be even, to adequately support the whole tile.
Be strong and durable enough to support the tile.
Have sufficient absorbency to ensure that adhesives will stick effectively or a suitable bonding agent applied.
Be of the same construction type; where two construction types are present, e.g. blockwork and timber stud, light reinforcing
should be provided over the junction between the two types.
Where forming part of a framed wall to a shower enclosure, walk in shower or wet room; moisture resisting plasterboard (or 		
a third party product approved water resistant backer board) should be used for the area of the ‘shower enclosure’ wall that is to
be tiled (up to a height of 1800mm above the floor level). In addition where the enclosure wall forms part of a walk in shower or
wet room, the ‘surrounding’ walls to the enclosure are required to be water proof for a height of 150mm above the floor junction.

Fixing
Depending on the background, tiles should be fixed using cement mortar or a suitable adhesive purposely designed for ceramic tiling. Tiles
to shower enclosures and other areas that will be exposed to water should be fixed with waterproof adhesive.

Grouting
For shower enclosures where tiling can be saturated, grouting should be cement-based, epoxy resin or a proprietary waterproof product. A
sealing method should be specified for the joint between sanitary fittings and adjacent tiling. This is particularly important where movement
can take place, e.g. where timber floors are used.
Ensure that design and specification information is issued to Site Supervisors and relevant specialist subcontractors and/or suppliers.

Ceramic floor tiling
Tile floorings shall provide a suitable surface and be fit for purpose.
The installation of the tiling should follow the guidance contained in BS 5385 – 3: 2014 Wall and floor tiling.
Note: The guidance below is for ceramic tiling only and does not apply to other heavier tiles such as Marble, Travertine or stone which would be
considered too heavy for a traditional suspended timber floor construction.

Background surfaces
Background surfaces should be adequate to support ceramic tiles, and as a minimum should be:
•
•
•
•

•

Level and even enough to provide a plane surface; falls should be specified where required.
Resistant to ground moisture; a Damp Proof Membrane (DPM) should be provided to a ground bearing slab.
Adequately dry, i.e. at least six weeks drying out time for concrete base, three weeks for screed.
Movement joints will be required in the tile finishes where they continue over changes in the subfloor construction below For 		
example; below a door opening in an internal wall, where end bearings of beam and block joists may be found. If the tiled floor
finish continues through into another room, a movement joint at the door threshold will be required to prevent cracking in the
tiles occurring.
For internal floors, which might be subjected to significant thermal changes, i.e. direct sunlight in sunrooms, atria or underfloor
heating, etc., the floor area should be divided up by intermediate movement joints into bays of size not greater than 40m2 with
san edge length not greater than 8m.
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Tiles on wood-based substrate
The floor must be fit for purpose and should have adequate stiffness to support the tiles and adhesive.
For floors supported by joists up to 600mm maximum centres, the floor decking should be:
•
•
•
•
•
•
•

18mm exterior grade plywood screwed to the joists at 300mm centres with all square
edges supported on joists or noggins. Plywood should be laid with a 1.5mm–2mm movement gap between boards and at 		
abutments or.
Moisture resistant floor decking overlaid with a minimum 10mm exterior grade plywood fixed to joists at 300mm centres or
A combination of one of the above with a proprietary separating/de-coupling layer, tile backer board or tile bedding 		
reinforcement sheet used in accordance with third party product approved manufacturer’s recommendations.
The length of screw fixings should be at least 2.5 times the thickness of the combined decking material to ensure adequate 		
penetration into the timber sub-floor or joist / strut supports.
Additional solid timber strutting between the joists will be required to assist in stiffening the floor construction for the entire 		
span of the joists between supports, this may include strutting beyond the area of the tiled room e.g. if the joist span continues
over a landing area.
Tiles should be suitable for laying over a timber base and deformable (flexible) tile adhesive (e.g. C2S1), and grout should be used
in accordance with the adhesive manufacturer’s recommendations.
Tiles must be laid to a level finish except where required in a walk in shower / wet room, see paragraph above in respect of this.

