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INTRODUCTION

The Premier Guarantee Technical Manual Version 16 is produced for the purposes of identifying what
Functional Requirements are applicable to the design and construction of buildings to be covered by our
Warranty.

This Manual is applicable to all new Warranty projects* where an offer of Warranty has been made on or
after the 1st April 2024, and it applies throughout the UK, unless otherwise stated. This Manual incorporates
additional revisions over the previous version (see the ‘Main Changes to this Version of the Technical
Manual’ page).

*Please refer to the relevant policy coverage. The Manual is not applicable to projects covered under
Completed homes, Self-Build and Commercial policies but can be used as a guide to build to.

The structure of the Technical Manual
The Manual is divided into Sections relating to a specific Building Part / Element of the building.

At the beginning of each Section, the applicable Functional Requirements are provided. These are followed
by supporting guidance, providing solutions to meeting the Functional Requirements.

All the Sections are listed on the ‘Contents’ page of this Manual.

The Manual concludes with the Appendix Sections for:
» Finishes

» Coastal Locations

* Materials, Products, and Building Systems

» Conversions and Refurbishment projects

A digital version of this Manual, and individual Sections, are available on our website.

Functional Requirements

Specific Functional Requirements are provided at the start of each Section of the Manual. These are
fundamental requirements which must be complied with in all cases to achieve Warranty standards.

They are broken down into three specific Technical Requirements covering:
*  Workmanship

* Materials

* Design

Where applicable, a statement identifying the ‘Limitations of Functional Requirements’ may be provided.

Supporting Guidance

Supporting guidance is provided to offer acceptable solutions for meeting the Functional Requirements in
each Section of the Manual based on best practice solutions which are acceptable to us.

If an alternative solution is proposed which is not covered in the supporting guidance, it must still meet the
Functional Requirements and be agreed with the Warranty Surveyor prior to construction of that element.

Premier Guarantee will accept work that meets relevant Building Regulations except where our Warranty
requires a higher standard to be met (e.g. durability / minimum service life).

Whilst this Manual supports the Functional Requirements with guidance solutions, these primarily relate to
low rise construction (buildings of 5 storeys or lower — including the ground floor level). For projects being
managed by our Major Projects team it is suggested that you contact your Major Projects Manager to discuss
any nuances of specific requirements relating to your development.

The Manual does not apply to:

«  Construction elements which are not covered by specific Building Part / Appendix Sections.
* Health and safety matters relating to building operations.

*  Planning matters.

The Manual is not for the purpose of showing compliance with relevant Building Regulations.

The images produced within the Guidance are strictly in relation to our Warranty requirements and are for
illustrative purposes only. Please refer to the relevant Building Control Body to ensure the project detailing
achieves compliance with relevant Building Regulations.

Structural Design requirements

For our Warranty purposes, structural design shall be carried out by suitably qualified persons in accordance
with British Standards and Codes of Practice i.e. Chartered Civil or Structural Engineers whose status
(including professional indemnity insurance) is accepted by us.

On this basis we will, throughout this Manual, just refer to the term ‘Engineer’.

Note:

* In Scotland, the Engineer will require to be independent of the Builder and specialist sub-contractor.

» The Structural design must take account of the durability and service life requirements stated within the
Functional Requirements to each Section.

»  The structural design must also take account of our Tolerances requirements.

The difference between Building Control and Warranty

Warranty approval is not an approval that replaces approval of a Building Control Body, it is in addition too, to
enable Warranty risk matters to be managed over the Warranty period of cover.

The Building Regulations may apply in and around buildings. These requirements are intended to protect
people’s safety, health and welfare. They also set standards for accessibility, water use, energy use and
security. The supporting approved documents give further guidance for many common building situations.
They contain statutory guidance on how to meet the requirements of the Building Regulations.

Warranty provides a latent defects insurance on the home for a 10 year period (please refer to the relevant
policy version). Therefore to minimise the potential for claims during cover, Warranty looks at the expected
service life and durability of materials used and from claims experience identifies key additional requirements
for construction to ensure defects are kept to a standard risk.

So whilst construction may meet Building Regulations, we may ask for additional requirements to satisfy the
Functional Requirements of the Warranty Technical Manual.

Note: As the regulations are the minimum legal requirements our standards are based upon them, but as
stated above at times we may require a higher standard than the minimum.

If you have concerns about performance relating to meeting the Building Regulations, please seek guidance
from your relevant Building Control Body. Our Functional Requirements are limited to Warranty matters only.
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MAIN CHANGES TO THIS VERSION OF THE TECHNICAL MANUAL

The most significant changes are as follows:
Section 1 Ground Conditions:

*  The guidance on Ground Conditions has been updated to make it easier to understand. We have
produced a new easier to use flow chart and introduced guidance for a basic ground investigation which
is required where the phase one site investigation does not flag any hazards.

» Design 1 of the Functional Requirements now states that all site investigations must be dated within 5
years of construction starting on site.

Section 2 Basements:

» Design 1 of the Functional Requirements has been updated to now state ‘Elements that are integral to
the waterproofing structure of basements including foundations, walls and floors shall be designed by an
Engineer to support vertical loading, resist horizontal loading and surcharges including the influence of
nearby trees and topography’.

Section 3 Foundations:

»  We have combined sub section 3.1 (Foundations - Mass Fill) and sub section 3.2 (Foundations - Strip)
from the previous Technical Manual into one new sub section called ‘Foundations - Mass Fill and Strip’.
* New guidance on vibratory ground improvement is provided to take into account latest industry practices.
»  Our ‘Foundations - Trees and Clay’ section has the following changes:
» The ‘Changes in level guidance has been updated to make it easier to understand.
*  We have a new table which outlines where heave precaution should be used in varying situations.
*  New guidance provided for where rafts are proposed in shrinkable / expandable soil within the
influence of trees.

» Updated guidance on strip and mass fill foundations in non-shrinkable soils overlying shrinkable soils.

»  The guidance within the section as a whole has been consolidated.
*  We have introduced new guidance on flexible and rigid retaining walls.
*  We have new guidance on helical (screw) piles.

Section 4 Ground Floors:
» Updated guidance on stepped party walls is provided.
Section 6 External Walls:

*  The limitations of the Functional Requirements has been updated to now clarify: Means of escape,
passive and active systems are not covered by the Warranty.

» Design 1 of the Functional Requirements has been updated to now state that external walls shall be
designed and constructed so that they meet the requirements of the Building Regulations.

» The table for ‘Suitable cavity wall construction depending on exposure, for use with full fill cavity
insulation” has been updated based on latest industry practices.

*  We have updated our guidance on lateral restraint to make it clearer.

* Updated requirements for breather membranes in the timber frame and light gauge steel frame sections.

*  We have clearer guidance on what we categorise as open and closed panel timber frame systems.

*  The guidance for timber frame differential movement has been updated to make it simpler to understand.

* New guidance on gable spandrel panels is provided.

»  New guidance on using light gauge steel frame construction at low level is now provided.

»  Our testing requirements for curtain walling systems has been updated.

* Anew ‘Provision of information’ is added to the different cladding types in sub section 6.5.

*  New requirements for natural stone masonry are provided.

Section 8 External Windows and Doors:

*  We have retitled our section on stacked windows to ‘Vertically Stacked Coupled Window Assemblies’
to better reflect the type of window system we are now referring to within the guidance. This includes
updated guidance to provide more information on coupling joints, testing requirements, structural integrity,
thermal bridging, window sills, accommodating movement and a statement for vertically stacked coupled
window assemblies over 5 storeys.

*  New requirements for water tightness provided for glazing systems in developments over 6 storeys.

Section 9 Stairs:
*  We have new guidance on glazed guarding.
Section 11 Roofs:

» The limitations of the Functional Requirements has been updated to now state ‘Means of escape, passive
and active systems are not covered by the Warranty.’.

*  We have combined sub sections 11.1 (Roofs — Pitched - Pre-formed Truss) and 11.2 (Roofs — Pitched -
Traditional Cut) from the previous Technical Manual and condensed them into one new sub section called
‘Roofs - Pitched Roof Structures’.

»  Our guidance for concrete interlocking tiles, plain tiles and slates has also been condensed into one sub
section called ‘Roofs - Pitched Roof Coverings (Tiles and Slates)’.

*  We have introduced a new sub section titled ‘Panelised Roof Cassettes’.

» Additional guidance is provided for where LR underlays are used on a fully supported material.

* Anew table is included to provide guidance on gauge, headlap and permissible pitch for different pitched
roof covering types.

»  Guidance has been added for additional testing of flat roofs where a test fails.

»  Guidance on the vegetation free zone for green roofs has been updated to provide further details to bring
it in line with latest industry practices.

*  The ‘Provision of information’ for pre-formed trusses and traditional cut roofs now includes:

*  Third party product approval certificate for the roof underlay.
» Details of the ventilation strategy for the pitched roof in line with the guidance provided in this section
and/or BS 55250.

Section 19 Garages:

» New guidance added for ‘Services within a garage’.
* New guidance provided for garage floors. We now recommend garage floors should be laid to a fall and
have a step where they’re integral to the house.

Appendix C:

* In the Functional Requirements, Design 1 from our previous Technical Manual has been removed.

*  New guidance is provided on the required supporting information for cavity trays and DPC’s.

» New guidance provided for steelwork protection categories in varying environments.

*  Guidance added for proprietary products and systems in place of a traditional construction method.

*  We now have guidance on what we require for products that do not have a third party certificate.

»  Our list for what we expect to see in third party product conformity certificate has been updated.

»  Our service life table has been updated to include thermal insulation and breather membranes in
vertically framed external walls.
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FUNCTIONAL REQUIREMENTS

Limitations of Functional Requirements

1. The guidance provided in this Section, is guidance that provides a suggested solution to meeting the
Functional Requirements. If an alternative solution is selected, then this must still meet the Functional
Requirements.

Workmanship

1. All work is to be carried out by a technically competent person in a workmanlike manner.

Materials

1. All samples to be stored and kept in such a way that will not cause inaccuracy when soils are tested.
2. All materials should be stored, installed and protected correctly in a manner that will not cause damage or
deterioration of the product.

Design

1. The site investigation should be completed at an appropriate level for the risk in accordance with the
relevant British Standard. All site investigations must be dated within 5 years of construction starting on
site.

2. Site investigation and remedial measures must meet the requirements of Building Regulations and
additionally; those standards specifically referred to in the references section in the guidance that follows
this Functional Requirement.

3. The design and specifications shall provide a clear indication of the design intent and demonstrate a
satisfactory level of performance.

© MD Insurance Services Limited 2024

GROUND CONDITIONS






1.1.1

SITE INVESTIGATION: Introduction, responsibilities and flow chart of typical site Investigation procedures

Provision of information

Afull set of site investigations shall be made available to the Warranty Provider and all other interested parties prior to the
associated works starting on site. This should include:

1. Phase 1: Geo-environmental Assessment — Desk study and walkover
2. Phase 2: Geo-environmental Assessment — Basic and detailed ground investigation
3. Phase 3: Geo-environmental Assessment — Unforeseen hazards (where applicable)

The Warranty surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

Please note, historical reports greater than 5 years may be used as a reference document for the desk study but investigative
reports of ground conditions must be undertaken and dated within 5 years of construction starting on site.

Introduction

This section sets out the requirements for an acceptable site and ground investigation. It is intended to be flexible and user-
friendly, and includes simple checklists aimed at ensuring compliance.

All sites must have an appropriate level of site investigation which accurately assesses and investigates potential
geotechnical and contamination hazards which may affect the development.

To ensure a consistently high standard, all stages of the work should be carried out by an Engineer or Geologist with at least
five years’ experience of ground and soil engineering. Specifying and using competent qualified personnel will considerably
increase the overall industry standard.

Roles and responsibilities

The roles and responsibilities of those parties involved in any development are the owner, developer, builder and self-builder.

Owner/developer/builder/self-builder

The provision of clear development proposals for the site, and the implementation of a site and ground investigation using
appropriately qualified personnel, is now a priority for regulators. These demonstrate that any geotechnical and contaminated
land risks can be appropriately and safely dealt with. Specific health and safety responsibilities, in particular, on larger
developments reference to the Construction and Design Management (CDM) Regulations compliance is required.

Environmental Health/Contaminated land officer
The provision of advice to the local planning department on technical matters and planning conditions requires the
submission of a comprehensive site investigation and an associated risk assessment.

Local Authority Building Control
Building Control is responsible for enforcing the Building Regulations, and will require a comprehensive site investigation.

Health and Safety Executive
The HSE are responsible for health and safety at work, including the CDM Regulations.
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Site Investigation procedures flow chart

Phase 1: Geoenvironmental Assessment
Desk study and walkover. Required for all sites

/

Did the phase 1 Geo-environmental
Assessment raise any potential hazards or
are any hazards suspected?

A

| |

Phase 2: Geo-environmental Assessment Phase 2: Geo-environmental Assessment
Basic investigation: Detailed ground investigation:
A basic site investigation shall be carried > Where hazards are evident and identified
out by a qualified and competent ground then a detailed investigation will be required
Engineer for the purpose of Warranty where for Warranty.
no hazards were identified in the phase 1
geo environmental assessment. Yes *
* Manage hazards and risks identified
Did the basic investigation raise any A
potential hazards or are any hazards —
suspected?

{

|—>| Provide documentation and verification

Phase 3: Geo-environmental Assessment — Unforeseen hazards

Unforeseen hazards may become evident at any stage of development and additional ground investigations will be
required to determine the extent and condition of the unforeseen hazards. Where this occurs during the construction
phase, the developer should ensure the building designers, regulatory authorities and Warranty Provider is provided with
the concluding comments and additional reports.

GROUND CONDITIONS




1.1.2

SITE INVESTIGATION: Phase 1:

Geo-environmental Assessment — Desk study and walkover (all developments)

Introduction

The aim of the Phase 1 Geo-environmental assessment is to identify and assess
the potential geotechnical and geo-environmental (contamination) hazards on the
site. Since all sites are different, it is important to identify the scope and purpose.

Any issues specifically excluded should also be noted if these might normally be
expected as part of the desk study.

The phase 1 Geo environmental assessment should consist of both a desk study
and walkover survey and this is required for all developments.

Desk study (required for all developments)

The desk study is essential to all warranty sites. The contents of the report
highlights the site location, the geology, hydrogeology (ground water), surface
water and flooding, topographical features and past investigations undertaken on
or close to the site.

It is an overall collection and examination of existing data brought together from a
wide variety of sources. The purpose of the assessment is to indicate the potential
hazards at the very early stage of the development and provide the guidance for
more detailed exploratory investigations.

Alisting of the contents of a Phase 1: Geo-environmental report along with their
sources of the data can be found in the checklists within this section.

Key points for a desk study

The following headings are what to expect within a Phase 1 - Geo-environmental
assessment — Desk Study report.

Site description

The description should outline the exact extent of the site, and should include the
site address the grid reference and elevation above sea level. The boundaries
topography of the site should be clearly defined.

Geology and mining

The bedrock geology, any overlying superficial deposits and the effects of
weathering should all be described, together with any geological faults that may
affect the site. An explanation of the likely ground conditions should be given,
together with reference to any other mapped geological features, particularly if
there are likely to be any natural cavities or solution features.

In former coalfields, or other areas of mineral extraction, the maps may not
always record the presence of old or active workings particularly shallow or
surface workings. The likelihood of shallow coal workings affecting surface
stability should be established in conjunction with a Coal Authority report. Such
reports also record areas that have been affected by the extraction of brine, which
is particularly prevalent in the Cheshire area of the UK. Other forms of mineral
extraction will require site-specific research possibly requiring investigative or
exploratory work.

Solution (soluble) features

Solution features (such as pipes, swallow holes and solution cavities, sometimes
loosely infilled with drift deposits) are commonly found in chalk, caused by water

draining through the chalk and dissolving it. They can also be found in Limestone
and other soluble rocks. The British Geological Survey categorises the five main

soluble rocks found in the UK as Chalk, Limestone, Gypsum, Dolomite, and Salt.

The risk of solution features should be addressed in the site investigation report
(commonly from an Envirocheck or GroundSure report on geological hazards,
both on-site and locally).

Hazard maps are available with different coloured areas representing different
levels of risk. Where the risk is moderate or high, special precautions should
be taken, which for strip foundations would include careful inspection of the
excavation, probing and use of reinforcement to span potential voids.
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Ground gases and radon

Potential naturally occurring ground gases and where sites previously used for the
industrial, commercial and social use will need to be identified for the purpose of
building and environmental protection.

The need to incorporate radon protection measures should be determined
by reference to risk maps produced by the Health Protection Agency. Such
information is also usually included within commercially available datasets.

Geo-environmental risk assessment and the conceptual site model

A quantitative health and environmental Risk Assessment should be carried out
as part of the assessment. The process of a Risk Assessment is set out in Part 1A
of the Environment Protection Act 1990, and amended in subsequent legislation.

This act introduces the concept of a pollution linkage, which consists of a pollution
(contaminative) source or hazard and a receptor, together with an established
pathway between the two. For land to be contaminated, a pollution linkage
(r;arz]ard-pathway-receptor) must exist; this forms a so-called ‘conceptual model’

of the site.

Hydrology and Hydrogeology

A significant part of the desk study will consider an assessment of flooding risk
to the site. The presence of surface water features and drainage should be
described, and the overall risks of flooding to the site should be determined,
primarily with reference to the Environment Agency flood map data and Local
Authority-commissioned strategic flood risk assessments. Flood risk data is
continually being updated by the Environment Agency and Local Authority.

The hydrogeology of the site provides an understanding of the transpiration of
water below the surface of the ground. Sites where a principle or secondary
aquifer and Source Protection Zones are identified are susceptible to pollution of
the ground water.

Any ground water or surface water abstraction points ‘downstream’ of the site,
particularly any potable (drinking water) abstraction points, should be recorded, as
this may have liability implications should the development cause any pollution.

Site history
The history of the site and the surrounding areas is extremely important when
assessing the likelihood of contamination or geotechnical hazards.

The influence or impact of off-site past industrial use, (e.g. agricultural use, below
ground mining, landfill and quarrying) will depend upon the type of industry, the
underlying geology and the topography. However, consideration should normally
be given to any such features within a 250m radius of the site (or further where
appropriate) with the potential to affect it.

It should be remembered that historical maps only provide a snapshot in time, and
care must be taken when interpreting what may have occurred in the intervening
years.

Environmental setting

The question as to whether a site poses an actual or potential environmental risk,
or is at some external risk from pollution, will be determined by its environmental
setting. This will in turn depend upon the site’s topography, geology, hydrogeology
and hydrology, amongst other site-specific considerations.

It is necessary to consider other potential sources of contamination, such as
pollution control licenses, discharge consents, hazardous sites (COMAH,
NIHHIS), pollution incidents, landfills, waste treatment sites and past and current
industrial sites.

Geotechnical assessment
Although no intrusive investigation may have been undertaken it should be
possible to give preliminary indications in respect of the geotechnical matters

Walkover survey (required for all developments)

This survey is undertaken to identify and verify the potential hazards for
construction based upon the findings of the Phase 1 Geo-environmental Desk
study assessment of the site and surroundings.

The walkover should be always undertaken by a competent person who can
interpret the desk study and relate it to the actual site conditions. Photographs are
an essential means of recording the potential hazards.

Potential Hazards that will require further investigation include:

= Topography (physical features)

Significant and abrupt changes in slope and site depressions
Overburden on slopes

Excavation at the bottom of slopes

Landslip and subsidence

Contamination — tipped or imported harmful material
Species, height and spread of tress hedges and scrub

Tree and vegetation condition

= Geology (soils and rocks)
= Ground Conditions — basic soil types and classifications
= Below surface compressible materials
= Surface cracking
= Sudden changes in soil types

= Hydrology (surface water)

Waterlogged ground

Signs of flooding

Aquatic plants and grasses

Ponds, water courses and springs

Discoloured water - source

= Hydrogeology (ground water)
= Tree and vegetation — water demand on sub-surface soils
= Hedgerow and scrub — Dying or sparse

= Historic (local buildings)
= Damage to buildings or structures - cracking
= Building movement - tilting
= Below ground services

= Local Information
= Local knowledge — mining, landfill, localised flooding
= Past uses — local history, place and street names

The results

The collation of information from the desk study along with the walkover survey
shall be evaluated and recorded by a qualified Surveyor or Engineer. The
resulting initial assessment report shall include sufficient details appropriate to the
site.
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1.1.3 SITE INVESTIGATION: Phase 1: Geo-environmental Assessment — Desk study checklist

Checklist for Phase 1: Geo-environmental Assessment (Desk Study)

Site Description (and surrounding area of relevance)
Location, O.S. grid reference and plans
Topography, levels

Site layout and main features

Site infrastructure

Site description and topography

Made ground, erosion, cuttings or quarries
Slope stability

Evidence of faulting or mining
Watercourses, seepages or sinks
Marshy or waterlogged ground

Type and health of vegetation

Existing structures and condition
Existing on-site processes

Demolished structures/old foundations
Visual evidence of contamination
Existing site operations

Underground and overhead services
Trees

Previous site conditions and current use
Site proposals

Mining

Past, present and future mining

Reference to geological sources

Coal Authority Mining Report

Register of abandoned mine plans and opencasts

Shaft register

Other mining, e.g. sand, sandstone, limestone, brine, etc.

Geology

Geological maps (1:50,000 and 1:10,000 scale)
Memoirs

Technical reports

Previous site investigations

Previous laboratory results — Soil sampling
Engineering geological maps

Existing trial pit or borehole logs and reports
Subsidence features

Hydrogeology and hydrology

= Ground water vulnerability

= Aquifer status

= Abstraction licences (within 1km)

= Flood risk, drainage and watercourses (within 1km)

Local Authority consultation
= Building Control, Planning and Environmental Health/Contaminated Land Officer
= Petroleum Officer

Archival research

Past O.S. mapping and previous on-site and off-site usage possible contaminants associated with former use(s)
Town plans

Local history records, books and photographs (where relevant and practicable)

Aerial photographs (where relevant)

Archaeological register (where relevant)

Contamination

= Likely contaminants based on past history
= Hazard-Pathway-Receptor scenario

= Preliminary Conceptual Site Model

Environmental database
= Operational and former landfill sites, scrapyards and waste processing sites
= Radon protection measures
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1.1.4

SITE INVESTIGATION: Phase 2 and 3: Geo-environmental assessment

Introduction

The outcome of the desk study and the walkover survey will provide the scope for the phase 2 Geo-environmental
assessment and involves using a combination of various intrusive techniques depending on the risks identified.