Walk in showers and wet rooms floors
The floor areas to a walk in shower or wet room (where the floor area is part of the shower floor) is required to be water proof and drained,
a timber floor deck substrate is not recommended. The floor deck must be a water stable component with a third party product approval
confirming its use for this situation.
•
•
•

The fall to the wet room area floor must prevent ponding and should be between 1:80 to 1:100 to a drainage point.
The floor drainage point must be maintainable and adequate in size to take the intended water flow from the shower head without
flooding occurring.
Due to the need for a fall in the finished tiled surface to an outfall a suitable threshold may be necessary at the wet room door
opening (which gives access to the rest of the accommodation).

FLOOR FINISHES
Screeding
Screeds should be fit for purpose, have a suitable finish and be of an appropriate thickness.

Background surfaces
Background surfaces where screeds are being supported should meet the following requirements:
•
Bond: Background surfaces for bonded screeds should provide an adequate mechanical key. If necessary, cement grouting
or a bonding agent should be specified to provide adequate adhesion.
•
Moisture protection: The floor design should ensure that moisture from the ground does not enter the dwelling.
•
Screed mix: Cement and sand screeds should have a mix ratio of between 1:3 and 1:4.5.
Proprietary additives should have been assessed and have third-party certification.

Surface

Minimum thickness at
any point (mm)

Laid monolithically with base

12

Laid and bonded to a set and hardened base

20

Laid on a separating membrane (e.g. 1000g polyethylene)

50

Laid on resilient slabs or quilts (screed reinforced with galvanised wire mesh)

65

Table 37: Screed thickness required.
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Where service pipes are bedded in the screed, the screed should be deep enough to provide at least 25mm of screed cover over service
pipes, insulation and reinforcing.

Maximum areas of screed
Screeds should be laid room by room. Unreinforced screeds should have a maximum area of 40m2. Expansion joints should be provided and
consistent with joints in the floor slab below.

Curing
Screeds should be cured naturally and should not be covered for at least three weeks.

Finishing of screeds
Screed should provide an even surface as appropriate, as defined within this construction handbook. Concrete floor slabs may be suitably
finished to serve directly as a wearing surface without the need for an additional topping, in accordance with the recommendations of
BS 8204. If required, surface sealers or hardeners should only be used in accordance with the manufacturer’s instructions.

Insulation
Insulation below screeds should have enough compressive strength to support the screed. Damp Proof Membranes should be installed in
the correct positions, as indicated by the insulation manufacturer’s instructions. Sound insulation should be installed in accordance with the
manufacturer’s instructions.

Building services
Where building services pass through the screed e.g. underfloor heating, allowance should be made for thermal movement between the
screed and the service, and so that service pipes can resist chemical attack from the screed.

PAINTING AND DECORATING
Timber
Painting or staining of external timber is required to provide protection and stability, even if the timber is preservative treated. Timber
with moisture content greater than 18% is not suitable for painting or staining.
The paint and stain systems specified should be compatible with any timber preservatives and timber species used.
Where windows and doors are to be stained, proprietary sealants and beads should be used in glazing rebates in accordance with the
manufacturer’s instructions as an alternative to linseed oil putty.

Staining
Timber should be stained in accordance with the manufacturer’s recommendations.

Painting
Painting of timber should consist of at least one primer coat, one undercoat and one finish coat, or alternatively in accordance with
the manufacturer’s instructions.
Masonry and rendering
External brickwork and render should be dry before paint is applied, and paint systems for external brickwork or render should be
applied in accordance with the manufacturer’s instructions.

Metal
Internal and external structural steel should be protected with at least two coats of zinc phosphate primer. A decorative paint finish
may then be applied.
Internal and external steel that has been galvanised to a rate of at least 450g/m2 is acceptable without further protection. Steel
galvanised to a rate of less than 450g/m2 should be protected with at least two coats of zinc phosphate primer and a suitable
decorative finish, where required.
Intumescent paint coverings must be applied in accordance with the manufacturer’s instructions.