The investigation must be designed to provide the appropriate level of information on ground and ground water conditions on
the site, together with identifying potential areas of contamination. The investigation should be undertaken in accordance with
the principles of:

= BSEN 1997-1: Eurocode 7 - Geotechnical design - Part 1: General rules.
= BS EN 1997-2: Eurocode 7 - Geotechnical design - Part 2: Ground investigation and testing.
= BS 5930 and BS 10175.

The dates of the investigation and the methods used should be stated, with the exploratory trial pit or borehole positions
clearly being shown on a drawing.

Basic ground investigation

A basic ground investigation shall:

= Be carried out by a qualified and competent Engineer.

= Be carried out where no hazards were identified in the phase one geo environmental assessment.

= Include an assessment of observations specific to the site.

= Include ground material testing to provide assurance to the warranty provider that sites are free from potential hazards
that can influence the design of the building.

Trial pitting
This method enables:

= Soil conditions to be closely examined at any specific point and samples to be taken.
= It gives useful information on the stability of excavations and water ingress.
= Material and any other required ground tests can easily be undertaken in the open trial pit.

The following should be considered where trial pits are proposed:

= They should be at least three times the anticipated foundation depth where possible, or sufficient to prove a founding
formation material suitable to support the design loads of the developments structure.

= They should be excavated outside of the proposed foundation area where possible.

= The distance from the edge of the trial pit from a foundation should be at least the proposed foundation depth plus
250mm.

= On completion excavations are normally backfilled.

A detailed ground investigation should be carried out:

= Where the basic investigation reveals potential hazards.
= Where the basic investigation reveals anomalies not previously raised in any site investigation.
= If there are any doubts about the condition of the ground.

Detailed ground investigation

Where hazards are evident, an intrusive investigation will be required. A detailed ground investigation will be required where
hazards are evident and identified from:

= The initial scope of the ground investigation.
= Phase 1 Geo-environmental assessment (desk study and walkover survey).
= Basic ground investigation.

The detailed ground investigation shall be undertaken by a qualified Engineer or consultant to determine the nature and the
extent of the identified hazard and the risk.

The detailed Phase 2 Geo-environmental assessment shall adopt a clearly defined structured and detailed approach to the
investigation for gathering site information and testing and include:

Basic ground investigation

Changing development proposals — Usage

Ground conditions — complexity of materials and stratum
Influence of foundations on the bearing strata
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= Presence of contaminants and ground gases
= Surface and ground water
= Geology, topography and site history

On site intrusive investigation and soil sampling is required for foundation and basement designs which extend further into
the ground. Investigations require the use of deeper boreholes and the use of rigs and different sampling will need to be
specified.

In order for the development of the site to succeed the liabilities and site hazards will need to be managed and communicated
in the detailed Phase 2 Geo-environmental ground investigation report. Further assessment of ground conditions through
Investigation may be required to fully address the development objectives.

Types of intrusive investigations
An intrusive investigation may comprise the following:

= Window sampling:
Window sampling consists of driving a series of 1m and 2m long tubes into the ground using a dropping weight. On
completion of each run, the tube is withdrawn. The next tube is then inserted and the process repeated to provide a
continuous profile of the ground. On each run, the tube diameter is reduced in order to assist in its recovery. When
complete, the borehole is normally backfilled. It is also possible to carry out standard penetration tests (SPT) using the
window sampling equipment.

= Shell and auger boring:
This technique uses a tripod winch and a percussive effect with a variety of boring tools, where disturbed and undisturbed
samples can be taken. This is the most suitable method for soft ground investigation as it enables the maximum amount
of information to be obtained. However, minor changes in lithology may be overlooked unless continuous undisturbed
sampling is used.

Disturbed samples of soils can be taken for identification and classification purposes. In cohesive soils, ‘undisturbed’
samples 100mm in diameter can be taken by an open drive sampler for laboratory testing of strength, permeability and
consolidation characteristics.

SPT are used in granular and cohesive materials and in soft or weathered rocks. The resulting ‘N’ value can be compared
to empirical data on strength and relative density. Difficulties in obtaining true ‘N’ values mean they should only be used
as a guide, and not as an absolute value in foundation design.

= Rotary drilling:
Two main types of rotary drilling can be carried out in rock. Rock coring using a diamond or tungsten carbide-tipped core
bit provides samples and information on rock types, fissuring and weathering. Open-hole drilling only produces small
particles for identification purposes, and the information gained is therefore limited. The latter is, however, useful as a
quick method of detecting major strata changes and the location of coal seams and old workings. Water, air, foam or
drilling muds may be used as the flushing medium in either case.

Rotary open-hole drilling is carried out to determine the existence of any voids or broken ground that could affect surface
stability. Due to the risk of combustion, the drilling is normally done using a water flush. On completion, the boreholes
are backfilled with bentonite cement. A Coal Authority Licence is required in advance of any exploratory work intended to
investigate possible coal workings.

= Geophysics:
Geophysics can be used in certain situations and is useful where significant anomalies exist in the ground. Ground-
penetrating radar is probably the most common for defining near-surface features. The results from geophysics can be
variable and, combined with the relative high cost, should be used advisedly.
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1.1.5

SITE INVESTIGATION: Phase 2 and 3: Geo-environmental assessment continued

Strata profile

Full strata descriptions should be given based on visual identification and in accordance with the requirements of:

= BS EN ISO 14688-1: Geotechnical investigation and testing - Identification and classification of soil - Part 1
= BS EN ISO 14688-2: Geotechnical investigation and testing - Identification and classification of soil - Part 2
= BS EN ISO 14689: Geotechnical investigation and testing — Identification, description and classification of rock

Soil description

Samples from boreholes or trial pits should be fully described in accordance with the latest guidance from the British
Standards and Eurocodes. They should include colour, consistency, structure, weathering, lithological type, inclusions and
origin. All descriptions should be based on visual and manual identification as per recognised descriptive methods.

Mining areas - Key requirements for foundations

Any foundations must be designed to clearly demonstrate that design loads are transferred to known soil strata capable of
supporting those loads. Foundations should be designed to ensure that long-term settlement does not exceed 25mm (or
10mm for piles) or 1:500 (differential), unless more stringent criteria are required by the Engineer. It is therefore essential that
mine workings past and present are established.

The potential for mine workings and mine entries within an influencing distance of the proposed development should be
addressed by an Engineer prior to commencement of works, and in accordance with CIRIA guidance (including CIRIA C758D
Abandoned mine workings manual), Coal Authority Technical Guidance Notes (including TGN01/2019) and our “Mining -
Structural Requirements” document.

Reference should be made to reports on geological hazards, such as Envirocheck or GroundSure reports, both on-site and
locally.

For further guidance on foundation proposals in mining areas, please refer to the Warranty Good practice guide: ‘Mining -
Structural Requirements’ available on the Warranty website.

The dates of the investigation and the methods used should be stated, with the exploratory trial pit or borehole positions
clearly being shown on a drawing.

Soluble geology - Key requirements for foundations

The foundation scheme shall be designed to clearly demonstrate that the foundations are capable of supporting and
transferring the design loads safely to known soil strata that can be demonstrated from the appropriate project Site
Investigation report to be capable of carrying the load, using the appropriate soil properties obtained from geotechnical
testing. Where there is a moderate to high risk of voids being present, the foundations shall be designed in the first instance
to span across a void of at least 5 metres without settlement greater than 25 mm (10mm for piles) or differential settlement tilt
greater than 1:500 for low rise buildings unless more stringent criteria are required by the Engineer. For buildings greater than
three storeys please contact the Warranty surveyor.

The potential effects of soakaways, leaking drains, run off, etc. on the chalk will need to be considered and addressed in the
design.

CIRIA C574: Engineering in Chalk, 2002 gives the following recommendations:

Concentrated ingress of water into the chalk can initiate new dissolution features, particularly in low-density chalk, and
destabilise the loose backfill of existing ones. For this reason, any soakaways should be sited well away from foundations for
structures or roads, as indicated below:

= In areas where dissolution features are known to be prevalent, soakaways should be avoided if at all possible but, if
unavoidable, should be sited at least 20m away from any foundations.

. ¥Vhere the chalk is of low density, or its density is not known, soakaways should be sited at least 10m away from any
‘oundations.

= For drainage systems, flexible jointed pipes should be used wherever possible; particular care should be taken for the
avoidance of leaks in both water supply and drainage pipework.

= Asthe chalk is a vitally important aquifer, the Environment Agency and Local Authority must be consulted when planning
soakaway installations where chalk lies below the site, even where it is mantled with superficial deposits.

For further guidance on foundation and drainage proposals in areas where solution features in soluble rocks are present

or known to exist, please refer to the Warranty Good Practice Guide: ‘Solution features in soluble rocks’ available on the
Warranty website.
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Phase 3: Geo-environmental Assessment — Unforeseen hazards (where applicable)

In some cases of intrusive investigations reveal hazards which are unforeseen where further investigation may be required
or where the earlier Phase 2: Geo-environmental assessment has been preliminary. The requirement for additional ground
investigation is required to determine the extent and condition of this unforeseen hazard.

Unforeseen hazards may also become evident during construction. When such occurrence happens the developer is to
ensure that the building designers are notified of the potential hazard. A scope for the additional investigative works is
established. The concluding comments of the additional report and the management of the unforeseen hazard is conveyed to
the regulatory authorities, designers and the warranty provider.

GROUND CONDITIONS



1.1.6 SITE INVESTIGATION: Phase 2: Geo-environmental Assessment — Ground investigation checklist

Checklist for Phase 2: Geo-environmental Assessment (Ground Investigations)

Trial pits

Strata profile and description

In-situ gas testing for methane, carbon dioxide and oxygen
Landfill gas, marsh gas and mine gas

In-situ shear strength testing

In-situ Mexe Cone Penetrometer for CBR/in-situ shear strength
Full description of ground and ground water conditions
Soakaway testing

Geotechnical contamination laboratory testing

Boreholes

= Cable percussive, window sampling, dynamic probing or rotary drilling to BS 5930

= Use of British drilling association accredited drillers

= Full description of ground and ground water to BS 5930

= Installations for long-term gas and water monitoring (if required)

= Geotechnical laboratory testing (BS 1377) and contamination testing if suspected by accredited laboratories

Other methods of investigation
= Geophysics
= Cone penetrometer

Recommendations for reports

Foundations and retaining walls

= Foundation type, depth, bearing capacity and settlement

= Ease of excavation

= Sulphate/acidity/concrete class

= Shrinkage/heave

= Effect of vegetation, including building Near trees

= Buoyancy or flotation effects

= Ground improvement options, e.g. Piling, Vibro, compaction, etc.

Mining
= Precautions for foundations in respect of past or future mining
= Treatment of shallow mine workings

= Capping of shafts

Landfill/mine gas/Radon

= Requirements for long term monitoring

= Protection measures for structure

= Venting measures

Road construction

= CBR of subgrade and its preparation
= Sub-base type and thickness

= Excavation of unsuitable material

= Soil stabilisation

= Frost susceptibility

Drainage and excavations

= Ground water regime including de-watering

= Use of soakaways

= Support and ease of excavation

= Rock levels

= Use of sheet piling, diaphragm, bored piles and ground anchors
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Earthworks

= Compaction characteristics

= Surcharging and self-settlement

= CBR at formation level

= Slope stability and slope stabilisation

= Suitability of excavated material for re-use

Contamination

= Full assessment of contamination testin

= Hazard-Pathway-Target scenarios/Conceptual Site Model
= Risk assessment and liability

= Precautions or remediation of contamination

Further investigation
= Is further investigation needed?
= Nature of further investigation

GROUND CONDITIONS




1.1.7

SITE INVESTIGATION: Phase 2:

Site and Laboratory testing

Site - gas monitoring

Methane is the dominant constituent of landfill gas, and can form an explosive
mixture in air at concentrations of between 5% and 15%. Thus, 5% methane in air
is known as the Lower Explosive Limit (LEL). Concentrations less than this do not
normally ignite. Carbon dioxide can also be a potential problem, especially where
it occurs in concentrations greater than 1.5%.

In-situ gas tests should be carried out in the boreholes on completion, and

in probe holes made in the sides of the trial pits. Testing is with a portable
meter that measures the methane content as its percentage volume in air. The
corresponding oxygen and carbon dioxide concentrations are also measured.
Care is needed with this, since the rapid mixing and dilution of any gases within
the atmosphere can occur very quickly.

A more accurate method used to monitor over the longer term consists of gas
monitoring standpipes installed in boreholes. These typically comprise slotted
UPVC pipework surrounded by single sized gravel. The top 0.5m to 1m of
pipework is usually not slotted and is surrounded by bentonite pellets to seal the
borehole. Valves are fitted and the installations protected by lockable stopcock
covers normally fitted flush with the ground. Monitoring is again with a portable
meter and is usually done on a fortnightly or monthly basis, with at least six visits
being appropriate for most sites.

The risks associated with the gases should be considered in accordance with

documents such as:

= BS 8485: Code of Practice for the characterisation and remediation from
ground gas in affected developments.

= CIRIA Report C665 Assessing risks posed by hazardous ground gases to
buildings.

Soil strength

Hand vane and MEXE cone penetrometer tests can be carried out in trial pits in
order to assess the strengths and CBR values of made ground, soils and heavily
weathered bedrock materials.

Soakaways

If sustainable drainage is being considered, soakaway testing should be carried
out. This is preferably done in trial pits, with the aim of intersecting permeable
soils or naturally occurring fissures within bedrock.

Soakaway testing involves filling the trial pits with water from a bowser or such
like, and measuring the fall in water over time. Where possible, two tests should
be carried out to allow the immediate surrounding ground to become saturated.
By knowing the dimensions of the trial pit, the permeability and/or rate of
dissipation can be calculated.

Soakaway test results obtained from small hand-dug pits or shallow boreholes
should be treated with caution.

Geotechnical

Soil testing should be carried out to BS 1377: Methods of test for soils for
civil engineering purposes, and the laboratory used should be recorded
and conducted by an approved UKAS laboratory. Normally, the results are
summarised and the full results appended.

Contamination

As with the investigation, the sampling should be under the full-time direction of
either a Engineer or Geologist. All the recovered soil samples should be screened
on-site for any visual or olfactory evidence of contamination, including the
presence of Volatile Organic Compounds (VOCs). Samples should be selected
from the trial pits and boreholes based on those most likely to be contaminated,
and those that will give the most appropriate indication of the spread of any
contaminants. The samples should be stored in either glass or plastic containers
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and where necessary kept in cooled conditions. Testing should be carried out
by a UKAS accredited laboratory, in accordance with the Environment Agency’s
Monitoring Certification Scheme; MCERTS performance standards.

The aim of this is to make a preliminary assessment of the level of any
contamination on the site, in order to determine if there are any significant
risks associated with contaminants in respect of both human health and the
environment, including controlled waters. In addition to the soil, ground water
samples should be tested where appropriate.

Natural or in-situ moisture content

The natural or in-situ moisture content of a soil is defined as the weight of water
contained in the pore space, expressed as a percentage of the dry weight of solid
matter present in the soil. Soil properties are greatly affected by the moisture

content and the test can help provide an indication of likely engineering behaviour.

Liquid and plastic limits

Two simple classification tests are known as the liquid and plastic limits. If

a cohesive soil is remoulded with increasing amounts of water, a point will

be reached at which it ceases to behave as a plastic material and becomes
essentially a viscous fluid. The moisture content corresponding to this change is
arbitrarily determined by the liquid limit test. ‘Fat’ clays, which have a high content
of colloidal particles, have high liquid limits; ‘lean’ clays, having low colloidal
particle content, have correspondingly low liquid limits. An increase in the organic
content of clay is reflected by an increase in the liquid and plastic limits.

If a cohesive soil is allowed to dry progressively, a point is reached at which it
ceases to behave as a plastic material, which can be moulded in the fingers, and
becomes friable. The moisture content of the soil at this point is known as the
‘plastic limit’ of the soil.

The water content range over which a cohesive soil behaves plastically, i.e. the
range between the liquid and plastic limits, is defined as the plasticity index.

A cohesive soil with natural water content towards its liquid limit will, in general,

be an extremely soft material, whereas a cohesive soil with natural water content
below its plastic limit will tend to be a firm or stiff material.

Particle size distribution

Knowledge of particle size distribution is used to classify soils and indicate likely
engineering behaviour.

BS EN ISO 14688-1 defines soils in relation to their particle size, as shown below:

Coarse sand 2mm-0.63
Medium sand 0.63mm-0.2mm
Fine sand 0.2mm-0.063

Boulders >200mm
Cobbles 200mm-63mm

Coarse silt 0.063mm-0.02mm
Medium silt 0.02mm-0.0063mm
Fine silt 0.006mm-0.002mm

Course gravel 63mm-20mm
Medium gravel 20mm-6.3mm
Fine gravel 6.3mm-2mm

Clay <0.002mm

Bulk density

The bulk density of a material is the weight of that material per unit volume, and
includes the effects of voids whether filled with air or water. The dry density’ of a
soil is defined as the weight of the solids contained in a unit volume of the soil.

Permeability

The permeability of a material is defined as the rate at which water flows through
it per unit area of soil under a unit hydraulic gradient.

Consolidation characteristics

When subjected to pressure, a soil tends to consolidate as the air or water in the
pore space is forced out and the grains assume a more densely packed state.
The decrease in volume per unit of pressure is defined as the ‘compressibility’ of
the soil, and a measure of the rate at which consolidation proceeds is given by the
‘coefficient of consolidation’ of the soil. These two characteristics, Mv and Cv, are
determined in the consolidation test, and the results used to calculate settlement
of structures or earthworks by a qualified person.

Strength characteristics

The strength of geological materials is generally expressed as the maximum
resistance that they offer to deformation or fracture by applied shear or
compressive stress. The strength characteristics of geological materials depend
to an important degree on their previous history and on the conditions under
which they will be stressed in practice. Consequently, it is necessary to simulate
ifn laboratory tests, the conditions under which the material will be stressed in the
ield.

In general, the only test carried out on hard rocks is the determination of their
compressive strength, but consideration must also be given to fissuring, jointing
and bedding planes.

The tests currently used for soils and soft rocks fall into two main categories. First,
those in which the material is stressed under conditions of no moisture content
change, and second, those in which full opportunity is permitted for moisture
content changes under the applied stresses. Tests in the first category are known
as un-drained (immediate or quick) tests, while those in the second category are
known as drained (slow or equilibrium) tests. The tests are normally carried out in
the tri-axial compression apparatus, but granular materials may be tested in the
shear box apparatus.

The un-drained tri-axial test gives the apparent (cohesion) Cu and the angle of
shearing (resistance) Qu. In dry sands, Cu = 0 and Qu is equal to the angle of
internal friction, whereas with saturated non-fissured clays Qu tends to 0 and the
apparent cohesion Cu is equal to one-half the unconfined compression strength
Qu. On site, the vane test gives an approximate measure of shear strength.

For some stability problems, use is made of a variant of the un-drained tri-axial
test in which the specimen is allowed to consolidate fully under the hydrostatic
pressure, and is then tested to failure under conditions of no moisture content
change. This is known as the consolidated un-drained tri-axial test. Pore water
pressures may be measured during this test, or alternatively a fully drained test
may be carried out. In either case, the effective shear strength parameters C’ and
@’ can be obtained, which can be used to calculate shear strength at any given
pore water pressure.

Compaction

The density at which any soil can be placed in an earth dam, embankment or road
depends on its moisture content and on the amount of work used in compaction.
The influence of these two factors can be studied in compaction tests, which

can determine the maximum dry density (MDD) achievable at a certain optimum
moisture content (OMC).

California Bearing Ratio (CBR) test

In flexible pavement design, knowledge of the bearing capacity of the sub-grade is
necessary to determine the thickness of pavement for any particular combination
of traffic and site conditions. The quality of the subgrade can be assessed by
means of the CBR test, or approximately by the MEXE cone penetrometer.

Chemical tests

Knowledge of the total soluble sulphate content and pH of soils and ground water
is important in determining the protection required for concrete or steel in contact
with the ground. Other specialist tests may be carried out on sites suspected of
being contaminated by toxic materials.
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1.1.8 SITE INVESTIGATION: References

Institution of Civil Engineers
References »  Contaminated Land: Investigation, Assessment and Remediation (2nd Edition)
= Specification for Piling and Embedded Retaining Walls
British Standards Institution
BS 1377: Methods of test for soils for civil engineering purposes (Parts 1 to 8)

= BS 3882: British Standard specification for topsoil Joyce, M.D.
= BS 5930: British Standard Code of Practice for Site Investigations = Site Investigation Practice, 1982
= BS 8485: British Standard Code of Practice for the characterization and remediation from ground gas in affected
developments
BS 10175: British Standard Code of Practice for the investigation of potentially contaminated sites London District Surveyors Association
BS EN 1997-1: Eurocode 7 - Geotechnical design - Part 1: General rules = Notes for the design of straight shafted bored piles in London Clay

BS EN 1997-2: Eurocode 7 - Geotechnical design - Part 2: Ground investigation and testing

BS ISO 14688-1: Geotechnical investigation and testing - Identification and classification of soil - Part 1

BS ISO 14688-2: Geotechnical investigation and testing - Identification and classification of soil - Part 2 OPDM

BS ISO 14689-: Geotechnical investigation and testing — Identification, description and classification of rock = Planning Policy Statement 23: Planning and Pollution Control Annex 2: Development on Land Affected by Contamination
BS8004: British Standard Code of Practice for Foundations

BRE

= Radon: Guidance on protective measures for new dwellings, BR 211

= Protective measures for housing on gas-contaminated land, BR 414, 2001
= Cover systems for land regeneration, 2004

= Concrete in aggressive ground, Special Digest SD1, 3rd Edition, 2005

= BRE IP 5/97: Building on Fill — collapse compression on inundation

CIEH
= The LQM/CIEH Generic Assessment Criteria for Human Health Risk Assessment (2nd Edition)

CIRIA
= Assessing risks posed by hazardous ground gases to buildings, CIRIA C665

= Shaft friction of CFA piles in chalk 2003, CIRIA PR 86

= Engineering in chalk 2002, CIRIA C574

» CIRIA C758D Abandoned Mine Workings Manual

DoE

* CLR Reports 1-4

= Waste Management Paper No. 26A, Landfill Completion: A technical memorandum...
= Waste Management Paper No. 27, Landfill gas: A technical memorandum...