Plaster and plasterboard
Plaster and plasterboard surfaces should be prepared and made ready for decorating in accordance with the manufacturer’s
instructions.
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TOLERANCES
P.1

Statutory requirements

P.2
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P.3
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Finishes and fitted furniture
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External works
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TOLERANCES P.1 STATUTORY REQUIREMENTS

P.1 STATUTORY REQIREMENTS
INTRODUCTION
This chapter provides guidance on the required standard of finishes in new homes, for our Warranty requirements. It is important that all
workmanship carried out during construction is completed in accordance with the relevant tolerances, so that the required finishes are
achieved.

LIMITATIONS OF FUNCTIONAL REQUIREMENTS
•
•
•
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A more stringent tolerance may be stated within an existing National or European Standard however, for the purposes of
coverage under the relevant policy, where we have identified a tolerance requirement, this would be deemed suitable to
meet the requirements of the Technical Manual.
We only measure tolerances which are identified within the chapters of the Technical Manual.
These Functional Requirements do not and will not apply to create any policy liability for any remedial works carried out by
the contractor or otherwise, nor to any materials used in those remedial works.
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P.2 MASONRY
BRICKWORK: STRAIGHTNESS ON PLAN
There should be a 10mm maximum deviation in any length of wall up to 5m.
Max deviation
+/- 10mm in any
5m length of wall

DIAGRAM 100

Brick wall

Brickwork straightness on a plan
Max deviation
10mm

35mm

5m

25mm x 25mm
spacing blocks

Nominal wall of line
Reference line

LEVEL OF BED JOINTS
A 10mm deviation is suggested for walls 5m long (a pro rata tolerance is applicable for walls less than 5m long), and a 15mm
maximum deviation for walls over 5m long. There should be no recurrent variations in the level of the bed joint line.

DIAGRAM 101

Level of bed joints

Line of bed joint

+/- 10mm deviation
for walls 5m long

Horizintal
reference line

5000mm

THICKNESS OF BED JOINTS
A 10mm deviation is suggested for walls 5m long (a pro rata tolerance is applicable for walls less than 5m long), and a 15mm
maximum deviation for walls over 5m long. There should be no recurrent variations in the level of the bed joint line.
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PERPENDICULAR ALIGNMENT
Vertical alignments of perpend joints should not deviate drastically from the perpendicular. As a result of the manufacturing process,
not all bricks are uniform in length. Therefore, not all perpend joints will align. However, there should be no collective displacement of
the perpend joints in a wall.

PLUMB OF WALL: OVERALL HEIGHT
There should be a maximum deviation of 20mm in the overall height of a wall.

PLUMB OF WALL: STOREY HEIGHT
The maximum deviation is 10mm in a storey height of approximately 2.5m. Using a 50mm wide spacing block, the plumb bob should be
between 40mm and 60mm away from the wall.

DIAGRAM 102

Overall height

Overall height

DIAGRAM 103

Plumb of wall: storey height
50 x 50mm
spacing block
Plumb line

Storey
height
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STRAIGHTNESS IN SECTION
The maximum deviation is 10mm in any 2.5m height of wall. Using 25mm wide spacing blocks, the masonry line should be anywhere
between 15mm and 35mm from the reference line.

DIAGRAM 104

25 x 25mm
spacing block

Straightness in section
15mm

Reference
line
Max 10mm
deviation
Nominal
wall of line

Max 10mm
deviation

2.5m

35mm

Masonry
line

RENDERED WALLS (PLAIN)
Unless otherwise specified, apply the render coats to produce as flat a surface as possible, and where appropriate check the surface by
measuring between the face and any point along a 1.8m straight edge placed against it. The flatness of the rendered finish will depend
upon the accuracy to which the background has been constructed, the thickness of the render specified and whether grounds and
linings are provided and fixed to a true plane. For render less than 13mm thick, a no tolerance limit is realistic. Significant cracks in the
render, or other damage, such as chips and marks greater than 15mm in diameter, are considered unacceptable.