DEFRA

Contaminated land report CLR 11, 2002 (7-10 withdrawn)

R & D Publications TOX 1 - 12, 14, 16 - 25

R & D Publications SGV 1, 3,4, 5,7, 8, 9, 10, 15 and 16 (withdrawn)

Improvements to contaminated land guidance - Outcome of the “Way Forward”, 2008
Exercise on soil guideline values, 2008

Guidance on the legal definition of contaminated land, 2008

DETR
= Circular 02/2000. Contaminated land, 2000
= Guidelines for environmental Risk Assessment and management, 2000

Guidance for the safe development of housing on land affected by contamination, 2000

Guidance for waste destined for disposal in landfills, Version 2, 2006

Protective measures for housing on gas-contaminated land remediation position statements, 2006
Guidance and Monitoring of Landfill Leachate, Groundwater and Surface Water

Human Health Toxicological Assessment of Contaminants in Soil (Science Report SC050021/SR2), 2008
Updated Technical Background in the CLEA Model (Science Report SC0520021/SR3)

Environment Agency
= Using Soil Guideline Values, 2009

HMSO

Environmental Protection Act 1990

Environment Act 1995

UK Water Supply (Water Quality) Regulations 2000
The Water Act 2003
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FUNCTIONAL REQUIREMENTS

Limitations of Functional Requirements

1.

2.

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.
The guidance provided in this Section, is guidance that provides a suggested solution to meeting the
Functional Requirements. If an alternative solution is selected, then this must still meet the Functional
Requirements.

Only basements described in the Policy document are covered by this Section.

The reference to a basement in this Technical Manual is a structure that is constructed partly or wholly
below ground. For Warranty purposes this can include foundations, retaining basement walls, floors and
below ground roof decks (including podium and transfer decks), sub-base drainage, sumps, light wells
and pavement lights at or below ground level, that are included within the defined basement.

Workmanship

1.
2.
3

All workmanship must be within the tolerance requirements set out in this Technical Manual.

All work is to be carried out by a technically competent person in a workmanlike manner.

Concreting shall not take place during cold weather periods where the working temperature is below 2°C
or where ground conditions are frozen.

Materials

All materials should be stored, installed and protected correctly in a manner that will not cause damage or
deterioration of the product.

All materials, products and building systems shall be appropriately tested and approved for their intended
purpose.

All load bearing structural elements providing support to the Home will have a service life of not less

than 60 years, unless specifically agreed otherwise with us. All other parts of the Home will have a lesser
durability and need planned maintenance, repair or replacement during that reduced period.

All materials should be suitable for the relative exposure of the building in accordance with the relevant
British Standards.
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Design

1.

Elements that are integral to the waterproofing structure of basements including foundations, walls

and floors shall be designed by an Engineer to support vertical loading, resist horizontal loading and
surcharges including the influence of nearby trees and topography.

Basements shall be appropriately designed to ensure that they adequately provide suitable barrier(s)
against contaminants, ground gases, surface and ground water.

At least 8 weeks before the commencement of the basement, the Developer shall provide a structural
waterproofing design and specification for protecting the below ground environment of the basement and
include a site investigation report.

All basements must be designed and constructed to resist water penetration to the habitable areas

of a basement and include a combined system of waterproofing protection. The only exception to not
providing two forms of waterproofing protection is where defined in the supporting technical guidance and
confirmed prior to commencement.

The waterproofing design must be provided by a suitably qualified Waterproofing Design Specialist e.g.
Certificated Surveyor in Structural Waterproofing (CSSW). The Waterproofing Design Specialist must:

a. Have an understanding of hydrogeology and soil mechanics.

b. Be competent for the proposed scheme complexities.

c. Provide a design philosophy which clearly sets out the desired grade of the environment to be
achieved. The design philosophy should clearly set out how the specified design will provide the
required environmental grade based on the specific hydrogeology and ground conditions of the
site.

d. Co-ordinate the proposals from the design team to provide a site specific design.

e. Ensure there is a continuity provided between the basement and the above ground damp proof
course constructions.

The following additional elements shall be supported by structural calculations designed by an Engineer:

a. Structural elements outside the parameters of Building Regulations.

b. Specialist structural works.

c. Reinforced concrete elements.

d. Precast structural elements.

e. Any engineered beams/posts manufactured off-site.

Projects consisting of non-standard/modern methods of construction must be supported with evidence
of valid independent third party product conformity certification before an offer of Warranty is provided.
These types of constructions must be declared before commencement.

Type C systems and drainage systems necessary the waterproofing design must be maintainable.

BASEMENTS







2.1.1 GENERAL REQUIREMENTS: Provision of information

Introduction

All basements and below ground structures will need to be evaluated on a project
specific basis for performance against the required environmental grade prior to
any work commencing on site. The Developer must provide evidence to us that
the water proofing design is appropriate for the risk.

Provision of information

1. The Developer is to provide, at least 8 weeks before the commencement
of the basement, evidence to us of a waterproofing design specification
for protecting the below ground environment of the basement and include as
a minimum:

a) Asite specific waterproofing design philosophy provided by a suitably
qualified Waterproofing design specialist.

A site investigation report (Phase 1 & 2 Geo-Environmental Assessment

Report - see the ‘Ground Conditions’ section of this Technical Manual) to

identify the risks, for which the waterproofing design is to be based on.

c) Specify the ‘Environmental Grade’ requirement for below ground
structures in accordance with BS 8102.

d) Site level survey drawings highlighting existing site features.

e) Proposed general arrangement drawings identifying all the plots and
location of any below ground storey levels, lift pits and basements.

f) Drainage layout plans showing maintainable drainage runs, access
provisions and outfalls (this includes all drainage relating to the structural
waterproofing proposals).

b

-

2. Additional supporting information will be required prior to the work
commencing on site and must include, but not limited to:
a) Waterproofing materials — Systems and material specification for the
Design Strategy including sump(s) and pump(s) specification.
b) Site specific detailing for waterproofing of all construction jointing and
service penetrations.
c) Below ground drainage provisions e.g. below slab - internal drainage
systems, surface and foul water, storm water attenuation tanks, etc.
d) Drainage provisions to hardstanding features e.g. light wells and flush
pavement lights.
Landscaping - Intensive roof, podium deck and transfer decks — drainage
and wat)erproofing provisions (see also the ‘Roofs’ section of this Technical
Manual).
f) Construction and structural waterproofing methodology e.g. Engineers
foundation design, walls, floor(s) and roof slab design, temporary and
permanent works.
Evidence of a competent approved installer for the structural waterproofing
works.

=

=

e

-

=

9

3. On completion of the works the following documentation will need to be
provided.
a) Sump pump(s) commissioning certificate.
b) Operations and Maintenance manual for maintainable systems installed
including land drains.

The Warranty Surveyor, at their discretion, may also request supporting

information that demonstrates suitability for use of any materials or systems
contained within the above.
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Examples of structures wholly or partially below ground

A basement can be a structure that is constructed partly or wholly below ground. The following show examples of basements / structures that will require water proofing.
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GENERAL REQUIREMENTS: Waterproofing design

The waterproofing design

The waterproofing design must be appropriate for the specific environment
required and be provided by a suitably qualified Waterproofing Design Specialist
(WDS) e.g. Certificated Surveyor in Structural Waterproofing (CSSW).

Evidence of the site investigation reports, along with a site specific waterproofing
design philosophy must be provided by a suitably qualified Waterproofing Design
Specialist 8 weeks before the commencement of the basement construction.

The Waterproofing Design Specialist must be appointed early in the design stage
to coordinate with the other members of the Design team for the project.

The early involvement of a Waterproofing Design Specialist is an important
consideration because the waterproofing design typically has an influence on
other elements of the structural and/or architectural design.

The Design team should include:
The Developer.

= Waterproofing Design Specialist: To provide an integrated waterproofing
solution to the specified environmental grade.

= Structural Engineer: Responsible for all the structural elements for the
development.

= Geotechnical specialist: To provide ground information of the site including
geology, hydrology, hydrogeology and topography.

= Drainage consultant: To provide guidance for the water control of ground
and surface water including Sustainable Urban Drainage system (SUDS)
provisions across the development site.

Risk based design

The proposed waterproofing should be appropriate to the risk.

The Waterproofing Design Specialist must take account of the:

= Information contained in the site investigation report to identify the risks
associated with geology, hydrology, hydrogeology and topography for the
specific project and not a generic approach.

= The ‘Environmental Grade’ required.

= The existing and proposed site levels and any features which may impact on
the areas of building below ground level.

= Drainage, both new and any retained elements, relating to the structural
waterproofing proposals.

= Information provided by other members of the Design team and co-ordinate to
ensure the waterproof design can be achieved.

The Developer should ensure:

-cll-he Design team provides a coordinated design, based on the waterproofing
esign.

= The workmanship of the trades / contractors involved during the construction
stage will achieve the waterproofing design requirements.

= Any changes to the waterproofing design or associated construction
‘proposed’ during the construction phase, must be reverted to the
waterproofing design specialist to confirm the design will still be appropriate
and the waterproofing design updated.

The approach detailed within BS 8102 involves assessment of a given site to
determine the characteristics that influence risk. With the benefit of knowledge
gained through this investigation and assessment, suitable designs for dealing
with the riscl; of water ingress, gases and contaminants can then be devised and
constructed.

Note:

1. Where relying on the use of a waterproofing product manufacturer’s standard
details, they typically disclaim design responsibility, so it is incumbent on the
Waterproofing Design Specialist to ensure that such details are correct and
appropriate for the site and structure or offer suitable variation.

2. For our Warranty purposes, it must be assumed that the basement will be
exposed to a full height of water during the design life of the building.

3. The design must include a combined system of waterproofing protection
(unless otherwise stated within this guidance).

Site investigation to determine ground conditions
The degree of water present within the ground and the propensity for water-

logging to occur over the lifetime of a structure is a principal driver in assessing
risk and the waterproofing system required. Simplistically, if a basement is
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constructed into a permanently high water table then the degree of protection will
necessarily be greater than a similar structure constructed into a generally dry site.

Therefore:

= An assessment of a site must be based on the results of the site investigation
report and other site-specific factors.

= Seasonal variations in the water table must be accounted for unless long-term
monitoring is undertaken.
Where standing water levels are not noted during a pre-start site investigation,
the drainage characteristics of the ground must receive particular attention.

= Soils with low permeability represent a risk of water-logging or encouraging a
‘perched water table’, where water stands temporarily or permanently within
the ground against a structure. Arguably this affects more properties with
basements versus the true water table level.

Other factors such as site topography and building orientation may have an
impact on the propensity for pressure to come to bear against a below ground
structure and should also receive consideration.

Further guidance on the drainage characteristics associated with different types of
ground maybe found within The Basement Information Centre (TBIC) Basements:
Waterproofing — BS 8102 Principle Considerations 4.3.

Ground gases and contaminants must also be considered within the risk
assessment for the waterproofing design. The Waterproofing Design Specialist
may need to consult with an Engineer with suitable knowledge and experience
with ground gases and contaminants.

While the Site investigation report (Geo-Environmental reports) assess the

risk and guides the waterproofing design, an equally important consideration

is the intended use of the space and the consequences in the event that water
penetration should occur. For example, in properties where the consequences of
water penetration would be severe, such as in a habitable space, an accessible
and maintainable system must be considered and provided.

It could be derived that based upon site investigation reports, the risk of water
pressure ever occurring is low. However given the effects of climate change,
burst water mains or sewers, or any other topographical features e.g. ponds,
watercourses, etc., there still remains a risk of water coming to bear on the
structure.

In summary:
Evidence of the site investigation reports, along with a site specific
waterproofing design philosophy must be provided by a suitably qualified
Waterproofing Design Specialist 8 weeks before the commencement of the
basement construction.

= The site investigation reports assesses the risk and guides the design, but it
should always be assumed that some degree of water pressure will come to
bear on the structure during its lifetime.

The water resisting structure

The principle is to consider and design robustly for expected water pressures that
the structure and waterproofing must resist, based upon the site investigation
reports and site risk assessment. Design considerations may also be influenced
bydsub—;urface drainage by which the degree of water on the structure could be
reduced.

The ability of the structure to provide resistance to water penetration has a
bearing on the various forms of waterproofing. Retaining walls in plain or
reinforced masonry provide comparatively little resistance to the penetration of
water under pressure because of:
= The porosity of masonry materials.

The existence of bed and perpendicular joints.

The flow of water (seepage) through reinforced concrete may be controlled by
structural design (reinforcement) or concrete mix design. While concrete itself
is relatively impermeable, the degree to which water is excluded will be greatly
influenced by crack sizes and the detailing of construction joints and service
penetrations.

Defects and remedial measures

Waterproofing Design Specialists are to consider the probability that systems may
be inadequately installed and defects may occur as a result of poor workmanship,
or that defects may be present in the supplied materials.

Designing on the assumption that a system will not be totally perfect or free of
defects, necessitates that consideration is given to the feasibility of repairing those
defects at construction stage. A remedial repair strategy should be included within
a design.

For our Warranty provision, where a Grade 3 environment is required, combined
protection must be provided, consisting of 2 systems recognised by BS8102

An accessibility and reparability option is essential and should form part of any
structural waterproofing design.

Similar strategies for repair of all other grades should include an appropriate
reparation strategy as part of any waterproofing design proposal.

Stability and durability

The construction elements that support a building below the ground e.g.
foundations, walls, floors, etc., shall be designed to structurally resist movement
from the applied loads and surcharges both from above and below the ground.
The structure should also be suitably durable for the below ground environment.

Design considerations shall be informed by the:
a) Geo-environmental report (Phase 2).
) Structural design.
c) Expected structural movement e.g. deflection, surcharge of loads.
Below ground environment.
) Durability of materials.
Waterproofing co-ordination.

Geo-environmental report (Site Investigation report)

A report will establish the nature of the ground conditions and the potential
hazards. In some locations, existing underground services or utilities may also
impact on the design.

Structural design

Analysis of the applied loadings should be considered in the design of the

structure, and shall include for:

= Loading from the superstructure and other parts of the building.

= Lateral forces from retained ground, ground water and surcharges.

= Ground movement and the effect of trees.

= Buoyancy and ground heave.

= Temporary loading conditions e.g. the effects of site traffic, proximity of heavy
plant placement.

Expected structural movement

Movement of the structure is determined by the limitations of the waterproofing
system applied to ensure that the performance design and level of water tightness
is achieved. Specified tolerances of movement should be provided where
appropriate.

A movement joint in any below ground structures should be avoided wherever
possible. Where the Engineer deems such a movement joint is of necessity, the
design of the joint should ensure both service performance requirements and
water tightness.

Movement joints shall not be concealed. This is to allow for adequate inspection
and accessibility for maintenance.

Below ground environment

Building spaces below ground level which include the foundations for the whole
building shall be designed by an Engineer and consider:

= Site topography and site characteristics.

= Trees in relation to the foundations.

= Ground conditions.

= Nearby buildings.

= Identified site hazards.

Durability of materials

The below ground structure should be designed to be durable against the
identified site hazards found in the ground investigation and include for the effects of:
= Freeze-thaw actions.

= Dispersal of water on the structure.

= Aggressive chemicals in the ground.

Waterproofing co-ordination

The design of the waterproofing must consider the impact of any proposed
application of waterproofing materials applied to the structure, and this requires
co-ordination with the appointed Design team.
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GENERAL REQUIREMENTS: Forms of waterproofing

Forms of waterproofing

BS 8102 refers to three forms of waterproofing protection:

= Type A Barrier protection (can be referred to as ‘tanking’). Barrier membranes must be fully bonded.

= Type B Structurally integral protection.
= Type C Drained protection (can be referred to as ‘water management’).

Example of combined waterproofing A, B, and C

Reinforced concrete designed and <Z

constructed to support vertical and lateral Raa=:c 2 0
loads and to resist penetration of water

Geo-drainage membrane provides
continuous drainage space against the
external tanking to reduce hydrostatic

pressure. Appropriate protection must be A
included over to protect during backfilling 2

Externally applied tanking barrier

Water-stops included at all construction <
joints to protect this vulnerable position

Dry lining fixed over membrane linings
via waterproof sealing plugs, or installed
independently

Cavity membrane fixed to retaining wall via
sealed plugs

Accessible & maintainable drainage channel
concealed within floor construction, linked to
sump system

Cavity membrane concealed within floor
construction

— Sump pump system within
concrete chamber or cast in
sump liner

[NIAN

External land drain positioned below

/ / \ slab level and drained to a reliable outlet.
N //\ //\ = Rodding points included to facilitate

7 maintenance

ﬁ,sadliqug I?(f){ct)g T)céatlon , Land drain should be positioned below

undermined by land s/ the level of the horizontal waterproofing
drain 4
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— Sump pump system and
chamber shown for illustrative
purposes only
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GENERAL REQUIREMENTS: Internal environment

Intended use and required standard of environment Grades of waterproofing protection

Usage dictates the required performance grade of an internal environment, e.g. how ‘dry’ a given below ground space must .
be in order to be suitable for a notified usage.

All waterproofing design specialists should clearly define the environmental grades being applied to the spaces within any
basement storey as part of their waterproofing strategy.

= Any form of habitable space is considered as Grade 3, where water penetration is unacceptable. Appropriately designed
environmental control measures must be included to control vapour introduced by occupation, and thereby preventing
problems of condensation.

Any space designed to Grade 2 (e.g. plant and store rooms), where water penetration is not acceptable, does not require
the inclusion of ventilation. However some degree of ventilation is recommended, even in basic storage space, to avoid
condensation related issues.

The Waterproofing Design Specialist should therefore consider how this will be achieved in a particular site and structure.
Reference to Table 2, from BS 8102, provides four definitions of environmental grades (Grades 1a, 1b, 2 and 3). The table

below provides guidance for use on our Warrantied projects. Application of these performance levels are subject to the .
exclusions within the relevant applicable Policy document:

= For developments with underground car parking, the grade of waterproofing should be clearly defined as part of the
Grade | Example of structure Performance level waterproofing design. Depending on the design criteria, the degree of seepage or dampness (water tightness) that can be
- - - tolerated for this particular end use needs to be established and agreed with all interested parties, including the Warranty
Enclosing structure of underground car parking', Seepage and damp areas from internal and external Surveyor at the design stage.
underground refuse stores, cycle stores, external light | sources are tolerable, where this does not impact on
1a well enclosures. the proposed use of below ground structure. For our Warranty provision, where a Grade 3 performance is required, a combined system of waterproofing protection must
be provided.
Internal drainage might be necessary to deal with P
seepage. However; in the following specific circumstances only, a single form of waterproofing protection where a Grade 3 performance
i ired b table subject only to:
1b Non habitable use: e.g. Enclosing structure of No seepage. Damp areas from internal and external 1S required, may be acceptable subject only to
underground car parking?, plant rooms?, lift pits*. sources are tolerable (dependent on intended use). = On shallow stepped / gentle sloping sites where only part of the structure could result in retaining ground above the
] : . lowest finished floor level but in no situation greater than 600mm.
Non habitable use: e.g. Enclosing structure of No seepage is acceptable. Damp areas as a result . ;
2 underground car parking®, plant rooms®, lift pits’, of internal air moisture/condensation are tolerable; And, the water table being proven to be permanently below the lowest floor level.
atccess stairs and lobbies serving non-habitable meadsurestmlght be re?.;n{ed to mﬁtngge water dvapour/ In these circumstances, the site conditions must be proven to not result in an unacceptably high risk and the consequences
storeys. condensation e.g. ventiiation might be required. of failure are substantially low. This must be substantiated by a site investigation report and agreed with the Warranty provider
Habitable accommodation: e.g. Enclosing structure to | No water ingress or damp areas is acceptable. before commencing work on site.
ventilated residential and commercial areas including Ventilation, dehumidification or air conditioning A site specific design proposal must be provided before commencement of construction on site, to demonstrate the proposed
8 gg::‘:eisé ;?:frasu;ﬁgtlség%%irigfvﬁwtlehsé;tssﬁgztggeys or necessary, appropriate {o the intended use. waterproofing solution (Type A, B or C) is appropriate for the ground conditions (based on the site investigation report). This
habitable spaces within non-hab?table storeys. will include for the wall and floor waterproofing proposals.

Notes: Such scenarios are limited to the above described and as shown in the below images.

Standard car parking environment where seepage and damp areas from internal and external sources are tolerable.
Parking structures where no seepage is acceptable.

A room containing equipment which supplies building services, and remain unaffected in their operation within a damp
environment e.g. water tanks and pipework, sprinkler system pumps and pipework, etc.

Allift pit containing structure or working components of the lift remaining unaffected in their operation by the presence
of dampness.

Private car parking where no seepage or dampness through the structure is acceptable.

A room containing equipment which supplies building services, and may be affected in their operation by the
cumulative effects of dampness e.g. electrical components and services, generators, communication systems, etc.
Alift pit containing electrical equipment and/or working components and may be affected in their operation by the
cumulative effects of dampness.

N oo s wno

To assist with quantifying an acceptable level of moisture ingress, the following definitions of water tightness are provided for
Warranty purposes.

Damp: When touched, a damp patch may leave a slight film of moisture on the hand, but no droplets of water or greater
degrees of wetness are left on the hand. On a concrete surface a damp patch is discernible from a darkening of the
colour of the concrete.

Beading: Beading of water is the state in which individual droplets of water (held by surface tension effects) form on the
surface of the wall and adhere to the wall. The water beads do not coalesce and do not flow.

Weeping (seepage): Weeping of water is the state in which droplets of water form on the surface of the wall and coalesce
with other droplets. The coalesced water does not remain stationary on the wall surface, but instead flows down the wall.

max
600mm

N

DPC

Y,
Ve
§§\\ NN NN NN

SEEKKEEIEIEIERELKK

3

Retained ground

X
R N N NN NN

2

Waterproofing

max
600mm

crL

GFL

N
¢

RGO,
\\%\\/\\/\\/\\/\\/

Sloped site

These definitions are taken from the publication ‘Specification for piling and embedded retaining walls’.
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GENERAL REQUIREMENTS: Sub-surface drainage

Land drain positioning and external drainage
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45° line of foundation loading, not to be —0\

undermined by land drain

Land drain below slab level (not within 45

degree zone of loading), preventing hydrostatic

groundwater pressure from bearing upon
structure and waterproofing
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Note: structural slab includes ‘toe’ detail,
however the same applies for structures
where this is not included.

When the land drain is positioned above
top of slab level, water will stand within
the excavation below the level of the drain
before accessing the drain. This can result
in hydrostatic pressure upon the structure
and associated waterproofing. This is not
acceptable.

Drainage should not be placed on the heel
of the retaining structure, and the invert
must be below the top of concrete.

— Land drains should be included below the
level of the horizontal waterproofing and
this position would therefore be acceptable
in the event of a barrier system being
included internally.

O/

O//

Exclusion of surface water

Surfaces external of the basement structure at ground level can act to limit or attenuate penetration into vulnerable positions,
i.e. the more permeable excavated and backfilled ground directly around the basement structure. The inclusion of surface
and cut-off drains which remove standing water away from the vulnerable areas are also of benefit.