FAIR-FACED BRICKWORK AND BLOCKWORK
Fair-faced masonry should be completed to a reasonable level, ensuring texture, finish and appearance are consistent. A reasonable
appearance for single leaf 102.5mm brick walls should be to have one finished side only. A neat and tidy finish should be applied to
the other side. Shrinkage due to drying out could lead to the fracturing of unplastered blockwork walls, although cracks of up to
3mm are generally normal due to thermal movement and drying shrinkage.

TILE HANGING
The uniform appearance is to be maintained for panels of tile hanging, especially at abutments.
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P.3 INTERNAL WALLS AND CEILINGS
WALLS AND CEILINGS (PLASTERED AND DRY LINED)
There should be no sharp differences of more than 4mm in any 300mm flatness of wall; the maximum deviation is +/-5mm from a 2m
straight edge with equal offsets, horizontally and vertically, for all wall and ceiling surfaces.

DIAGRAM 105
Straightness of external
reveals

Maximum
deviation
in walls and
ceilings

Flatness of ceiling:
Max +/- 6mm deviation from 2m straight edge with equal offsets

Max
deviation
6mm
2m

Straight edge
1m long
Straightness of
reveal
Level of ceiling: Max
10mm deviation in 2m

Plumb of wall finish:
Max 10mm out of plumb in a storey height
up to 2.5m - max 20mm out of plumb for a
continuous wall height greater than 2.5m

+/- 8mm in 200mm

90°
+/-8mm in
200mm

90°

5mm
2m

90°
Service ducts:
Max 8mm deviation
on internal finish of
service ducts
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90°

15mm

15mm

5mm

Internal corners:
Max 15mm deviation using a
500mm square
Flatness of wall:
Max deviation +/- 5mm from
2m straight edge with equal
offsets horizontally and
vertically
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P.4 JUNCTIONS
JUNCTIONS
If there are changes in the construction materials used due to shrinkage and the differential movement of materials; small cracks (up
to 3mm wide) may become visible in the surface at wall, floor and ceiling junctions.
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P.5 FLOORS
LEVEL
Floors up to 6m across can be a maximum of 4mm out of level per metre, and a maximum of 25mm overall for larger spans. The
effects of normal drying shrinkage on screeded floors could cause some fracturing. Shrinkage of timber floors and staircases is a
natural occurrence when drying out, which could result in the squeaking of materials as they move against each other. This again is a
natural occurrence, and cannot be eliminated entirely.

DIAGRAM 106

Level of floor

Tolerance (level):
Max 4mm out of level per metre, up to 6m across, max
25mm overall in any other case

Deflection
For upper floors (intermediate floors), designers and engineers must observe our tolerances requirements in this Chapter for
levelness of floors. Although a joist might be designed using British standards or Eurocodes to meet permissible deflections; our
tolerances requirement will take precedence.
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P.6 WINDOWS AND DOORS
DOORS
Reference of +/-3mm maximum deviation in 1m head and sill.
The maximum out of level tolerance is 5mm for openings up to 1.5m wide, and 8mm for openings more than 1.5m wide (see Diagram 107).

DIAGRAM 107

Gaps and distortions
in doors
These dimensions are
without prejudice to
satisfactory performance in
terms of weather tightness,
exclusion of draughts
and fire resistance where
appropriate.

Door frame should not be distorted
in the opening

Max 10mm out of plumb over
height of frame (in one direction
only)

The gap between the underside of an internal
door and unfinished floor (concrete, screed, etc)
should be min 5mm and max 22mm
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Door distortion:
Max 5mm across width
Max 9mm in height

Max 5mm gap between door and head og
jamb (for fire doors, use manufacturer's
recommendations). For double doors, the gap at
the meeting styles should be max 5mm
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WINDOWS
For square reveals, a maximum +/-8mm deviation off square is applicable for a reveal up to 200mm deep.