Sub-surface drainage

The use of land drainage can act to remove water from around the structure, thus alleviating pressure and should be
considered in all cases to reduce the risk of water ingress where practical.

However, the use of land drainage may not be viable on all sites, examples being:

= Where there is no available location to discharge collected ground water.

= Where high water tables and permeable ground conditions make it impractical to sufficiently remove the quantities of
water present.

= Restrictions on the site curtilage due adjacent buildings close to or on the site boundary.

= Draw down, i.e. affecting the stability of other structures by the introduction of a land drain.

Depending on the required ‘environment’, if land drainage is not feasible, a combination of at least two systems in order to
mitigate the risk of water ingress will need to be adopted. The waterproofing design specialist will be required to provide a
solution specific to the site conditions.

Notwithstanding such conditions, the provision of effective land drains is often an economic means of greatly reducing risk
and must be included where viable.

The following considerations apply:

* Perforated land drains must be surrounded in clean graded stone and wrapped in a suitable geo-textile filter fabric to
reduce the risk of clogging. This is particularly important in fine granular and clay soils where land drains are susceptible
to clogging.

* Rodding points must be included (ideally at changes in direction) to facilitate maintenance, which will allow the system
to function in the long term (this particularly applies to land drains where there is no viable access for repair). This
maintenance should be undertaken at suitable intervals (annually as a minimum), with the detail of this being written into
the documentation passed to homeowners.

= Land drains must be positioned at a low enough position to prevent pressure from bearing upon the structure and
waterproofing.

= The use of geo-drainage membranes applied to the external face of a retaining wall can provide a continuous drainage
space external of the structure, which assists in encouraging water to drain down to the level of the land drains without
pressuring the structure.

= Land drains must link to a reliable point of discharge. Where sump pump systems are employed, the implications of
power cuts should be considered in that land drains may in such scenarios not function as intended. The effectiveness of
battery back-up systems, where employed in sumps servicing land drains, should be considered in relation to assessment
of the likely degree of ground water.

= Land drains must not be directly linked to soakaways by gravity, unless it is not possible for water to surcharge, i.e. where
the top of the soakaway is below the level of the actual land drains.

= Where land drains are included this should be in association with a permeable stone backfill compacted in layers, which
also encourages water to drain down to the level of the land drains without perching and pressuring the structure.

= The use of maintainable land drains is a necessity when employed in association with some forms of inaccessible/
external tanking systems, i.e. where the structure itself provides little resistance. In such cases if it is not feasible to
include reliable land drains, alternative methods of waterproofing must be used.

The Warranty Surveyor is to be supplied with design details where external land drainage is included.

Please note: Where combined forms of waterproofing are required, the inclusion of land drainage is not considered an
additional type of protection and a combination of type A, B or C protection should be used.
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GENERAL REQUIREMENTS: Lift pit detailing

Introduction

The environmental grade of waterproofing should be clearly defined as part of the waterproofing design strategy. Depending
on the design criteria, the degree of dampness that can be tolerated for this particular end use needs to be established and
agreed with all interested parties, including the Warranty Surveyor at the design stage.

Where lift pits are constructed at the same time as foundations are excavated, consideration for waterproofing is often not
considered. Lift pits serve two purposes:

a) Providing a fixing platform for construction of the shaft.
b) Housing for the lift mechanisms and associated plant, and facilitating future servicing of the lift.

To have water in a lift pit whilst working is uncomfortable and the humid internal environment can affect other building
elements and finishes due to damp rising up the walls. This can lead to:

Corrosion of fixings.

Damage to the lift mechanism.
Lift failures and breakdowns.
Health and safety related issues.

It is therefore a requirement that seepage from ground water does not occur and that the lift pit remains free from water.

This applies to lift pits in isolation or as part of a larger waterproofed scheme.

Design considerations

Construction method
As lift pits are the first to be constructed, the developer is to provide the design of the waterproofing systems before any
construction commences on site. For more information, please refer to the ‘Provision of information’ in this section.

Fixings

Within the lift pit there may be machinery plant associated with the operation of the car and guide rails which will require fixity
to the structure. The effect on the chosen waterproofing method should be fully considered e.g. when structurally integral
waterproof concrete has been specified for the slab and walls then proprietary self-sealing waterproof plugs should be
specified.

Workmanship

Waterproofing materials are specialised materials and do require knowledge and training for their placement on a below
ground structure such as a lift pit. A specialist installer should be considered depending on the degree of risk / impact of
failure.
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2.2.1

WATERPROOF PROTECTION SYSTEMS: Type A - Barrier protection

Combined protection

This guidance is for Type A Barrier (tanked) protection system of structural waterproofing.

A combination of BS 8102 waterproofing protection systems may be required to lower the risk, or where the consequences of
a system failure are considered great. Combined BS 8102 systems should always be employed where site conditions would
result in an unacceptably high risk when employing a single system.

Type A barrier protection

This form of waterproofing relies on the adhesion of a physical barrier material applied on or within the structure, often where
the structure itself provides little resistance to the penetration of water.

A variety of considerations apply:

= Suitability of the substrate, primarily applicable where cementitious products are applied internally in that the bond
between the product and the substrate on which it is applied, must be sufficient to resist hydrostatic ground water
pressure.

= The requirement for preparation of substrates to accept membranes and cementitious materials.

= Movement which in rigid barrier protection systems may encourage cracking through which water may penetrate, where
pressure comes to bear on the structure.

= Loading, where hydrostatic pressure is applied to the structure as a result of exclusion of the barrier protection system
e.g. structures must be designed to resist loads applied to them.

= Continuity, in that systems must be ‘continuous’. A gap in a barrier system represents a point at which water under
pressure can penetrate.

= ‘Buildability’, namely whereby sheet membrane products are proposed with the consideration being the practicality
of wrapping a flat sheet around complex three dimensional shapes, such as external corners and beneath raft slab
thickened toe details.

= Application — surfaces on which barrier protection systems are applied must be sufficiently prepared to gain maximum
bond strength. Also temperature and weather conditions must be considered when application is made.

Geo-drainage membrane provides o - =
continuous drainage space against the
external tanking. Appropriate protection
must be included over to protect during

Externally applied tanking barrier

g Installation of external tanking, which
: typically precludes access for repair,

backfilling AT, necessitates the inclusion of reliable
land drainage to prevent build up of

External land drain positioned below o -4 hydrostatic groundwater pressure and

slab level and drained to reliable outlet N potential penetration

to prevent hydrostatic pressure bearing 4

upon structure. Rodding points included
to facilitate maintenance

Water-stops included at all construction
joints to protect this vulnerable position

Land drain should be positioned below . .
the level of the horizontal waterproofing N

and hence is shown here below slab . “1\'— Alternatively, tanking applied to the

level, this being below the level of the ) . Cle—— |nterr_1al face aIIovs_/s greater access for

external horizontal tanking barrier < | repair but necessitates formation of a
) suitably strong bond to adequately resist

< - potential hydrostatic pressure
N
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Type A assumes no or limited resistance to penetration provided by structure.

However, risk is reduced where employing structures with greater or total

7 7 N
G GK GK
water resistance (combined protection).

7
45° line of foundation 7
loading, not to be Vv
undermined by land 7/
drain.
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Commentary on Type A barrier protection

= Whilst BS 8102 advises that ‘reparability’ must be considered, the use of external adhesive membrane systems on
permeable constructions is precluded, unless employed in association with long-term strategies for preventing ground
water from pressuring, e.g. serviceable land drains.

= External systems have a greater implication, in that accessibility for repair is typically impractical post-construction and
where combined with relatively permeable wall constructions, makes it difficult to confidently determine the point of a
defect externally, because water can track within the wall construction to show itself internally at a position not local to the
external defect.

= Internal systems have the benefit of greater accessibility meaning that repair is more feasible. Where this system is
chosen, the strength of the substrate, its surface preparation and the bond of the waterproofing system are critical
considerations and need to be properly considered by the waterproofing specialist.

= The correct use of land drains assists to minimise the potential for hydrostatic pressure coming to bear on to the structure.

= Risk will be lessened by using a ‘fully bonded’ system, where the bond is such that water cannot track along between the
structure and barrier product, in association with a structure of lesser permeability which would allow localised repair to be
undertaken.

= Product guarantees, quality assurance schemes and product certification does not negate the Functional Requirement
that a waterproofing design specialist is required to provide a suitable waterproofing design.

Other considerations

Ground gases and contaminants

Aggressive ground conditions may require the inclusion of a suitable ground barrier to protect the structure appropriately.
Specialist advice must be sought in respect of dealing with ground gases, and designers are advised to check current
standards at the time of construction for suitable guidance.

Existing structures

Waterproofing existing structures differs from new construction in that designers must work within the confines of the existing
structure. However, many of the same considerations apply in that the required standard of environment appropriate to usage
must be created and maintained in the long term.

Interface with external wall damp proof courses

Whichever type of waterproofing system is deemed appropriate, there must be a continuation provided with the horizontal
damp proof courses above ground level. Waterproofing materials used must be compatible with the damp proof course
components and adequately lapped and bonded.

The Waterproofing Design Specialist should take responsibility for this junction as part of the barrier protection design.
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2.2.2 WATERPROOF PROTECTION SYSTEMS: Type B - Structurally integral protection

Combined protection

This guidance is for Type B Structurally integral protection.

A combination of BS 8102 waterproofing protection systems may be required to lower the risk, or where the consequences of
a system failure are considered great. Combined BS 8102 systems should always be employed where site conditions would
result in an unacceptably high risk when employing a single system.

Type B structurally integral protection

Type B Structurally integral protection also relies on the exclusion of water, but employs the structure itself as opposed to fully
bonded barrier products. Type B Structurally integral protection is formed using reinforced concrete.

A land drain is not specifically required b 4 '
with a single Type B protection, however N
the inclusion of land drainage will further :

reduce risk if practical to include.

v &— Reinforced concrete designed and
- . constructed to resist penetration of water
Where a Type B protection is used as : 4 P
part of a combined system (AB, BC, .
or ABC), the CSSW designer should Ag — 11— Degree of resistance dependent on

consider the provision of a land drain. concrete and structural design, and

quality of workmanship in construction

Water-stops included at all construction
joints to protect this vulnerable position
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Concrete without additives and including typical levels of steel reinforcement (with cracking <0.3mm); whilst providing good
resistance to the penetration of water, is likely to seep under hydrostatic pressure, and as such is not suitable in isolation
unless forming basic (non-habitable, non-storage) standards of environment. Further guidance can be found on controlling
crack widths in BS EN 1992-3 and CIRIA publication C766: Control of cracking caused by restrained deformation in concrete.

As with any structure that aims to entirely block out water, this must be free of defects which would otherwise allow water to
penetrate. In achieving this, the following must be considered:

Structural design and specification of materials (based in part on-site assessment).
Water stop detailing at construction joints.

Service penetration detailing.

Appropriate specialist site supervision to ensure high standards of workmanship.
Good placement and compaction.

Curing.

© MD Insurance Services Limited 2024

Particular consideration must be given to the formation of construction joint details, which form a typical weak point in Type B
structures. Furthermore, specialist supervision is required on site during construction.

Systems which function by excluding water cannot be tested until ground water pressure comes to bear. Therefore, it may be
advantageous where external water pressure does come to bear prior to completion, so that any areas of seepage can be
remedied during construction.

Commentary on Type B protection

= With regard to appraisal of repair, this method has a benefit in that; the point of penetration is typically the point of
the defect or pathway through which water penetration occurs. Coupled with the impermeable nature of the structure
generally, this allows localised repair to be undertaken via resin injection, grouting and associated repair methods.
The main consideration is locating the point of any penetration, and it is therefore beneficial where reasonable access to
the concrete structure remains viable.

= Product guarantees, quality assurance schemes and product certification does not negate the Functional Requirement
that a waterproofing design specialist is required to provide a suitable waterproofing design.

Other considerations

Ground gases and contaminants

Aggressive ground conditions may require the inclusion of a suitable ground barrier to protect the structure appropriately.
Specialist advice must be sought in respect of dealing with ground gases, and designers are advised to check current
standards at the time of construction for suitable guidance.

Existing structures

Waterproofing existing structures differs from new construction, in that designers must work within the confines of the existing
structure. However, many of the same considerations apply in that the required standard of environment appropriate to usage
must be created and maintained in the long term.

Interface with external wall damp proof courses

Whichever type of water proofing system is deemed appropriate, there must be a continuation provided with the horizontal
damp proof courses above ground level. Water proofing materials used must be compatible with the damp proof course
components and adequately lapped and bonded.

The waterproofing design specialist should take responsibility for this junction as part of the barrier protection design.
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2.2.3

WATERPROOF PROTECTION SYSTEMS: Type C - Drained protection

Combined protection

This guidance is for Type C Drained protection.

A combination of BS 8102 waterproofing protection systems may be required to lower the risk, or where the consequences of
a system failure are considered great. Combined BS 8102 systems should always be employed where site conditions would
result in an unacceptably high risk when employing a single system.

Type C drained protection

Type C — Drained protection system are often referred to as water management systems as they collect and remove any
seepage of water occurring through the structure. This method of protection differs from Type A and Type B, which provide
barriers to water penetration.

The structure

= The ‘structure’ provides the primary resistance to the presence of ground water pressure. The Type C drained protection
system is designed to mitigate the risk by removing any minor water seepage occurring through the structure and in doing
s0 maintains the required internal environment.

= An assessment of the structure is required to ensure it provides the primary level of water resistance by the waterproofing
design specialist.

Internal drainage
The internal drainage system comprises of three elements:

= Adrainage channel detail recessed into the floor construction at the perimeter of basement slab with the basement wall.

= A means of water discharge, which in a basement fully below ground, requires a sump pump system or in a sloping site
may be through a gravity drain..

= Vapour barrier drainage membranes included above or internal of the drainage system which isolate the internal
environment from the damp substrates behind.

Whilst the cavity membrane perimeter drainage channel is intended only to deal with seepage it could discharge to a deeper
fixed drains to drain out via gravity. The potential risk of surcharge from blocked external drains is high and therefore the
system must be protected by a non-return valve on the drainage outfall. The details of its position and accessibility for
maintenance must be provided in the operations and maintenance manual for maintainable systems.

Drained protection systems are reliant on their ability to remove seepage water and so the mechanism by which water

is removed requires careful consideration. The extent of seepage water penetration also has a bearing on the capacity
required, with the degree of penetration being influenced by the permeability of the structure and the ground water conditions
externally.

Notwithstanding the above, the capacity of such systems to remove water must be adequate to deal with a worst-case
scenario and should be engineered with this in mind to provide a suitably low-risk system.

= Sump pump systems must include mechanical redundancy (dual mains powered pumps) to protect against pump failure
and also sufficient battery back-up protection to protect in the event of a power cut.

= Each pump within a given system should have independent direct spur RCD/power supply so that in the event of an issue
with a pump the others will still have power. Direct spur is advised to prevent accidental turning off by homeowners.

= A Commissioning certificate for the pump system should be provided upon completion.

= Drainage systems typically discharge into surface water gullies at external ground floor level, and an overflow detail must
be formed at the point of discharge to allow water to spill out externally in the event of drains blocking or surcharging.

= Systems can drain by gravity to low ground externally, i.e. where properties are part retaining and constructed into sloping
sites. As with pumped systems, if connecting to mains drains, an overflow detail must be employed to allow water to spill
externally in the event of an issue.

= Internal drained protection systems must include drainage channels local to the external wall floor junctions which
facilitates maintenance and allows systems to function and protect in the long term. Where larger footprints are involved,
cross floor channels must be included, ideally local to construction joints where the structure is more vulnerable to ground
water penetration.
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Maintenance

Type C Systems must be maintained annually as a minimum. The detail of this requirement must be included in the
documentation provided to the homeowner who will then be responsible for ongoing operation and maintenance of the
system. The ongoing maintenance should include:

= The service records of the maintenance of the system.

= Accessibility to drainage channels and sumps are available at all times.

= That the drainage channels and sumps are checked at the service intervals to ensure they are clear and free of any free
lime build up.

= Ensure that the electrical supply, battery back-up and alarm systems are fully operational at all times.

Free lime

Water moving over and through new concrete walls and floors leaches free lime within the early life of the structure, and
suitable treatments should be applied to concrete to minimise this.

= The waterproofing design specialist should provide a specification of the treatments to be used appropriate for the
particular construction and made available to the Warranty Surveyor.

= Where basements are formed under existing buildings in conjunction with new under pinning works; the choice of dry
packing should be carefully specified and a waterproof expanding type mortar is recommended to help avoid free lime
occurrences.

= Substrates should be clean and free of loose or friable materials prior to the application of membrane linings.

General

= Flood testing of a system should be undertaken during construction to check efficiency and that water flows freely to the
discharge point. Testing in this manner to prove that the system functions as intended, is a key benefit of this method of
waterproofing and must be part of the process.

= Systems creating a habitable space require the inclusion of vapour barrier drainage membranes within the wall and floor
construction.

= Where elements of the drained protection system are included within cavities, the cavities must be kept clear of mortar
snots and debris.

= Continuity of the structure must be considered because the resistance to water provided by a given structure is reduced
by apertures through which water can freely move. Examples could include holes present within existing buildings, or
in new construction where land drains are linked to sump pump systems, with the sumps being installed internal of the
retaining shell, e.g. in light wells, thus providing a pathway for water to enter.

= Temporary 110v pumps should be included during construction to address water penetration as necessary; 240v systems
should be installed and commissioned as soon as viable once the 240v supply is installed.

= Systems must not link directly by gravity to soakaways where any of the previously stated scenarios occur, and because
of the danger of back-flow of water through the pipes or water-logging of the local ground above slab/DPM level.
However, where such conditions are not present, sump pump systems may be employed to lift water up to ground level
externally, discharging into gullies linked to soakaways. This detail should be designed by the Waterproofing Specialist.

BASEMENTS




2.2.4 WATERPROOF PROTECTION SYSTEMS: Type C - Drained protection continued

Commentary to Type C Type C drained protection
In consideration of the repair of defects, the inclusion of drained protection : o |
systems internally, generally are recognised systems that can be accessed for Dry lining fixed over membrane linings via T
system performance and localised repair. However, this may be lessened where plugs, or installed independently : .
systems are sandwiched within the structure, e.g. within cavities. _ 4
7 2
= Part of the underlying rationale of drained protection is that water is removed
continuously, so that it does not collect and removes pressure upon cuspate :
membrane linings installed over the drainage. If water does not place pressure Cavity membrane fixed to retaining wall via - <
upon these membranes, then the incidence of any defects within them is sealed plugs . : .
generally of no consequence, maintaining the efficiency of the drainage in the 4 . ‘
longer term. ) 4
= Product guarantees, quality assurance schemes and product certification o : Accessible & maintainable drainage channel
does not negate the Functional Requirement that a Waterproofing Design ' g | concealed within floor construction, linked to
Specialist is required to provide a suitable waterproofing design. | . 1A sump system
‘a4 s | Cavity membrane concealed within floor
Other considerations construction
" < - . .
. : : ] — Sump pump system within
Ground gases and contaminants A4 ]
Aggressive ground conditions may require the inclusion of a suitable ground <EEH4 ggnmcreiitr?ec;hamber or cast in
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respect of dealing with ground gases, and designers are advised to check current ) S ] : f
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Existing structures . L1} habitable accommodation

Waterproofing existing structures differs from new construction in that designers
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must work within the confines of the existing structure. However, many of 4 / 2 S | | L N
the same considerations apply in that the required standard of environment . J FW
appropriate to usage must be created and maintained in the long term. o
Interface with external wall damp proof courses < g R '
Whichever type of protection system is deemed appropriate, there must be a R 7 . . ) o ) ) g
continuation provided with the horizontal damp proof courses above ground level. < : @.;7 T, . - :
Waterproofing materials used must be compatible with the damp proof course A )
components and adequately lapped and bonded. ) a< . 4
9. . :
The Waterproofing Design Specialist should take responsibility for this junction as 4 ’ < __4
part of the barrier protection design. A <
pa)
g
A

Land drainage is not a specific requirement with this method of waterproofing; however it acts to ' . A

reduce risk further if practical to include. Ay e B

Land drainage may be advisable depending on the permeability of the structure, in association with

the nature of the ground conditions, which must be assessed as part of the design process.

— Sump pump system and
External land drain positioned at or below slab level and drained to reliable outlet to prevent or limit chamber shown for illustrative
hydrostatic pressure bearing upon structure. Rodding points included to facilitate maintenance. purposes only

Land drain positioned at the side of the slab remains below the level of internal slab membrane.
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WATERPROOF PROTECTION SYSTEMS: Typical example of a combined system - Type A+B

00000
00000

Externally applied tanking barrier.

Installation of external tanking, which typically
precludes access for repair,necessitates the
inclusion of reliable land drainage to prevent
build up of hydrostatic groundwater pressure
and potential penetration

000000000000 JOOO000

Geo-drainage membrane provides continuous
drainage space against the external tanking.
Appropriate protection must be included to
protect during backfilling

Reinforced concrete designed and
constructed to resist penetration of water

Degree of resistance dependent on concrete

and structural design, and quality of
workmanship in construction

Alternatively, tanking applied to the internal

000000000000 00000JO000000000000OPOOOO00

Q0000000000000 0000

0000000000000 00000YOO000000000000

45° line of foundation

External land drain positioned below slab level and
drained to reliable outlet to prevent hydrostatic pressure
bearing upon the structure. Rodding points included to
facilitate maintenance.

Land drain should be positioned below the level of the
horizontal waterproofing and hence is shown here below
slab level, this being below the level of the external
horizontal tanking barrier.
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loading, not to be
undermined by land
drain

face allows greater access for repair but
necessitates formation of a suitably strong
bond to adequately resist potential hydrostatic
pressure

— Type A assumes no or limited resistance to
penetration provided by structure,however risk
is reduced where employing structures with
greater or total water resistance (combined
protection)

Water-stops included at all construction joints
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WATERPROOF PROTECTION SYSTEMS: Typical example of a combined system - Type A+C

Externally applied tanking barrier.

000000000000 000O0000O0

Geo-drainage membrane provides continuous
drainage space against the external tanking.
Appropriate protection must be included to
protect during backfilling

External land drain positioned below slab level and
drained to reliable outlet to prevent hydrostatic pressure
bearing upon the structure. Rodding points included to
facilitate maintenance.

Land drain should be positioned below the level of the
horizontal waterproofing and hence is shown here below
slab level, this being below the level of the external
horizontal tanking barrier.
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Reinforced concrete designed and
constructed to resist penetration of water

Degree of resistance dependent on concrete
and structural design, and quality of
workmanship in construction

Dry lining fixed over membrane linings via
plugs, or installed independently

Cavity membrane fixed to retaining wall via
sealed plugs

Cavity membrane concealed within floor
construction

Sump pump system within concrete chamber
or cast in sump liner. Systems must include
suitable battery back-up protection inhabitable
accommodation.

Pump not shown for clarity. Chamber shown
for illustrative purposes only.

NI

W

avity membrane concealed

. within floor construction
<7

Accessible & maintainable
drainage channel concealed
within floor construction, linked
to sump system

/

BASEMENTS



WATERPROOF PROTECTION SYSTEMS: Typical example of a combined system - Type B+C

Reinforced concrete designed and
constructed to resist penetration of water

Degree of resistance dependent on concrete
and structural design, and quality of
workmanship in construction

Dry lining fixed over membrane linings via
plugs, or installed independently

Cavity membrane fixed to retaining wall via
sealed plugs

Water-stops included at all construction joints

Cavity membrane concealed ————— e
within floor construction \

Sump pump system within concrete chamber \
or cast in sump liner. Systems must include

suitable battery back-up protection inhabitable

accommodation.

J

/ Accessible & maintainable
drainage channel concealed
within floor construction, linked
to sump system

Cavity membrane
concealed within floor
construction

Pump not shown for clarity. Chamber shown
for illustrative purposes only.
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FUNCTIONAL REQUIREMENTS

Limitations of Functional Requirements

1.

2.

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.
The guidance provided in this Section, is guidance that provides a suggested solution to meeting the
Functional Requirements. If an alternative solution is selected, then this must still meet the Functional
Requirements.

Workmanship

1.

Ground improvement schemes should be appropriately tested to confirm that the completed works

meet design specifications. The testing regime must be agreed with the Warranty Surveyor prior to
commencement of work (applicable to: ‘Engineered Fill' and ‘Vibratory Ground Improvement’ only).

The Developer shall ensure that adequate quality control procedures are in place. The quality control and
testing must identify that site work meets the design intention. All procedures should be auditable and
available for inspection (applicable to: ‘Engineered Fill’ and ‘Vibratory Ground Improvement’ only).
Foundations should be of a suitable depth in order to achieve a satisfactory level of performance.
Excavations for foundations shall be accurate in line, width and depth, and suitable for the type of
foundation which form the basis of the design.

All work is to be carried out by a technically competent person in a workmanlike manner.

Concreting shall not take place during cold weather periods where the working temperature is below 2°C
or where ground conditions are frozen.

Pile foundation schemes must be tested to confirm that the installation meets the design requirements.

Materials

All materials should be stored, installed and protected correctly in a manner that will not cause damage or
deterioration of the product.

All materials, products and building systems shall be appropriately tested and approved for their intended
purpose.

All load bearing structural elements providing support to the Home will have a service life of not less

than 60 years, unless specifically agreed otherwise with us. All other parts of the Home will have a lesser
durability and need planned maintenance, repair or replacement during that reduced period.

All materials should be suitable for the relative exposure of the building in accordance with the relevant
British Standards.
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Design

1.

2.

A site investigation report should be completed at an appropriate level for the risk in accordance with the
relevant British Standard.
A detailed design by an appropriately qualified person should be supplied and provide the following
information (applicable to: ‘Engineered Fill’ and ‘Vibratory Ground Improvement’ only):

a. Depth of original soil types below the structure.

b. Details of any filled ground and its suitability to accept ground improvements techniques.

c. Gas generation or spontaneous combustion from ground conditions.
The investigation must be endorsed by the Specialist Foundations Contractor.
The foundation type and depth must be suitable to resist movement due to the influence of nearby trees.
Piled foundation designs must be supported by structural calculations provided by an Engineer.
Calculations for full piling systems must be provided by, or endorsed by, the piling specialist.
Raft foundation designs must be supported by structural calculations provided by an Engineer.
Evidence must be provided to demonstrate the foundation design meets the requirements of Building
Regulations.
The design and specification shall provide a clear indication of the design intent and demonstrate a
satisfactory level of performance.
The following additional elements shall be supported by structural calculations designed by an Engineer:
Structural elements outside the parameters of Building Regulations.
Specialist structural works.
Reinforced concrete elements.
Precast structural elements.
Any engineered beams/posts manufactured off-site.

®o0T W
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3.1.1

MASS FILL AND STRIP: General requirements

Provision of information

Afull set of design drawings and specifications shall be made available to the Warranty Provider and all other interested
parties prior to the associated works starting on site. This may include:

1. Site investigation report appropriate for the site specific conditions (please note, a minimum phase one desktop study is
required in all circumstances).
2. Where the ground is contaminated a full design package including details of all materials to be used along with a
remediation report will be required.
3. Full set of detailed drawings including:
a) Foundation layouts.
b) Section drawings showing depth and width of foundations.
c) Layout drawings showing position of trees in proximity to any foundations.
d) Location of any services in close proximity to the foundations.
e) Details of movement joints, junctions or steps in the foundations.
f) Details of heave precaution requirements.
4. Full set of structural calculations and drawings.

The Warranty Surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

Limitations of guidance

The following situations are not covered by this guidance:

Mass filled foundations and strip foundations for buildings other than dwellings.
Buildings greater than three storeys.

Foundations on filled ground.

Mass fill foundations and strip foundations where foundation depths exceed 2.5m.

Design

Mass filled and strip foundations shall be designed to ensure that the building is appropriately supported at all times without
excessive settlement. This foundation type should only bear onto original ground, where it does not, the foundation should be
designed by a Structural Engineer and appropriately reinforced. It is therefore important that site conditions are appropriately
assessed prior to the building design. Please see the ‘Ground Conditions’ section.

For ‘low rise structures’, the foundations should be designed to ensure a maximum settlement of 25mm is not exceeded.

In relation to differential settlements, a design limit for maximum tilt of 1/500 is appropriate for the load case, 100% Dead
load plus 30% superimposed live load. Where it is clear 100% superimposed live loads will occur for long periods of time,
differential settlement checks shall be carried out for 100% Dead and 100% superimposed live load. More stringent values
may be required due to the particular circumstances (e.g. medium and high rise structures).

Influence of trees in clay

Foundation design should take into account influence from nearby trees. Where construction is to take place in cohesive soils
and trees are/were/will be present:

For mass fill foundations:

= If the foundation depth is greater than 1.5m, then heave protection will be required.

= Where foundation depths exceed 2m, short bored piles with ground beams or piled rafts slabs are recommended. All pile
designs should be undertaken by an Engineer.

= Foundation depths required to exceed 2.5m are beyond the scope of the online foundation depth calculator and must be
a piled engineered solution.

For strip foundations:

= Where construction is to take place in cohesive soils and trees are/were/will be present, and the foundation depth is
required (using the online foundation depth calculator) to exceed 1.5m, heave protection will be necessary and strip
foundations will not be suitable. Mass fill or short bored piles should be adopted (see the ‘Foundations - Mass Fill' and
‘Foundations - Piles’ guidance).

Further guidance can be found in the ‘Foundations - Trees and Clay’ section.

© MD Insurance Services Limited 2024

Minimum foundation dimensions

= Mass fill and strip foundations should be of a 600mm minimum width for external walls and must take loadings and
ground conditions into account. For widths that are less than 600mm for the external wall, an engineer design must be
provided.

= For single leaf internal walls up to 150mm thick, foundations may be reduced in width to 450mm ensuring that a 150mm
projection either side of the internal wall is provided.

= The minimum thickness of strip foundations should be 150mm.

= Foundations should be situated centrally below the wall.

Foundation depths

The depth of all foundations should be determined by specific site conditions. All foundations must bear onto virgin stable
subsoil and, except where strip foundations are founded on rock. The foundations should have a minimum depth of 450mm,
measured from finished ground level to their underside, to avoid the action of frost. This depth however, will commonly need
to be increased in areas subject to long periods of frost or in order that loads are transferred to suitable ground.

Where trees are situated close to a proposed building founded on a clay soil, the foundation depth/design will be affected;
further guidance is available in the ‘Foundations - Trees and Clay’ section. In clay soils with a plasticity index greater than
or equal to 10%, foundations should be taken to a depth where anticipated ground movement will not impair the stability of
any part of the building, taking into account the influence of vegetation and trees on or adjacent to the site. The depth to the
underside of foundations on clay soils should not be less than 750mm, as measured from finished ground level, and depths
may need to be increased in order that loads are transferred to suitable ground.

For minimum depths of foundations in cohesive soils where trees are/were/will be present, please use the online foundation
depth calculator. Further guidance can be found in the ‘Foundations - Trees and Clay’ section.

Minimum foundation depths

Modified plasticity index (x) Volume change potential Minimum foundation depth (m)

40% and greater High 1.00
20% to less than 40% Medium 0.9*
10% to less than 20% Low 0.75*

Note: *If the modified plasticity index is not confirmed, the minimum foundation depths should be 1m.

The Plasticity Index may be used without modification; for soils comprising of pure clays, with 100% of particles less than
425um, the Plasticity and Modified Plasticity Indexes will be the same. The adoption of the Modified Plasticity Index in mixed
soils, such as glacial till, however, may result in a more economical design.

Flexible and rigid retaining walls

Flexible retaining walls

For the purposes of Warranty, flexible retaining walls may be defined as walls that support soil laterally whilst allowing
deformations of the unsupported edge of the flexible retaining wall. Examples of flexible retaining walls include gabion, crib,
block, timber or modular retaining wall systems.

Flexible retaining walls should not be used to support the structure of the property, garages, roads, drives, car parking areas
or drainage systems.

Rigid retaining walls

Where rigid retaining walls are specified which support the foundations of a building, an Engineers design must be provided
to confirm capable of maintaining stability for a period of at least 60 years and all works to the rigid retaining wall should be
completed prior to works for the foundations of the property starting.
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MASS FILL AND STRIP: Typical details

Typical mass filled foundation

NN

Concrete filling to
\//\\//>\//>\//>\//> cavity kept minimum
T " A A s 225mm below DPC.
pa)
I Centre line of wall to coincide with
4 centre line of foundation
<
pa) | 2 <
<
A <

Minimum width = 600mm

Depth of foundation (below ground level) to be taken to:

= Suitable virgin sub-soil.

= Adepth that gives sufficient bearing and protection from frost.

= When building on cohesive soils, is at a depth that is not under potential
influence of nearby trees.

= Below the invert level of any adjacent drain/sewer.

Internal wall foundation (mass fill)

Internal
floor level

£y

DPC to be provided and
linked to floor DPM.

Solum level Masonry load bearing
—1 partitions to be supported off
suitable foundations
| <
Al

-
f
L9
|
|
|
42
I

-1 |

Min foundation width =
150mm either side of wall

= Foundation to be centrally located under the wall.
= The foundation width should be in accordance with the relevant Building
Regulations.
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Typical strip foundation

NN
K \;/ \;/ \;/ \;/ \j L

//
Concrete filling to
L RIS AR L cavity kept minimum
| 225mm below DPC.
Centre line of wall to coincide with
centre line of foundation
Min N
150mm)|
A 7

Minimum width = 600mm

Depth of foundation (below ground level) to be taken to:

= Suitable virgin sub-soil.

= Adepth that gives sufficient bearing and protection from frost.

= When building on cohesive soils, is at a depth that is not under potential
influence of nearby trees.

= Below the invert level of any adjacent drain/sewer

Internal wall foundation (strip)

iL
2y

Solum level —l

Min
150mm

DPC to be provided and
linked to floor DPM.

Internal
floor level

%ﬁ_‘%

Masonry load bearing
partitions to be supported off
suitable foundations

4

\
|
4
|
T

-

Min foundation width =
150mm either side of wall

= Foundation to be centrally located under the wall.

= Width of strip foundation to ensure a 150mm minimum projection either side of
the wall is provided.

= The thickness of the strip foundation should be at least 150mm.

Protecting pipes adjacent to foundations
Where it is not physically practical to locate drains so they are not impacted by
foundation loads, the pipes should be protected. Examples of how the pipes may
be protected are given below:

Scenario 1 - where A is less than 1m

WANANAN AN ANANAX

4 A'
Q . lg— trench
PASINVINVAN

Where the trench is within 1m of the foundation, the trench is to be filled with
concrete up to the lowest level of the foundation.

KA KA KL AR AL LS

Scenario 2 - where A is 1m or greater

\\\\\\\\\\\\\\\\\\\\\.\\.\\.\\.\> NAKANA

(B = A-150mm)
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Where the trench is 1m or further from the foundation, the trench is to be filled
with concrete up to measurement B as shown above.

Mass fill and strip foundations must be:

= Constructed to a depth which will not be affected by nearby drainage or other
services.

= Any drain or service pipe must not pass through the base of the foundation.
Where such services are at the same level, the base of the foundation must
be stepped below and the drain/services sleeved through the substructure
wall above.

= Existing ground water drains should be diverted to a suitable outfall.
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MASS FILL AND STRIP: Joints, steps and setting out

Reinforcing

Mass fill and strip foundations should be reinforced where necessary to suit localised ground conditions. Reinforcement, if
needed, should be clean and free from loose rust and should also be placed correctly. Bars, of an appropriate size, should
be supported to guarantee that they are 75mm above the base of the foundation, or as indicated in the design. They should
be secured at laps and crossings. If in doubt about any soft spots, the Engineer’s advice should be taken prior to placing the
concrete.

Foundation joints

If construction joints are necessary, they should not be positioned within 2m of a corner or junction in the foundation. All
shuttering should be removed before work progresses beyond the construction joint.

Using reinforcement bars across a joint

\
\
\
\
\
| i
~L — ] Reinforcing
T bars

e——— Shutter
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Steps in foundations

Steps in foundations must not be of a greater dimension than the thickness of the foundation. Where foundations are stepped
(on elevation), they should overlap by twice the height of the step, or 1m whichever is the largest.

S — — - Mass foundations:
. : ' <. g The overlap should not be
4 P o o . R less than:
e WD Ay - = 2xS,0r
S SA ' S TR e +Im
. . g . o . whichever is the largest.

- . N Strip foundations:
T L g The overlap should not be
a4 A . T < less than:
T J B B B 4 = 2x8S,or

S ) B IR A< = T (max 500mm), or
e ) : = 300mm,
N S <7 e whichever is the largest

Overlap

Excavation

= Excavations should be to a depth that gives sufficient bearing and protection from frost damage.

= To avoid damage caused by frost, the depth of the foundation(s) in frost-susceptible ground should be at a minimum of
450mm below ground level. If the finished ground level will be above the existing ground level then, the foundation depth
should be calculated from the existing, not finished, ground level.

= Where the depth of mass fill or strip foundations is in excess of 2.5m, they must be designed by a Chartered Structural
Engineer in accordance with current British Standards and Codes of Practice. For trench fill, it is imperative to check that
the finished foundation level is correct and horizontal. It will be difficult to adjust for discrepancies in the small number of
brick courses between foundation and DPC level.

= Prior to concreting, excavations should be ‘bottomed out’ to remove any debris that may have fallen into the trench; the
excavations should be free from water, and if it has been left open for a long period of time, further excavation may be
required to a non-weathered strata.

Note: It is important that Health and Safety obligations are met and that excavations are appropriately supported to prevent
collapse.

Setting out foundations

The accuracy of setting out foundations should be checked by set controlled trench measurements, including their location
relative to site borders and neighbouring buildings. Levels should be checked against benchmarks, where appropriate. In
particular, for excavations check:

= Trench widths
= Trench lengths
= Length of diagonals between external corners

Walls should be located centrally upon the foundation, unless specifically designed otherwise. Any discrepancy in dimensions
should be reported promptly to the designer. Resulting variations should be distributed to all concerned with site works,
including the Warranty Surveyor.

Standards referred to:

= BS 8004 Code of Practice for foundations and Eurocode
= BS 5950-1 Structural use of steelwork in buildings and Eurocode
= BS 6399 Loadings for buildings and Eurocode

= BS 8103 Structural design of low rise buildings and Eurocode

= BS 8110 Structural use of concrete and Eurocode

FOUNDATIONS






3.2.1

PILES: Pile construction selection

Provision of information

Afull set of design drawings and specifications shall be made available to the Warranty Provider and all other interested
parties prior to the associated works starting on site. This may include:

To be submitted prior to commencement on site

1. Desk study, investigative and interpretive Site Investigation Report(s) (to at least 5m below the pile toe) with associated
geotechnical testing sufficient for pile design including DS / ACEC requirements for buried concrete, heave and shrinkage.
Foundation drawings, pile layouts and pile schedule (with pile reference numbers and loadings).

Engineer’s specification for piling works to include the allowable pile settlements and testing requirements.

Calculations for the substructure and for the derivation of the load on each pile.

Pile design calculation (for vertical, horizontal, tensile and heave forces) to geotechnical parameters in site investigation
report. This should include the pile designer’s written confirmation that the site investigation is adequate to ensure that the
pile design complies with British Standards. This should also include confirmation, justification, type and number of any
preliminary and/or working pile load tests required to satisfy the design.

arwd

To be submitted prior to construction continuing over the piles

6. Pile installation logs (with pile numbers cross-referenced to the pile layout drawing), including details of re-strikes, rock
sockets, rig telemetry records, and concrete volume.

7. Concrete mix details and cube test results for the concrete used in the piles with tabulated results.

8. Integrity testing of all concrete piles with interpretive summary and conclusion.

9. Dynamic load testing results with analysis of long-term settlement, interpretive summary, and conclusion. The correlating
static load test for each differing length, load and diameter must be included (and the relevant boreholes if the static
testing was undertaken at a different site).

10. Static load test results.

11. Pile Designers interpretive summary and conclusion on completion of the works.

Please note: In the absence of approval, works are proceeding at the Developer’s own risk.

The Warranty Surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

Piled foundations

Piles are used to transfer loads from buildings to the supporting ground and are utilised in a wide range of applications where
conventional strip footings are inappropriate. They are particularly employed where soft or loose soils overlay strong soils or
rocks at depths that can be reached conveniently by driving or boring. They are often the most economical type of foundation
when very heavy loads must be supported or uplift forces need to be resisted. Large piles are extremely useful for limiting the
settlements of large structures on deep stiff clays; smaller versions can provide appropriate foundations for houses and other
small buildings on stiff clays liable to shrinkage and swelling.

Limitations of guidance

The following situations are beyond the scope of this guidance.
= Innovative foundation systems that do not have third-party approval or accreditation.
= Piling systems where the structural design is not endorsed by the Specialist Piling Contractor.

Influence of trees in clay

Foundation design should take into account influence from nearby trees. Where construction is to take place in cohesive soils
and trees are/were/will be present:

= Suitable heave precautions should be included in the design details for the protection of the piles, and

= Ground beams or piled raft slabs.

= The piles must be deep enough to cater for heave.

For more information on this, please see the ‘Foundations - Trees and Clay’ section.

Pile classification

Piles of many different types and methods of installation have been developed to suit the wide variety of soils. Piles generally
fall into two main types:

= Bored and dug, including short bored and secant (replacement piles).

= Driven and jacked piles, steel, concrete and timber (displacement piles).
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How piling systems work

There are two groupings of piles, based on the way that they transfer loads to the ground:

= End bearing piles derive the greater part of their support from bearing forces at the base. They act largely as columns
transferring loads through soft deposits, usually to dense granular soil or rock at the foot of the pile.

= Friction piles on the other hand, develop most of their support from friction between the shaft and the soil, usually firm clay.

Choosing the right piled solution

The choice of piling system to support the structure will depend entirely upon the ground conditions. It is important to have
the appropriate site investigation works carried out to determine depths of filled ground, the bearing capacity of soils, soil type
and any existing workings or services that may clash with pile locations.

Note: For further guidance on ground condition assessments, please refer to the ‘Ground Conditions’ section.

Analysis of the site investigation report should be completed by a Specialist Piling Contractor and Structural Engineer, as they
are best placed to design the most economical piling system.

Piles are particularly appropriate for heave sites (trees removed), for which they are strongly recommended.

Pile layouts can be readily designed to accommodate an individual plot. A good design will seek to achieve cost savings in
foundation excavation and materials.

DPM

Beam and block
flooring

Where floor beams
bear onto substructure,
a DPC underneath
must be provided

Final ground level at
completion of building

Typical ground beam

Designed pile

— Site levelled to approx
375mm below finished floor
prior to commencement

of piling and ground beam
construction

Engineers calculations and details to
detail the physical link between the
pile top and the ground beam using
reinforcement bars and links to meet
the specific design requirements for
the project
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3.2.2 PILES: Choice of piles

Alignment of piles Pile and beam

The Piling Contractor should take care to ensure that the piles are installed vertically and pile tops are correctly aligned to
support the foundation system.

W

An acceptable level of tolerance is for a pile to be offset in plan from the theoretical position by no more than 75mm, with Cavity tray

vertical alignment no worse than 1m in every 75m (1:75). ’ Z

Ground beams/piled raft slabs Telescopic ventilator

Piles should be capped with an appropriate ground beam system or slab. There should be adequate connections between Eg;ﬁl ?eﬁ(?ggd level at 1 %

the beam or slab to the pile to ensure that the loads are transmitted effectively. The beam/slab should be adequately P IS

anchored to the pile to resist uplift on sites that are susceptible to heave. All external, internal, partition and party walls can R

be accommodated using this system. The foundation design should be supported by structural calculations provided by an C o—— \oid

Engineer or Specialist sub-contractor. i i
Site levelled to approx 375mm Beam and block flooring

) ) below finished floor prior to
Pile construction records commencement of piling and Where floor beams bear

ground beam construction /4 \//\\//\\//\\//\\//\\//\\//\» onto substructure, a

Pile construction records should be made available for all piles installed. The records should include the following information: ® . ///\///\///\///\///\////// DPC underneath must

= Pile type (driven steel tube, driven precast concrete, Continuous Flight Auger (CFA), open hole auger bored, etc.). ) ) ) 1 \/\\\/\\\/\\\/\\\/\\\/\\\/\ be provided

= Pile dimensions (diameter or width/breadth). Reinforcing as designed R RLRLR LR

+  Pile depth. by an Engineer H

= Driving records from driven piles, including hammer type, weight, drop height, sets, hammer efficiency. |

= Up to date pile driving hammer energy efficiency test certificate. . ‘

= Pile verticality confirmation, which should be no more than 1:75 from vertical. Typical ground beam 1L Reb. ‘ecting fi i

= 28 day concrete test cube results for cast insitu piles. | ebar projecting from pile

= Concrete mix design certificates for piling concrete from all suppliers — where piles are cast insitu. = =

For CFA and concrete screw piles, the Warranty Surveyor should be given the computer output for concrete volume and rig Engineers calculations and details ! . .

performance. to detail the physical link between I Designed pile
the pile top and the ground beam

. . . using reinforcement bars and
The range of piling types (BRE publication) links to meet the specific design
requirements for the project
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3.2.3

PILES: Key design requirements

Key requirements

The piling scheme shall be designed to clearly demonstrate that the piles are capable of supporting and transferring the
foundation design loads safely to known soil strata that are, in turn, capable of supporting the pile loads using the appropriate
soil parameters obtained from geotechnical testing and contained in the appropriate site investigation report. The piles shall
be designed in accordance with BS 8004:2015 and shall ensure that long term settlement does not exceed 10mm or 1:500
(differential, between adjacent piles) at working load and 15mm at 1.5 times working load, unless more stringent criteria are
required by the Engineer.