GLAZING
Glass must meet the visual assessment criteria of CWCT Technical Note 35 (TN 35). The total number of faults permitted in a glass unit
shall be the sum total of those permitted by the relevant BS EN Standard for each pane of glass incorporated into the unit concerned.
Faults include:
•
•
•
•

Bubbles or blisters.
Hairlines or blobs.
Fine scratches not more than 25mm long.
Minute particles.

When assessing the appearance of glass:
•

The viewing distance used shall be the furthest stated in any of the BS EN Standards for the glass types incorporated in the
glazed unit. In the event of doubt, the viewing distance shall be 3m.
The viewing shall commence at the viewing distance, and shall not be preceded by viewing at a closer distance.
The viewing shall be undertaken in normal daylight conditions, without use of magnification.
The above does not apply within 6mm of the edge of the pane, where minor scratching is acceptable.

•
•
•

DIAGRAM 108

Distortion in
windows/reveals

Head and sill:
Max out of level tolerance
6mm for openings up to 1.5m
wide. 10mm for openings
more than 1.5m wide

Max 3mm out of level across
reveal (measured from frame

Window frame should not be
distorted in the opening

These dimensions are
without prejudice to
satisfactory performance in
terms of weather tightness,
exclusion of draughts
and fire resistance where
appropriate.

Window frames up to 1.5m
in height - max 6mm out of
plumb. Over 1.5m in height
max 10mm out of plumb

Reveals:
Max out of plumb tolerance
from 6mm for openings up to
1.5m high.10mm for openings
more than 1.5m high

SCRATCHES ON DOORS, WINDOWS AND FRAMES
Factory-finished door and window components should not have conspicuous abrasions or scratches when viewed from a distance of 0.5m.
•
•
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Surface abrasions caused during the building- in process should be removed in accordance with the manufacturer’s 			
instructions, which may include polishing out, re-spraying or painting.
In rooms where there is no daylight, scratches should be viewed in artificial light from fixed wall or ceiling outlets, and not 		
from portable equipment.
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P.7 SKIRTING
It is possible that there will be joints in skirtings on long walls. When viewed from a distance of 2m in daylight, joints will need
to show a consistent appearance. It is anticipated that there will be some initial shrinkage of the skirting after occupation of the
building.
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TOLERANCES P.8 FINISHES AND FITTED FURNITURE

P.8 FINISHES AND FITTED FURNITURE
Fitted furniture with doors and drawers should be aligned vertically, horizontally and in plan. It should also function as designed by
the manufacturer. Adjacent doors and/or drawers with any gaps between them should be consistent. At the intersection of adjacent
worktops, there should not be a visible change in level.

PAINTED AND VARNISHED SURFACES
All surfaces should be reasonably smooth as practicably possible when viewed in daylight from a 2m distance and not by shining any
artificial light onto the surface. Significant nail holes, cracks and splits should not be seen and should be filled to reduce their visible
appearance. Colour, texture and finish should be reasonably consistent and any joints are to be filled where necessary.

KNOTS IN TIMBER
Some seeping of resin from knots is a natural occurrence that may cause paintwork discolouration both internally and externally.
The standard will be met providing the Developer finishes the timber in accordance with Functional Requirements.
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P.9 EXTERNAL WORKS
DRIVES AND PATHS: STANDING WATER
Surface variation should not exceed +/-10mm from a 2m straight edge with equal offsets. Some fracturing or weathering may also
appear if using natural stone due to the make-up of the material. This tolerance applies to principle pathways and driveways to the
dwelling that are required to meet the standards of Part M (Access to Dwellings).

DRAINAGE SYSTEM COVERS
Drainage system covers in hard standing areas should line up neatly with the adjacent ground.
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BRITISH STANDARDS

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.
•
•
•
•
•
•
•
•
•
•
•

•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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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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