Pile installation record sheets shall show clearly that all piles installed have achieved sufficient depth with respect to the
pile design calculations. Where there is any doubt concerning the depth of the piles, as a result of any encountered voids
or boulders, or there is any other reason to suspect under-performance, the capacity of the questionable piles shall be
demonstrated by means of static load testing and it shall be confirmed by the Engineer that the piles are fit for purpose.

Reference documents

BS EN 1997-1 Eurocode 7: Geotechnical design (EC7)

BS 8004 - Code of practice for foundations

BS EN 1997-2 - Ground investigation and testing

BS 5930 - Code of practice for ground investigations

ICE Specification for piling and embedded retaining walls (3rd edition)

London district surveyors association (LDSA) - Guidance notes for the design of straight shafted bored piles in London clay
PERKO, H.A. Helical piles — a practical guide to design and installation. Hobokon, New Jersey: John Wiley, 2009, ISBN
978 0470 40479 9

= BS EN 1993-5: Eurocode 3: Design of Steel Structures — Part 5: Piling

Geotechnical site investigation

A detailed, site specific, interpretive, Phase 2 Geotechnical Site Investigation should take place and be in accordance with
BS 5930 / BS EN1997-2 and extend to depths beneath the pile toe of at least 3 x pile diameter or 5m or the smallest plan
dimension encompassing the pile group (whichever is the greatest). Refer to ‘Published Minimum Requirements for Site
Investigation’ by the Federation of Piling Specialists (July 2013). Generally, boreholes should be at centres of 10m to 30m for
structures and at a minimum of 3 points, but closer borehole spacing’s should be used where there are site-specific hazards
(e.g. soluble soils, mining features etc.) or where there are large variations in soil properties.

The investigation should include sufficient geotechnical testing throughout the length and beneath the pile to enable an
accurate geotechnical design of the pile in accordance with proven design methods.

If the Site Investigation is found to contain insufficient information to verify the proposed design of the piles, the pile designer
should request additional investigation and testing e.g. additional boreholes to the above depth, as considered necessary to
establish the required geotechnical parameters.

Pile design

A pile layout drawing and pile load schedule should be prepared by the Engineer, indicating the pile reference numbers, all
loadings to which each pile will be subjected and details of connections between piles and the substructure. Calculations
should clearly demonstrate how the load on each pile was derived.

The piles shall be designed in accordance with BS8004/BSEN1997-1 and shall ensure that long term settlement does not
exceed 10mm or 1:500 (differential, between adjacent piles) at working load and 15mm at 1.5 times working load, unless
more stringent criteria are required by the Engineer.

In all cases, a geotechnical and structural design should be carried out to current standards in order to produce a
Geotechnical Design Report to confirm the required pile length, reinforcement etc. and to reflect the ground conditions
as confirmed by the site specific Site Investigation Report. The pile design should prove that the pile can support all
compressive, horizontal, tensile, heave and negative skin friction forces.

The skin friction adhesion factor (a) should be in accordance with BS 8004 (clause 6.4.1.2.3). An adhesion factor greater than
0.5 will not be acceptable unless supported by maintained static load tests on 1% of working piles.

BS 8004 (clause 6.1.1) and BS EN1997-1 (clause 7.4.1) permits pile design to be carried out one of the following options:
1. Geotechnical/Static pile design based on soil parameters from the site investigation and appropriate safety factors.

2. The results of dynamic load tests (provided they have been verified by static load tests in comparable situations).

3. Pile driving formula (provided they have been verified by static tests in comparable situations).

If the results of appropriate static load testing are not available for the site, then only option 1 can be used as the basis
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of design. In this case, all driven piles should be installed to the lengths indicated in the static pile design calculation and
representative dynamic tests with settlement analysis (e.g. CAPWAP) carried out (typically 3% to 5% per static pile design),
but this may need to be increased if there are any concerns regarding the pile installation or if required by the Engineer.

However, if the piles cannot be driven to the lengths indicated in the static pile design (as is often the case), then reliance
switches to dynamic tests and/or dynamic formulae, both of which need to be verified by previous evidence of acceptable
performance in static load tests on the same type of pile, of similar length and cross section and in similar ground conditions
(the static load tests don’t necessarily need to have been carried out on the particular site), as required by BS 8004:2015.

A pile schedule should be produced indicating the pile numbers (referenced to the drawings), pile loads, pile type and
diameter, pile length, required rock socket length, and details of required reinforcement. Piles for new developments should
be not less than 150mm diameter or equivalent.

Alternative pile types and desigh methods

If alternative pile types or non-standard design methods are being considered, please contact the Warranty Surveyor prior to
commencement of piling.

Additional design requirements for helical (screw) piles

Helical (or Screw) piles are manufactured steel foundations that are rotated into the ground to support structures. The basic
components of a helical pile include the lead, extensions, helical bearing plates, and pile cap.

The following design requirements should also be considered for helical (screw) piles:

= Helical piles should be designed and installed in accordance with BS 8004:2015+A1:2020 Annex A and ICE Specification
for Piling and Embedded Retaining Walls (SPERW).

= The helical pile designer/supplier should demonstrate clearly in calculations which design method has adopted i.e.
plugged shaft or individual plate method. Adopted soil parameters shall be derived from an adequate site investigation.
Tension piles shall also include a soil wedge check.
Shaft resistance shall be ignored when deriving the pile design resistance.

= Building near trees. Shaft adhesion in the zone of tree influence shall be calculated. Sufficient tension capacity should be
provided to resist heave forces. No helix shall be installed in the heave zone.

= Astructural design of all component’s including helix, helix welds, connections to the ground beams/foundation system
etc. shall be provided.
The helix should be spaced at a minimum of 1.5 times the shaft diameter.

= Helix diameters shall be no greater than those above.

= Corrosion protection. A 60 year design life based on section loss shall be demonstrated. Cathodic protection, galvanise or
other coating will not be acceptable.

= The GA/Fabrication drawings and schedules for the piles/pile components shall be provided and identify the steel grade
(Minimum JO), helix numbers and setting out as a minimum.

Pile design factor of safety for all Piles construction

The factor of safety is dependent on the extent of site investigation, design method/code/standard, confidence in the design,
the proposed pile load testing regime, and should be in accordance with design method being used.

Additional pile design factor of safety (geotechnical) for helical (screw) piles
Design Factors of safety shall be based on Eurocode design (BS EN 1997-1:2004+A1:2013). Resistance factors shall be
based on R4 values for a driven pile as per Table A.NA.6.

Lateral load capacity and displacement shall be based on industry-accepted methods in line with cl.6.4.5 of BS 8004:2015
including elasticity theory, p-y curves, subgrade reaction models, or any other approved numerical models.

Flexible and rigid retaining walls

Flexible retaining walls

For the purposes of Warranty, flexible retaining walls may be defined as walls that support soil laterally whilst allowing
deformations of the unsupported edge of the flexible retaining wall. Examples of flexible retaining walls include gabion, crib,
block, timber or modular retaining wall systems.

Flexible retaining walls should not be used to support the structure of the property, garages, roads, drives, car parking areas
or drainage systems.

Rigid retaining walls

Where rigid retaining walls are specified which support the foundations of a building, an Engineers design must be provided
to confirm capable of maintaining stability for a period of at least 60 years and all works to the rigid retaining wall should be
completed prior to works for the foundations of the property starting.
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3.2.4

PILES: Key design requirements continued

BS EN 1997-1 Partial factors depending upon load testing undertaken (for bored or

continuous flight auger piles)

Direction of load Load tests Partial factor for Partial factor for Model factor
shaft resistance base resistance
Compression None 1.6 2.0 1.4
WPT only 14 1.7 14
PPT and WPT 14 1.7 1.2
Tension None 2.0 - 14

BSEN1997-1 Partial Factors depending upon load testing undertaken (for driven piles)

Direction of load Load tests Partial factor for Partial factor for Model factor
shaft resistance base resistance
Compression None 1.5 17 1.4
WPT only 1.3 1.5 14
PPT and WPT 1.3 1.5 1.2
Tension None 20 - 1.4

WPT: Working Pile Test.
PPT: Preliminary Pile Test.
Refer to BSEN1997-1 for full tables and commentary.

Note: It is not acceptable to adopt a higher factor of safety in place of an adequately detailed Site Investigation.

The guidelines contained in LDSA guidance should be used for the design of straight shafted bored piles in London clay.

Piling in rock/boulders

If rock sockets are required by the pile design, then the achievement of such sockets during pile installation should be
demonstrated. Where there are boulders, it needs to be demonstrated that piles are not founded on, or partly on, boulders. It
is advisable to ensure that piles are taken down through strata containing cobbles/boulders. Pre-drilling may be required.

“Rig refusal” will not be accepted in the event that design rock socket lengths are not achieved, In the event of this, static load
testing and additional site investigation and geotechnical testing will be required.

Piling in chalk

Reference should be made to CIRIA PR86 and CIRIA C574 for pile design and installation. Where the risk of solution features
as obtained from a Groundsure or Envirocheck hazard map is moderate or high (i.e. not low), probing should be carried out at
each pile location in accordance with CIRIA PR86. Piles should be designed to take into account the risk of a solution feature
around, adjacent or beneath the pile (refer to clause 7.10.2 of CIRIA C574). Should concrete flows significantly exceed

the volume of the pile during installation (suggestive of a solution feature/void), measures should be taken immediately to
mitigate the risk e.g. additional probing, deeper piles, relocation of piles, load testing etc.

On sites previously classified as low risk, should a potential solution feature be encountered during excavation/inspection/
construction of the foundations, the foundation design should be amended accordingly to ensure that the soils within the
feature are not required to provide long term support to the foundations. This will likely involve, as considered appropriate,
those steps undertaken on sites with a moderate and high risk of the presence of solution features.”
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Piling in ground subject to cavitation

Where the ground is subject to potential cavitation as a result of gypsum dissolution, brine dissolution etc., the pile design
and installation should take into account any existing and future cavitation. As such, some form of redundancy may need to
be considered within the design to counteract any unknown conditions. As the presence of solution features cannot be readily
identified during the installation of the piles, it is recommended that probing be undertaken at each pile location. Geophysical
investigation or similar is recommended in order to locate existing cavities.

Piling over mine workings

With regard to piling over or near to historical mine workings reference should be made to CIRIA SP32 and CIRIA C758D.
Piles are not generally suitable unless founded below the grouted horizons. When piling adjacent to existing mine entries,
assurance needs to be provided that adequate competent rock is available, that stipulated rock sockets are achieved and that
piles will not be affected by any potential future collapse or partial collapse of the mine entry.

Piling in made ground

Piles terminating in, or relying on, made ground/fill are not acceptable.

Pile installation and testing

Piles should be installed and tested to ensure that they meet the design requirements. The Engineer shall review all pile
installation records and testing results and advise on remedial works to address any unusual results or failures.

Pile installation records (logs)

Copies of the site-recorded pile installation records (logs) shall be provided for each pile indicating the pile number (correctly
referenced to the drawing), pile load, pile length, reinforcement details and any sleeving requirements.

For driven piles, the first pile driven should record the number of blows for the first 100mm of each metre of depth, and the set
(including dates) achieved during installation and on re-strike should be indicated.

Should driven piles vary considerably in length across short distances, then the pile installation should be immediately re-
assessed and details (including subsequent results of further investigation and a plot of pile lengths on the pile layout drawing
and sections) submitted to the Warranty Surveyor for review. Installing piles to “rig-refusal” or reference to the limitations of
the piling rig shall not be accepted as the sole proof of adequacy of the pile length. If the pile static design lengths are not
being achieved on site, then static pile load tests may be required in order to ensure compliance with the British Standards
and/or carrying out additional site investigation to prove the adequacy of the pile.

Re-strikes shall be carried out on driven piles (typically at a rate of 10%) following a suitable time allowance. If sets have
relaxed on re-strike, the adequacy of the piles shall be re-evaluated (e.g. by additional testing).

Rig telemetry should be recorded, stored and provided as a matter of course for projects with continuous flight auger (CFA),
sectional flight auger (SFA) or continuous helical displacement (CHD) piles.

Concrete mix and cube test results

Concrete mix details and cube test results for the concrete used in the piles shall be provided with tabulated results, similar
to that in Concrete Advice Note No.30 (The Concrete Society) Tables 1 and 3. Delivery records, cross referenced to the pile
layout/numbers, should also be kept for possible future reference. The Engineer shall review all concrete cube testing results
and, in the case of any unusual results or failures, advise on any remedial works proposals necessary.
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3.2.5 PILES: Pile testing

Pile integrity testing Helical (screw) pile installation and testing
The integrity of the full depth and cross-section of all CFA, SFA, CHD, bored piles (including retaining walls) should be Installation
established by integrity testing using recognised methods. Should integrity testing indicate anomalies, then the Engineer The following should be considered during the installation of helical (screw) piles:
should advise on the remedial measures proposed and seek agreement with us. It is recommended that such agreement is
obtained prior to work continuing. = Installation must be undertaken by an installer approved by the specialist manufacturer/system promoter.
= Site welding is not permitted.
Note: Integrity testing should not be considered as replacement for sufficient site investigation or other types of testing, = Whilst installation may be informed by the Capacity-to-Torque Ratio the installed lengths shall achieve the geotechnical
particularly static load testing. 100% of such piles shall be integrity tested. design length. Failure to do so may lead to the pile being rejected.
Testing . ) . ) . . ) )
Dynamic load testing During installation and following completion of the works, the pile designer will also be required to undertake the following:
. . . . . . . = Oversee any pile load tests including the static load test undertaken in accordance with the ICE ‘Specification for Piling
Dynamic load testing shall be carried out in accordance with BS 8004 and shall include analysis of long term settlements. and Embedded Retaining Walls’, as specified by the Engineer.
There should be adequate site investigation to 5m below the pile toe as required by the British Standards. «  Validate installation of the piles through submission of a report confirming review of the pile installation logs to confirm
L . . . . that the piles have been installed into suitable stratum, to the required torque and have the required design capacity,
BS 8004 (clause 6.1.1) & BS EN1997-1 (clause 7.4.1) permits pile design to be carried out by one of the following options: satisfactory undertaking of the pile load test/s, installation is to tolerances set out within the system installation guidance,
. L . i o L X and confirmation that all components utilised were supplied by the specialist manufacturer.
1. Geotechnical/Static pile design based on soil parameters from the site investigation and appropriate safety factors. »  Static load test piles shall be in accordance with the design factors of safety adopted.

2. The results of dynamic load tests (provided they have been verified by static load tests in comparable situations).
3. Pile driving formula (provided they have been verified by static load tests in comparable situations).

If the results of appropriate static load testing are not available for the site, then only option 1 above can be used as the basis
of design. In this case, all driven piles should be installed to the lengths indicated in the static pile design and representative
dynamic tests with settlement analysis (e.g. CAPWAP) are carried out (typically 3% to 5% per static pile design but this may
need to be increased if there are any concerns regarding the pile installation or if required by the Engineer).

However, if the piles cannot be driven to the lengths indicated in the static design (as is often the case), then reliance
switches to dynamic tests and/or dynamic formulae, both of which need to be verified by previous evidence of acceptable
performance in static load tests on the same type of pile, of similar length and cross section and in similar ground conditions
(the static tests don’t necessarily need to have been carried out on the particular site), as required by BS 8004.

Static load testing

Preliminary Pile Tests (PPT): Maintained load (ML) testing up to the unfactored ultimate resistance (commonly defined
as settlement equivalent to 10% of the pile diameter) in accordance with BS 8004, SPERW, or other accepted standards;
normally carried out before work starts on site or at the very beginning of a project.

Working Pile Tests (WPT): Maintained load (ML) testing up to at least 1.5 times working load in accordance with BS 8004,
SPERW, or other accepted standards. Working Pile Tests shall be carried out at a rate of 1 per 100 piles or part thereof (not
less than 1%).

Note: Where there are large variations in substrata revealed either by the Site Investigation or during the construction of
piles, load tests should be carried out in each zone and the level of testing reassessed accordingly for each design situation.
Similarly, load testing should reflect the various pile lengths and loadings.

If there are queries with regard to anything not covered within this document and/or it is intended that the Site Investigation,
pile design, installation or testing is to deviate from the above guidance, then please contact the Warranty Surveyor for
agreement prior to commencement.
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3.3.1

RAFT: Key requirements

Provision of information

A full set of design drawings, calculations and specifications shall be made available to the Warranty Provider and all other
interested parties prior to the associated works starting on site. This may include:

1. Phase 1 Desk Study Report and Phase 2 Geotechnical Site Investigation Reports including site-specific
recommendations for raft foundations (and allowable bearing pressures) to ensure long term settlement does not exceed
25mm or 1/500 (differential).

2. Structural drawings:

a) GAand RC drawings, including a drawing register sheet.

b) Details of internal and external thickening to cater for loadings and the effects of frost.

c) Details of any insulation beneath the raft.

3. Structural calculations:

a) Demonstrating that the ground bearing pressure does not exceed the allowable value specified in the Site
investigation report. Localised areas of higher bearing pressures (e.g. beneath load-bearing walls, thickening or point
loads) should be considered.

b) Demonstrating that the raft (i.e. the thickening, slab and beams) can span a 3.0 metre ‘soft spot’ and cantilever 1.5
metres.

c) Demonstrating the adequacy of any insulation beneath the raft (in relation to loadings, creep and groundwater).

The insulation must have appropriate 3rd party approval certification and compressive creep must be limited to a
maximum 2% reduction for a 50/60 year period.

4. Plans and details of the proposed raft showing reinforcing positions and a bar schedule, to be used by the reinforcing
steel supplier and installer.

5. Confirmation that all made ground and organic matter beneath the foundation has been or shall be removed/replaced with
appropriate material, or treated.

6. Details of engineered granular fill below the raft (including its depth and lateral extent, ensuring a 45° spread from the
edge), along with its compaction specification, testing and Geotechnical Engineer’s validation. Where Manual for Highway
Works (MHW) specification for engineered granular fill is indicated, details shall conform with MHW Volume 1 Series 600
Earthworks CI:610 ‘Fill to Structures’.

7. Calculations demonstrating how the depth of granular fill has been determined to cater for the effects of heave and
shrinkage (if shrinkable soils are present).

8. Details of any ground treatment (e.g. vibro treatment, cement-lime stabilisation etc.).

Please note: if there are queries with regard to anything not covered or it is intended to deviate from the above guidance,
then please contact the Warranty Surveyor for agreement prior to commencement. Following acceptance of the proposals,
please refer back to the Warranty Surveyor if anything is subsequently discovered on site, which affects the design and/or
construction of the raft.

The Warranty Surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

Limitations of guidance
Rafts are not considered an accepted method of foundations where the ground conditions are susceptible to heave or

shrinkage (e.g. where trees are present or have been removed) unless appropriate measures have been taken to mitigate the
effects of heave or shrinkage. For further clarification, please refer to the ‘Foundations - Trees and Clay’ section.

Introduction

A raft foundation consists of a reinforced concrete slab, whose thickness and stiffness are designed to spread the applied wall
and column loads over a large area and reduce differential settlement gradients.

For domestic applications, rafts are often built with thickened perimeters to provide protection against frost heave, in which
case they are effectively trench fill foundations with integral ground bearing floor slabs. Down stand edge beams also serve to
stiffen the foundation’s structure.

Rafts are used where it is necessary to limit the load applied to the underlying soil or to reduce the effects of differential
foundation movements due to variable soil conditions or variations in loading.

Materials

Materials and workmanship should meet the requirements set out in the ‘Appendix C - Materials, Products, and Building
Systems’ section.

Ground conditions

Raft foundations are usually designed for sites with variable ground conditions with low ground bearing capacities. It is
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therefore important to complete a suitable Site Investigation to meet the requirements of the ‘Ground Conditions’ section and
ascertain the bearing capacity and suitability of the ground.

Structural design

Structural calculations should be provided by an Engineer, confirming that the raft design is suitable for bearing onto the
ground and that the ground bearing capacity safely supports the structure and it will limit long term total and differential
settlements to acceptable levels.

Key requirements

The raft foundations shall be designed to clearly demonstrate that the rafts, insulation and any treated ground are capable

of supporting and transferring the foundation design loads safely to known soil strata that are, in turn, capable of supporting
the loads, using the appropriate soil properties obtained from geotechnical testing and contained in the appropriate Site
Investigation report. The rafts shall be designed in accordance with BS 8004:2015 and shall ensure that long term settlement
does not exceed 25mm or 1:500 (differential), unless more stringent criteria are required by the Engineer.

Thermal insulation products below the structural raft

Where thermal insulation products are used below the structural raft they should:

Meet the requirements of BS EN 1606 Thermal insulation products for building applications.

Meet BS EN 13163 (for EPS insulation).

Meet BS EN 13164 (for XPS insulation).

The Engineer should ensure that the design limits ‘compressive creep’ to a maximum 2% reduction for a 50/60 year
period.

The insulation product must have third party product approval certification for use below a structural raft foundation
(including below external walls).

Typical raft foundation

Screed

Insulation

DPC to lap with the
DPM on the inner
leaf

DPM

DPC 150mm >
minimum above -~
ground level I

Reinforcing as
designed by an
Engineer
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3.3.2

Key requirements continued

Damp proof membranes (DPM), damp proof courses (DPC), and floor finishes

The raft foundation and the junction with the wall should be appropriately constructed to resist ground moisture penetration.

A DPM can be placed beneath the raft, wrapped around the external toe and lapped into the internal DPC. However, this
detail can be difficult to implement on-site, and puncturing of the membrane can commonly occur when placing reinforcing.
The preferred method is to place the DPM on top of the raft slab beneath the floor insulation or screed.

Stepped membranes

DPM should be continuous where floors are stepped, a waterproof specialist must select an approved waterproof membrane
to meet the requirements of BS 8120 to provide a continuous barrier that is compatible with the floor DPM/DPC.

Damp proofing

Damp proof courses (DPC)
DPC'’s should be of a flexible material that is suitable for its intended use and the DPC should have appropriate third-party
certification. Blue brick or slates will not be accepted as a DPC.

DPC’s should be laid on a mortar bed and correctly lapped at junctions and corners. The depth of lap should be the same as
the width of the DPC.

DPC'’s should not bridge any cavities unless it is acting as a cavity tray. Where a cavity tray is required (e.g. over a telescopic
floor vent) please refer to the ‘External Walls’ section for cavity tray, weep holes and stop end requirements.

Damp proof membranes (DPM)

A DPM should be provided beneath all ground-supported slabs or cast in-situ reinforced slabs. DPM’s should be linked to the
DPC and be a minimum 1200g polythene. Other DPM’s may be considered if they have appropriate third-party certification
and are installed in accordance with the manufacturer’s instructions.

Cavity trays
For guidance on cavity trays, please refer to the ‘External Walls’ section.

Concreting of floors

Prior to concreting, any water or debris that may have collected on top of the DPM should be removed. Expansion joints
should be provided and constructed in accordance with the Engineers design.

Bricks and blocks below ground

The selected bricks should be appropriately durable against saturation. See ‘Appendix C - Materials, Products, and Building
Systems’ for further guidance.

If there are sulphates in the ground and/or there is ground water present, confirmation by the manufacturer that the brick or
block is suitable for use below ground should be provided.

Reference documents

BS EN 1997-1 - Eurocode 7: Geotechnical design (EC7)

BS 8004 - Code of practice for foundations and Eurocode
BS EN 1997-2 - Ground investigation and testing

BS 5930 - Code of practice for ground investigations

Manual for Highway Works Volume 1 Series 600 Earthworks
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Typical raft foundation design
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Ducts and sleeving

Any service penetrations that pass through the raft should be appropriately sleeved to protect the service duct. Service duct
positions should be planned and indicated on drawings to prevent reinforcing bars from being cut, unless the structural design
has catered for this.

Flexible and rigid retaining walls

Flexible retaining walls

For the purposes of Warranty, flexible retaining walls may be defined as walls that support soil laterally whilst allowing
deformations of the unsupported edge of the flexible retaining wall. Examples of flexible retaining walls include gabion, crib,
block, timber or modular retaining wall systems.

Flexible retaining walls should not be used to support the structure of the property, garages, roads, drives, car parking areas
or drainage systems.

Rigid retaining walls

Where rigid retaining walls are specified which support the foundations of a building, an Engineers design must be provided
to confirm capable of maintaining stability for a period of at least 60 years and all works to the rigid retaining wall should be
completed prior to works for the foundations of the property starting.

FOUNDATIONS







3.4.1

ENGINEERED FILL: Design of engineered fill for supporting structures

Provision of information

Afull set of design drawings, calculations and specifications shall be made available to the Warranty Provider and all other
interested parties prior to the associated works starting on site. This may include:

1. Site Investigation Reports including site-specific recommendations for foundations to ensure long term settlement does
not exceed 25mm (10mm for piles) or 1/500 (differential).

2. Structural drawings:

Site layout plan including proposed finished floor levels for all plots.

b) Topographical survey confirming existing ground levels. Subsequent site level surveys indicating areas where
earthworks are required to achieve final construction levels. If piling or ground improvement techniques are to be
adopted, piling platform and/or vibro platform levels are required.

¢) GAand RC drawings, including a drawing register sheet.

d) Piling & Vibro layout drawings (if applicable), including a drawing register sheet.

e) The design of the dwellings should allow a degree of articulation with movement joints sufficient to accommodate the
maximum allowable differential settlement above, also at thresholds and service entries.

3. Structural calculations:

a) Demonstrating that the ground bearing pressure does not exceed the allowable value specified in the Site
Investigation Report.

b) Piled foundation calculations (please refer to the ‘Piling Good Practice Guide’ available on our website).

c) Vibro foundation calculations (please refer to the ‘Piling Good Practice Guide’ available on our website).

4. Earthworks Specification including:

a) Confirmation that works are supervised by a suitably experienced independent Chartered Geotechnical Engineer.

b) Proposals for load testing to determine the expected long-term settlement and differential settlement of the fill. Please
note: We consider that plate load tests do not confirm the expected long-term performance of the ground.

c) Allowable bearing pressures, expected settlement and differential settlement.

d) Consideration of the effects of slag, burnt shale and expansive soils.

e) Consideration of self-weight settlement of the fill.

f) Collapse compression analysis in accordance with BRE IP5/97.

g) Details of any ground treatment (e.g. vibro treatment, cement-lime stabilisation etc.).

5. Geotechnical validation report including:
a) Confirmation that all made ground and organic matter was removed.
b) Details of formation levels prior to filling works.

Depths of all cut and fill carried out across the site with levels linked to the original site investigation.

d) Details demonstrating compliance with Clause 610 of the Specification for Highway Works (for structural fills).

e) Details and locations of all tests and interpretation by the Geotechnical Engineer.

f) Confirmation of the bearing capacity achieved by the earthworks and confirmation that long-term settiement will not
exceed 25 mm or 1:500 differential settlement.

2
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If there are queries with regard to anything not covered within this document and/or it is intended to deviate from the above
guidance, then please contact the Warranty Engineers for agreement prior to commencement. Following acceptance of the
proposals, if anything is subsequently discovered on site, which affects the design and/or construction, please contact the
Warranty Surveyor immediately.

The Warranty Surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

Limitations of guidance

The following situations are beyond the scope of this guidance:

= Where the original ground or sub-strata is unstable or will continue to settle.
= Sites with soft clays with a low bearing capacity (Undrained cohesion = 30kN/m? or less).
= Filled ground where high levels of voids are anticipated.

= Clay fill, where the water will influence the foundation or where collapse may occur.

Each development site has its own specific characteristics, and where conditions do not clearly fall within the guidance given,

clarification should be sought from the Warranty Surveyor or a suitably qualified and experienced expert.

Fill or made ground can be divided into 2 main types:

1. Engineered Fill: When placed as part of the construction process and carried out to an engineered specification to high
standards with good quality control and adequate engineering supervision, then risks can be assessed and may be quite
small.

2. Non-Engineered Fil/Made Ground: Risks associated with sites covered with existing fill are more difficult to assess and
short of complete excavation, the risks cannot be fully quantified. Therefore, alternative foundation solutions where loads
can be transferred to competent strata are required.
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Engineered fill

Generally cohesive/granular homogeneous material specifically selected to replace either made ground or infill voids left by
other processes is adopted. Fill has been divided into 2 further categories. These are:

= Shallow fill (i.e. less than 2.5m depth below ground level).
= Deep fill (i.e. greater than 2.5m).

For further gu|dance on foundation types suitable for building on ‘Shallow’ and ‘Deep’ fill, please refer to our Warranty good
practice guide ‘Building on Fill' which can be found on the website.

Typical engineered fill construction - Figure 1

| Car park [ Property | Road 551/5” [ Landscape area

|]IZIII

Fill engineered to
reduced specification
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Design of engineered fill

Careful selection of the material and controlled placement should ensure that the engineered fill forms an adequate
foundation material; however, in some circumstances, significant ground movements can occur.

A specification for engineered fill shall be prepared, covering materials, compaction, workmanship and validation testing. This
specification shall be prepared by an Engineer.

Engineered fill should be designed and placed in accordance with recognised good practice, as noted in the references at the
end of this section.

Engineered fills used to produce suitably shaped landforms for structures should be constructed to high standards to
minimise the risk of ground movements causing damage to property built on shallow foundations.

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

= Awell-constructed excavation, safely executed, with all soft and hard spots removed and made reasonably dry and well
drained.

= Sound fill without undesirable material and capable of compaction as specified, provided with starter and capping layers
as necessary.

= Placement and compaction to ensure that the performance of the fill will meet required criteria as a foundation fill.

= Appropriate monitoring; the Designer must ensure that all work can be carried out safely as required by the Health and
Safety Executive Construction Design and Management Regulations.
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3.4.2

ENGINEERED FILL: Design of engineered fill for supporting structures continued

Fill selection

Fill should be clearly categorised into material that may and may not be used: unsuitable fill, general fill, restricted fill and
special fill. Fill materials must not present an environmental or health hazard.

Unsuitable fill should not be used at any location on the site.

General fill is all material except that which is unsuitable, restricted or special, and is normally the majority of the material
used. It may include natural soils as well as some waste products.

Restricted fill is material that would be general fill except that it contains minerals hostile to the built environment. It can
include natural materials such as pyritic shales, sulphate-bearing clays and waste materials, including burnt colliery discard
and steel slag. Its use is precluded where ground water could rise to the underside of the deepest foundation, or where it is
rejected for pollution reasons. For some developments, such as housing with gardens, restricted fills would include fills that
are harmful to people.

Special fill is high-quality material, such as well-graded natural sands and gravels, crushed rock or clean demolition rubble.
Its use will often have to be reserved for specifically defined purposes, such as a capping layer or backfill to retaining walls.
Where possible though, granular soils should be used as general fill since these materials drain readily and consolidate
quickly. The smaller the predominant particle size, the longer the potential time required for consolidation under the self-
weight of the fill.

Materials considered to be unsuitable for use as fill are:

Swamp or marsh land materials.

All organic or part organic materials.

Materials subject to spontaneous combustion.

Colliery shales, ironstone shales and similar materials which have the potential for expansion due to oxidation of pyrites.
Frozen materials or materials which are frost susceptible.

Any nf1ateria|s which have a higher moisture content than the maximum permitted for such materials as defined in the
specification.

= Clays with high plasticity index exceeding 55%.

The following materials require testing to ensure their suitability for use as fill to support structural foundations and slabs, or
as backfill to associated trenches:

Acid wastes.

Reactive materials.

Materials that include sulphates (e.g. gypsum).

Organic materials.

Toxic materials.

Materials that cause noxious fumes, rot, undue settlement or damage to surrounding materials.

The sample tests should be carried out by a suitably qualified person and it may be necessary to take a number of samples
to identify the material characteristics of the fill accurately.

End product criteria

The greatest threats to successful in-service performance are:

= Collapse settlement due to inundation of dry or inadequately compacted fills.
= Excessive consolidation settlement of wet compressible fill.

= Heave or settlement of clay fill due to climatic changes or vegetation.

These ground movements depend on moisture movement, so by reducing the voids in a fill, the opportunities for excessive
in-service movements should be restricted. A maximum allowable air-voids content of 5% is a suitable criterion for most clay
fills. However, specifying a 5% air-voids content is insufficient, as this value may easily be achieved by adding water to the fill
without increasing compactive effort.

A suitable alternative control method is to specify a minimum acceptable density as a proportion of the maximum dry density
measured in a standard laboratory compaction test. Limits on moisture content are also required.

If the fill is too wet, there could be excessive consolidation settlement and if the fill is too dry, it might be vulnerable to collapse
compression.
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Placing engineered fill

A successful engineered fill requires not only an appropriate specification but also adequate control during placement. All the
work must be carried out with due regard to safety, as required by the Construction Design and Management Regulations.

Site preparation and disposition of fill

The site should be cleared of all topsoil and other unsuitable material.

Soft spots and hard spots, such as derelict foundations, should be removed together with ponds and surface water from
depressions. Removing water by pumping may be necessary when filling some excavations below the ground water level.

When a variety of material types are used as fill, they should be deposited in horizontal layers across the site. If there is only
a limited amount of good granular material, it will be best to use it in layers interspersed between layers of poorer cohesive fill.

The fill thickness should be reasonably constant beneath a structure to minimise differential settlement.

Feather-edges, resulting in foundations set partly on fill and partly on natural ground, should be avoided, and the site worked
in such a way that structures are located either directly on natural ground or directly over fill of a consistent thickness.

If fill is to be placed over sloping natural ground, some stepping of the ground formation level will be necessary. Construction
over the face of a quarry or an opencast mining high wall should be avoided.

Special measures may have to be taken by providing flexible connections for services at the location of high walls and by
thickening construction for service and estate roads.

If the natural ground on which the fill rests is soft and compressible (for example, layers of peat or soft clay), the surface
of the fill may settle appreciably and unevenly as a result of the weight of the fill consolidating the soft layers below. This
settlement will, of course, be additional to that resulting from the compression of the fill itself.

Sensitive structures may warrant a surface (or capping) layer formed from special fill compacted to more onerous standards
than the underlying fill. This should help minimise the differential settlement suffered by the structure.

Where landscaped or other non-load bearing areas form part of a development, they need less compaction than the load-
bearing areas. There should be a transition zone around the load-bearing area, as shown in Figure 1.

Flexible and rigid retaining walls

Flexible retaining walls

For the purposes of Warranty, flexible retaining walls may be defined as walls that support soil laterally whilst allowing
deformations of the unsupported edge of the flexible retaining wall. Examples of flexible retaining walls include gabion, crib,
block, timber or modular retaining wall systems.

Flexible retaining walls should not be used to support the structure of the property, garages, roads, drives, car parking areas
or drainage systems.

Rigid retaining walls

Where rigid retaining walls are specified which support the foundations of a building, an Engineers design must be provided
to confirm capable of maintaining stability for a period of at least 60 years and all works to the rigid retaining wall should be
completed prior to works for the foundations of the property starting.

FOUNDATIONS



3.4.3

ENGINEERED FILL: Quality control of fill placement

Fill placement

Fill should be placed in horizontal layers, with each layer separately compacted.

For a given item of plant, compaction performance will be determined by fill layer thickness, fill moisture content and the
number of passes of the compaction equipment. There are however, other factors such as the need to avoid excessive
handling.

Whenever possible, site trials should be undertaken to determine the correct criteria. Some general information about placing
fills is given in BS 6031.

Each layer should be of a thickness that allows the compactive energy to spread throughout the layer, producing the specified
fill density and low air-voids content. Loose layers with a thickness greater than 250mm are unlikely to be satisfactory for
earth fills compacted to support low rise structures. It may be necessary to use layers of 200mm or less.

Moisture content at the time of placing a fill is fundamental to subsequent performance, particularly where the fill contains a
large proportion of fine grained cohesive material. If the fill is too dry, there is the possibility of heave or collapse settlement;
if it is too wet, there is the possibility of insufficient strength and high compressibility. It will be difficult to achieve air-voids
content of 5% or less when the moisture content is low. In the same way that the addition of too much water can detract from
the performance of engineered fill, soil can be over compacted.

Granular soils and cohesive soils drier than optimum, when rolled excessively, become over-stressed and what should have
been a firm compacted surface becomes a loose tilth. This should be avoided whenever possible. Where a fill containing a
large proportion of fine grained cohesive material (for example, clay) is used, filling during wet weather should be avoided.

Quality control and testing of fill during placement

Quality control procedures should be implemented to ensure compliance with the specification. The nature of the control
procedure will depend on the type of specification adopted.

The end product specification requires an appropriate type and quantity of testing of the fill during placement to ensure that
the desired end product is being achieved. Depending upon the type of contract, quality control may be the responsibility of
the Engineer or of the contractor working under the supervision of the Engineer.

Control parameters should be the same as those determined during the site investigation stage. Both design and control
parameters must be reproducible, a term that denotes the range within which measurements made on the same fill by
different operators using different equipment should agree.

The following are the most significant control parameters:

= Moisture content, in respect of an optimum moisture content established at the Site Investigation stage.

= Dry density, in respect of the already established maximum dry density.

= Air-voids content, which depends on moisture content and dry density.

= Un-drained shear strength, which is an alternative to monitoring moisture content and dry density for clay fills.

The laboratory compaction tests and the associated field control tests are suitable for a wide range of fill types and form the
most generally applicable approach. For cohesive soils, un-drained shear strength forms an alternative basis for specification
and control testing. However, different methods of measuring the un-drained shear strength, such as the unconfined
compression test and the vane test, can give significantly different values. The measured value of cohesion can be sensitive
to a detailed test procedure, such as the rate of shearing.

It is important for the method of testing to be strictly specified. Where a cohesive fill contains gravel, it may not be possible
to obtain sufficiently undisturbed samples for strength tests. On larger sites, employing in-situ methods, such as the cone
penetrometer (BS 1377: Part 9), could be considered.

Small sites are generally more difficult to work than large sites, as finished work may be damaged more easily in confined
working areas and deficiencies in site preparation usually reflect more readily in poorer quality compaction than on larger
sites. Consequently, it is necessary to test more frequently on a small site than on a large one.

A suggested minimum test frequency is presented in Figure 2. However, each site should be judged on its own merits, with
careful note taken of any problems revealed during site investigation. In very variable or difficult conditions, more frequent
testing may be required. Tests in visually doubtful areas, and re-tests of failed areas, should be carried out in addition to those
recommended in Figure 2.

Modern compaction control requires laboratory and field testing during the Site Investigation, and during, and possibly
following, the earthworks. The results of this work must be recorded, collated and presented to demonstrate the quality of the
operation. The required documentation includes:

= Summary of the specification requirements and the end product in terms of the selected geotechnical parameters for the

various fills (based on-site investigation information).
= List of the required suitability tests; one form to be completed for each borrow pit under investigation.
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Suitability test results for each borrow pit.

List of the required control tests.

Results of the control tests on each fill type, layer or area, as appropriate.

A list of post-compaction monitoring requirements.

The results of post-compaction monitoring; all completed forms should be signed and dated by the person responsible
and a list prepared of any required action or remedial work to be carried out.

Number of tests - figure 2
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Monitoring of fill performance - post compaction

Monitoring provides a check on the performance of the fill after compaction and is particularly important where vulnerable
structures are to be built or foundation loading is unusually large. It is also required where the fill is relatively deep or
substantial ground water rise within the fill is expected.

Monitoring techniques include:

= Surface levelling stations to measure the settlement of the fill surface.

= Magnet extensometers to measure the settlement of incremental depths of fill.

= Standpipe piezometers to measure the rise in the ground water table in the fill after placement.
= Load tests for direct estimation of settlement of surface layers produced by loadings.

Surface levelling stations are easy to install and very effective. By optical levelling of the stations, measurement can be made
of the total vertical movement of the fill upon which they rest, together with any movement of the underlying natural ground.
Although this is unlikely to be large if all soft material has been removed prior to compaction. Levelling stations should be
sufficiently robust to resist damage due to construction traffic. A round headed bolt cast into a 1m concrete cube set 300mm
into the fill has been found to be effective.

Magnet extensometers are unlikely to be necessary in shallow-depth fill. Standpipes or piezometers will be of advantage if
there is reason to suspect that ground water will rise into the fill at any time in the future, with consequent settlement.

Relevant British Standards and guidance documents

Relevant British Standards Codes of Practice and authoritative documents include:

BS 6031 Code of Practice for earthworks

BS 1377: Part 9 Methods of tests for soils for civil engineering purposes. In-situ tests

BS 10175 Investigation of potentially contaminated sites - Code of practice

BS EN 1991 Actions on structures

BS EN 14731 Execution of special geotechnical works. Ground treatment by deep vibration

BS EN 1997-1 General rules

BS EN 1997-2 Ground investigation and testing

BS EN ISO 14688 Geotechnical investigation and testing - Identification and classification of soil
BS EN ISO 14689 Geotechnical investigation and testing - Identification and classification of rock
BS EN ISO 22476 Geotechnical investigation and testing - Field testing

BR 391 Specifying vibro stone columns

Institute of Civil Engineers (ICE) specification for ground treatment: Notes for guidance, 1987
CIRIA C572: Treated ground: Engineering properties and performance, 2002

CIRIA C573: A guide to ground treatment, 2002

BRE 424: Building on fill: Geotechnical aspects

BRE Information Paper 5/97: Collapse compression on inundation
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3.4.4 ENGINEERED FILL: Building on filled ground

Introduction Reference documents

The following guidance outlines recognised good practice in relation to building on fill. The structural design and construction
should be in accordance with the Functional Requirements of this Technical Manual and recognised publications from British
Standards, Eurocodes, CIRIA, BRE and ICE.

Current regional Building Regulations

BS EN 1997-1 - Eurocode 7: Geotechnical Design (EC7)

BS 8004 - Code of Practice for Foundations

BS EN 1997-2 - Ground Investigation and testing

BS 5930 - Code of Practice for Ground Investigations

BS 1377-9 - Methods of test for soils for civil engineering purposes. In-situ tests

BRE IP 5/97 - Building on Fill: collapse compression on inundation

BRE Building on Fill 3rd edition: geotechnical aspects

The foundation scheme shall be designed to clearly demonstrate that the foundations are capable of supporting and Department of Transport Specification for Highway Works, Part 2, Series 600 Earthworks )
transferring the design loads safely to known soil strata that can be demonstrated from the appropriate project site Warranty Good practice guides, to ensure long term and differential settiement criteria remain compliant:
investigation reports to be capable of carrying the load, using the appropriate soil properties obtained from geotechnical and = Raft Foundations (Long term settlement 25mm and 1/500 differential)

load testing. = Piling (Long term settlement 10mm and 1/500 differential)

= Vibro ground improvement (Long term settlement 25mm and 1/500 differential)

Key requirements

Groundwork shall be designed and validated by an Engineer to ensure that settlement will not exceed 25 mm (10mm for
piles) or differential settlement tilt greater than 1:500 for low-rise buildings unless more stringent criteria are required by the
Engineer.

Partial depth foundation solutions where either piles or ground improvement techniques (i.e. vibro stone columns, vibro
concrete columns etc.) terminate in the fill material, and do not penetrate to naturally occurring competent strata below, are
not acceptable.

Untreated made ground/fill material is inherently variable in nature and unpredictable when considering its settlement
properties. Foundations proposing to bear upon untreated made groundffill as a formation for strip, trench or raft type
foundations are unacceptable.

Testing

Testing is carried out to confirm that the ground improvement works meet the design criteria. The tests are usually completed
to determine the ground bearing capacity.

The Engineer shall require the specialist contractor to verify that the ground treatment has been completed to a satisfactory
standard. This will usually include carrying out suitable testing to establish the degree of ground improvement, its load-
bearing characteristics and settlement potential.

These tests may include:

Plate tests
This test will not determine the design but will allow for an assessment of the workmanship on the stone columns. Plate tests
should be carried out on stone columns or treated ground at a frequency of at least one test per day per rig.

The plate tests should be carried out with a 600mm diameter plate and minimum test load of 11 tonnes.

Mini zone tests

A mini zone test (dummy footing) can be used as a limited substitute for zone tests. The test should be applied to at least two
stone columns and the area of foundation they support. To be useful, mini zone tests should be continued for long enough to
establish the presence of creep behaviour.

Mini zone tests (dummy footing) should be carried out at a rate of one test per 1000m2-3000m? of treated ground, along with
penetration tests at a rate of one test for 20-50 stone columns, or one test for not more than 500m? of treated ground, with

a minimum of one test per structural unit. Alternatively, in the absence of penetration tests, one test per ten houses (with a
minimum of two tests per site) would suffice.

Zone tests
An isolated pad or strip footing is used to test up to eight stone columns and the intervening ground. Loadings, which should
simulate the building loads, are held for 24 hours at predetermined stages to examine creep behaviour.

In-situ tests

Where vibration will improve the ground itself, e.g. granular materials, then in-situ testing is appropriate. The improvement
can be assessed when the test results are compared with the in-situ test results recorded during the pre-treatment
investigation.

Trial pits
Trial pits can be excavated around trial stone columns to prove that they are fully formed and to the required depth and
diameter. This is a destructive test, and allowance should be made accordingly.

On completion of the treatment, the Engineer is to confirm that the treated ground has achieved the anticipated condition
assumed in the design, and provide evidence in writing to the Warranty Surveyor.
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3.5.1

VIBRATORY GROUND IMPROVEMENT: Ground improvement techniques

Provision of information

Afull set of design drawings, specifications, calculations and site investigation
reports shall be made available to the Warranty Provider and all other interested
parties. ltems 1-3d should be submitted prior to commencement of vibro
treatment on site. In the absence of approval, works are proceeding at the
Developer’s own risk. ltems 3e-3g shall be submitted as soon as they become
available, prior to construction continuing over the vibro stone columns.

1. Phase 1 Desk Study Report (including Groundsure) and Phase 2

Geotechnical site investigation reports with appropriate geotechnical testing.
2. Structural Engineers foundation drawings and design calculations. Strip

footings should be designed for the specified bearing pressures and be

designed to span between vibro stone columns.
3. Vibro stone columns:

a) Written confirmation from the vibro designer that the ground conditions
are suitable for vibro treatment and that the site investigation report is
adequate for the purposes of the design and installation of stone columns.
Deepening of foundations in respect of trees/clay soils to be taken into
account.

Vibro stone column layout drawings.

c) Vibro design calculations confirming full-depth of made ground and soft/
loose natural strata.

Confirmation of proposed testing regime (i.e. plate and dummy footing
tests etc., see notes below). A minimum of 1% of stone columns should be
subject to dummy footing test.

Vibro installation logs (with vibro column numbers referenced to the

vibro layout drawing). Logs should include date, column number, depth,
diameter, weight of stone, confirmation of the platform level in relation to
the finished floor levels and site investigations and details demonstrating
that all low-strength/loose natural strata (SPT<10) and all made ground/fill
have been suitably treated.

f) Copies of all testing carried out (with the locations referenced to the
drawings) and interpretation of test results.

Written confirmation from the vibro designer that the as-built installation
has achieved the required bearing capacity and settlement characteristics.
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The Warranty Surveyor, at their discretion, may also request supporting
information that demonstrates suitability for use of any materials or systems
contained within the above.

Introduction

Vibratory ground improvement techniques are generally used to increase load-
bearing capacity and reduce settlements to acceptable limits within undisturbed
natural soils and filled ground.

Soft soils can be reinforced to achieve improved specification requirements, whilst
slopes can be treated to prevent slip failure, both natural soils and made ground
can be improved.

The ground must be suitable for vibratory ground improvement and designed
in-accordance with recognised methods (e.g. Priebe). The treatment must extend
through the full extent of the filled or poor ground and reach natural competent
ground.

Foundations supported by vibratory ground improvement techniques require a

coordinated design by an Engineer and specialists who are experienced with this
type of construction.

Limitations of guidance

The following situations are beyond the scope of this guidance:
= Where the original ground or sub-strata is unstable or will continue to settle.

= Sites with soft clays with a low bearing capacity (Undrained cohesion = 30kN/
m? or less).
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= Filled ground where high levels of voids are anticipated.
= Clay fill, where the water will influence the foundation or where collapse may
occur.

Each development site has its own specific characteristics, and where conditions
do not clearly fall within the guidance given, clarification should be sought from
the Warranty Surveyor or a suitably qualified and experienced expert.

Desk study and site investigation

All projects will require a site specific phase 1 desk study report (including
Groundsure or similar) and a phase 2 geotechnical site investigation reports with
appropriate geotechnical testing.

A site specific geotechnical site investigation should take place and be in
accordance with BS 5930/EC7 and extend into adequate strata beneath the
filled or poor-strength strata above. The investigation should include enough
geotechnical testing to enable accurate geotechnical design of the vibro stone
columns in accordance with proven design methods.

The scheme shall be designed to clearly demonstrate that the foundations and
treatment of the ground with vibro stone columns are capable of supporting and
transferring the foundation design loads safely to known natural soil strata’

The foundations and vibro stone columns shall be designed in accordance with
BS 8004:2020 and shall ensure that long term settlement does not exceed 25mm
or 1:500 (differential) at working load, unless more stringent criteria are required
by the Engineer.

The developer shall obtain written confirmation from the Engineer and specialist
contractor that the site is suitable for the proposed ground improvement system,
and that all detrimental factors associated with the site and the proposed
development have been taken into account.

The results of the investigation should be presented to the Warranty Engineer
prior to the commencement of work on site.

Desk study and site investigation results

Properties of the natural materials under the site

The site investigation should determine the depths and properties of the natural
materials under the site, including the presence of geological hazards, cavities,
mine-workings and associated features, rocks or soils that may dissolve or erode
when water passes over them.

Through the process of a site investigation, it should first be established by
the Engineer or suitably qualified specialist that the ground is capable of being
improved by a vibratory ground improvement technique.

Extent of any areas of made ground on the site
The extent of any areas of made ground on the site should be established,
including its history, composition and behaviour.

A site specific geotechnical site investigation should take place and be in
accordance with BS 5930/EC7 and extend into adequate strata beneath the filled
or poor-strength strata above.

Materials susceptible to heave or shrinkage

The extent of any shrinkable materials or materials susceptible to heave (clays,
slag, burnt shale etc.) should be established. The necessary Atterberg tests and
swelling tests should be conducted as appropriate.

Constituent materials
The proportions, compaction and distribution of the constituent materials
throughout its depth should be established.

The investigation should include enough geotechnical testing to enable accurate
geotechnical design of the vibro stone columns in accordance with proven design
methods.

Fill materials
The grading and particle size distribution of fill materials should be established.
See Conditions acceptable for treatment.

Existing or redundant services

The presence and extent of any existing or redundant services and drains should
be investigated, and the associated backfill to the excavations. In addition, the
effect that any proposed sustainable drainage system (SUDS) or soakaways
might have on the ground conditions should be identified.

Ground water
The investigations should identify the presence, level and nature of any ground
water, and if it is likely to rise and cause heave or collapse by saturation.

Contaminated substances

Contaminated substances including any potential for gas generation from fill
materials such be identified. Any potential for combustion from contaminated
substances should also be identified.

The Engineer should supervise the site investigation, taking account of the
findings of the desk study, and first establish whether there are any contaminated
substances or gases present.

Existing obstructions

It should also be established at an early stage whether the site has previously
contained any buildings or structures, and whether they have been completely
removed, including basement walls, floor slabs, etc.

Conditions acceptable for treatment
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Reproduced from ICE Manual of Geotechnical Engineering: Volume Il with kind
permissions from ICE Publishing Limited.
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3.5.2

VIBRATORY GROUND IMPROVEMENT: General requirements

Unsuitable ground conditions

For Warranty purposes, the following ground conditions are not considered
suitable for vibratory ground improvement.

= Highly shrinkable clays with a plasticity index greater than 40%.
= Soft clays with undrained shear strength less than CU = 30kPa.
= Ground with a peat layer greater than 200mm should be viewed as unsuitable.
Multiple peat layers with a combined depth greater than stone column
diameter are unsuitable. In addition, variations in peat thickness may cause
differential settlements.
= Voided fill ground created by landfill or with concrete rubble or brick fill of
unsuitable grading.
= Non-engineered fill material may result in the following:
= Original ground or sub-strata is unstable or will continue to settle.
= The location and mobility of ground water within or entering the fill — as
this has the potential to trigger inundation settlement (if the fill has not
been previously saturated).
= Inundation settlement (also known as collapse compression) —
associated with the permeation of water into poorly compacted fills and
partially saturated fills with a high air voids ratio. Refer to BRE IP 5/97.
= Degradable material - organic material where the percentage per volume may
cause excessive settlement to foundations.
= Ground gases including carbon dioxide and methane - Stone column
installation will involve stone compaction, however, remaining voids can act as
vertical vents to dangerous gases.

Ground conditions and other factors that may increase
the complexity of vibratory ground improvement

= Shrinkable material with volume change potential (VCP). If the presence of
shrinkable soils is suspected, and no testing data is available to verify the
VCP then high volume change potential should be assumed.
= VCP Soils with a modified plasticity index greater than 10%. The installation of
Stone Columns in cohesive material should consider any adverse effects on
existing structures and site drainage.
= For all soil types, stone columns can transmit water down to lower fills causing
softening and inundation of the fill materials.
= Deepening of foundations and heave precautions need to be assessed
in accordance with the guidance within our ‘Foundations’ section of this
Technical Manual regardless of the vibro treatment.
= Partial depth treatment of filled ground:
= Sites designated for partial treatment will be considered on a case-by-
case basis.
= Engineer to consider the combined performance of both treated and
untreated zones considering overall settlements.
= Partial-depth treatment of loose/low-strength natural soils (SPT <10, cu <
40kPa) and partial-depth treatment of made groundffill is not acceptable.
= Obstructions - buried structures including drainage.
= Variations in the density of material to be treated.
= Variations in ground water - long or short term alterations to ground water
levels that may cause settlement or heave of existing buildings.

Limitations of treated ground

Buildings and long blocks with sensitive finishes should be avoided in areas with
considerable variations in ground conditions.

In the case of stone columns, the un-cemented stone particles develop end
bearing and skin frictional stresses. This process requires the soil surrounding the
stone column to provide adequate lateral stresses to counter excessive bulging.

Soil types, such as peat and other weak materials, which include variations in
thickness, may cause differential settlements.

Where the above limitations are found on site, the Engineer should:

= Determine foundation loads.
= Confirm the safe bearing pressure and settlement characteristics required.
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= Compare design requirements with Interpretative Soil Investigation.

= Discuss viability of proposals and assess viable alternatives with specialist
contractor.

= Submit proposals to the Warranty Provider at the earliest possible opportunity.

Installation

A suitably qualified competent person should ensure:

= There is appropriate site supervision and testing to achieve the required
foundation design using vibro stone columns.

= Stone columns are located at the intersection of adjacent reinforced spread
foundations.

= The minimum depth of stone columns is achieved.

= Any missing stone columns are replaced.

All installation criteria, including location and depth, are checked by suitably
qualified competent person prior to the specialist plant leaving the site.

Stone columns can be centrally positioned under the foundation. For wider
foundations, stone columns can be installed in a predetermined staggered
arrangement under the spread foundation.

2m 2m 2m
I max centres |

max centres I max centres I

2m max
centres

Stone columns which are misaligned by more than 150mm (centre to centre) in
any direction should be replaced.

missing stone column =
new column required

stone column misaligned
by more than 150mm =
new column required in
correct position

stone column misaligned
by less than 150mm =
no action needed

Adjacent foundations and services

= Design of vibratory ground improvement should consider adjacent
foundations. Volume of soil treated should allow for the interaction of pressure
bulbs and the resulting combined stresses.

= Service or drainage trenches - minimum clearance between foundations and
excavations should be greater than depth of trench excavation minus the
depth to the bottom of the concrete spread footing.
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interaction of adjacent foundations

Actions on unforeseen events

The following events should be reported to the design team/specialist contractor
and Warranty provider as soon as possible.

Where there is a significant
increase in the quantity of
backfill in comparison with
similar treated depths.
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Design team/specialist contractor should submit recommendations to the builder
and Warranty provider.

On completion of the treatment, the Engineer is to confirm that the treated ground

has achieved the anticipated condition assumed in the design, and provide
evidence in writing to the Warranty Engineer.
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3.5.3

VIBRATORY GROUND IMPROVEMENT: Foundations, fill materials, testing and retaining walls

Foundations

Foundations on sites with vibratory ground improvements should either be of a reinforced strip or raft type. Both foundations
will require a full design by an Engineer.

Foundation drawings and calculations should be prepared by the Engineer indicating the required bearing capacity and
settlement characteristics for the purposes of design of vibro stone columns.

Foundations should be sized for the specified safe bearing pressures and be designed to span between the centres of the
vibro stone columns.

The designer/engineer should ensure the following:

= RC foundations must be a minimum RC25/30 or FND concrete.

= Foundations shall be designed to span between vibro stone columns and must incorporate top and bottom reinforcement.

= Bottom profile of concrete foundations is located a minimum 600mm bgl and founded on firm material of adequate
bearing capacity.

= For ‘low rise structures’ foundations should be designed for maximum settlements of 25mm.

= In relation to differential settlement, a design limit for maximum tilt of 1/500 is appropriate. More stringent values may be
required due to the particular circumstances (e.g. medium and high rise structures).

Irrespective of the provision of vibro stone columns, foundation depths and heave precautions must be in-accordance with
the guidance provided in this Technical Manual, in respect of trees/clays, whilst ensuring that the vibro treatment is not
detrimentally affected by deepening of the foundations. Further guidance can be found in the ‘Foundations - Trees and Clay
section.

Fill materials

The following materials require testing to ensure their suitability for use as fill to support structural foundations and slabs, or
as backfill to associated trenches:

Acid wastes.

Reactive materials.

Materials that include sulphates (e.g. gypsum).

Organic materials.

Toxic materials.

Materials that cause noxious fumes, rot, undue settlement or damage to surrounding materials.

The sample tests should be carried out by a suitably qualified person, and it may be necessary to take a number of samples
to identify the material characteristics of the fill accurately.

Sources of fill material

Where the material is of a stable and uniform type from one source, the testing regime may be reduced. However if the
material is variable, or from a number of sources, then regular inspections and/or testing may be required.

Recycled aggregate or other building materials, such as crushed brick, should only be used following an inspection by the
Warranty Surveyor.

Colliery shale and any other residue from mineral extraction or industrial process bi-products should only be used with
specialist approval.

Testing and validation of vibratory ground improvement techniques

Testing should be carried out across the full site and cover all of the various ground conditions to confirm that the ground
improvement works meet the design criteria. The tests are usually completed to determine the ground bearing capacity.

The Engineer shall require the specialist contractor to verify that the ground treatment has been completed to a satisfactory
standard. This will usually include carrying out suitable testing to establish the degree of ground improvement, its load-
bearing characteristics and settlement potential. The testing also needs to be compatible with the following:

= Ground composition.

= Quality of the site investigation.
= Foundation design and depth of treatment.
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Testing foundation performance

Plates tests and any combination of the following - zone tests, dummy footing tests and/or pre- and post-treatment
investigation - should be used on sites where any of the following apply:

= The treated ground consists of variable types of fill.
= The treated ground includes either peat, silt or clay.
= The ground water level is less than 1.5 x the foundation width below the bearing level.

= Partial depth treatment of fill.

= Variable depth of ground beneath each building.

= The ground to be treated exceeds 6m in depth.

The combination of testing requirements maybe reduced (with prior agreement with the Warranty provider) where the
following criteria apply:

= The ground to be improved is well graded and granular.

= Thereis a low static ground water level that is greater than 1.5 x the foundation width below bearing level.

= The treatment has been taken to a depth below the foundation that is greater than 1.5 x the foundation width and this
depth is confirmed with site logs.

The ground is fill, and is treated to its full depth.

Uniform ground beneath each building.

Installation Site logging including print outs from in-cab monitoring is available.

The site investigation is undertaken to a depth of at least 1.5 x the depth of the treatment.

Test Description Notes

Plate Tests | 600mm diameter plates loaded to 3 x
WL or 11 tonnes, whichever is greater.

Minimum rate of 1 test per rig per day.

Plate tests alone may not provide a direct indication of the
anticipated settlement of the completed structure. Usually they
cannot be considered as the sole means of load testing.

Dummy 1500 x 600mm plates loaded to at least | The test should be applied to at least two stone columns and the
Footing 1.5 times Working Load (kPa) for a area of foundation they support.
Test minimum period of 13 hours.
Minimum rate of one per week.
Penetration | Rate of one per (20 to 50) stone Penetration tests will not be required if dummy footing tests are

Test columns or one test for not more than carried-out at the recommended rate.
500sgm with a minimum of 1 test for

each structural unit.

Trial Pits This is a destructive test and therefore allowance should be

made accordingly.

Trial pits can be excavated around
stone columns to prove they are fully
formed to the required depth and
diameter.

Flexible and rigid retaining walls

Flexible retaining walls

For the purposes of Warranty, flexible retaining walls may be defined as walls that support soil laterally whilst allowing
deformations of the unsupported edge of the flexible retaining wall. Examples of flexible retaining walls include gabion, crib,
block, timber or modular retaining wall systems.

Flexible retaining walls should not be used to support the structure of the property, garages, roads, drives, car parking areas
or drainage systems.

Rigid retaining walls

Where rigid retaining walls are specified which support the foundations of a building, an Engineers design must be provided
to confirm capable of maintaining stability for a period of at least 60 years and all works to the rigid retaining wall should be
completed prior to works for the foundations of the property starting.

FOUNDATIONS



3.5.4 VIBRATORY GROUND IMPROVEMENT: Vibratory techniques and references

There are two vibratory techniques commonly used in the UK. These are known as the ‘dry bottom feed’ and ‘dry top feed’
methods; a third technique, less frequently used in the UK, is known as the ‘wet bottom feed’ method.

Vibratory techniques: dry bottom feed method Vibratory techniques: wet bottom feed method
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The dry bottom feed method is used in weaker soil conditions or where there is a high water table and the borehole is liable to Where the ground contains fines and silts, water jetting from the tip of the vibroflot is used to remove loose materials and
collapse between vibroflot insertions. The vibroflot penetrates using its mass, air flush and vibration, but at design depth, the form a cavity for charges of stone to be added to replace and densify the soft ground. The carbon footprint of this activity is
stone is introduced via a hopper into a pipe fixed to the side of the vibroflot. The stone usually 40mm in size, exits the pipe generally less than with comparable piling solutions.

at the tip of the vibroflot and reaches the bottom of the borehole. The stone is then compacted into the surrounding soil by
repeated withdrawal and insertion of the vibroflot.

References

British Standards, codes of practice and good guidance relevant to vibratory ground improvement include the following:
Vibratory techniques: dry top feed method - BSEN 1997-1:2004 + A1:2013 - Eurocode 7 Geotechnical Design (EC7).
= BS 8004:2015 + A1:2020 Code of Practice for Foundations.
= BS EN 1997-2:2007 Ground Investigation and testing.
= BS 5930: 2015 + A1:2020 Code of Practice for Ground Investigations.
= BS 6031 Code of Practice for earthworks.
= BS 1377 Part 9 Methods of tests for soils for civil engineering purposes. In-situ tests.
= BS 10175 Investigation of potentially contaminated sites - Code of Practice.
= BS EN 1991 Actions on structures.
= BS EN 14731 Execution of special geotechnical works. Ground treatment by deep vibration.
= BSEN 1997-1 General rules.
= BS EN 1997-2 Ground investigation and testing.
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material BS EN ISO 14688 Geotechnical investigation and testing - Identification and classification of soil.

BS EN ISO 14689 Geotechnical investigation and testing - Identification and classification of rock.
BS EN ISO 22476 Geotechnical investigation and testing - Field testing.

BR 391 Specifying vibro stone columns (BRE).

BRE Information Paper 5/97 Collapse compression on inundation.

BRE 424 Building on fill: Geotechnical aspects.

CIRIA C572 Treated ground: Engineering properties and performance, 2002.
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Existing ground is ICE Manual of geotechnical engineering: Volume 1.

ground placed into the bore compacted

In the dry top feed method, the vibroflot penetrates the weak soil or fill again using its mass, air flush and vibration to form

a borehole. Once refusal or design depth is reached, the vibroflot is removed and stone fill is introduced into the bore, with
the ‘charge’ typically 500mm-800mm deep. The vibroflot is re-inserted and ‘packs’ the stone into the surrounding strata.
_Sufgessi\;% charges of stone are added and compacted, bringing the column up to working level. Typically, the stone grading
is 40mm-75mm.
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3.6.1

TREES AND CLAY: Risk of building on clay soils near trees

Provision of information

Afull set of design drawings and specifications shall be made available to the
Warranty Provider and all other interested parties prior to the associated works
starting on site. This may include:

1. Where trees are present, have been recently removed and/or are to be newly
planted a site plan will need to be provided to show the tree and hedgerows
that have influence on any foundations.

2. Details of tree species and their height.

3. Site investigation report appropriate for the site specific conditions. The
volume change potential of the soil must be noted in the site investigation
report.

4. Detailed foundation design with reference to trees which are present, recently
removed and newly planted and the site specific site investigation report.

The Warranty Surveyor, at their discretion, may also request supporting
information that demonstrates suitability for use of any materials or systems
contained within the above.

Introduction

The following guidance is provided for foundation design when building near trees,
hedgerows or shrubs.

Limitations of guidance

The following situations are beyond the scope of this guidance, and will require a
site-specific assessment by a suitably qualified and experienced expert:

= Foundations with depths greater than 2.5m within the influence of trees in
cohesive soils (note: Mass Fill or Piled Foundations should be adopted).

= Ground with a slope greater than 1:7.

= Man-made slopes, such as embankments and cuttings.

= Underpinning.

= Engineered foundation designs.

Each development site has its own specific characteristics, and where conditions
do not clearly fall within the guidance given, clarification should be sought from
the Warranty Surveyor or a suitably qualified expert.

The nature of the problem

The roots of all vegetation take water from the soil to make good the water lost

from the leaves. If the soil contains clay, it will shrink as it dries (desiccates), or

swell if it rehydrates. If the shrinking or swelling extends below the foundations,

they will subside or heave in response. If the movements are in excess of those
that can be tolerated by the building, then damage is likely to occur.

Although all vegetation can cause soil drying, the roots of trees extend deeper
and further and are thus particularly prone to causing damage. Large shrubs can
also root to considerable depths, but their influence is more localised. Herbaceous
plants and grass can also cause soil drying down to 1.5m, and may require clay
heave precaution measures to be installed to foundations.

Damage is best avoided by increasing foundation depth to below the level where
significant changes in moisture content are likely to occur. Root barriers are not
acceptable as an alternative solution.

This guidance defines the depths that are required and the most suitable types
of foundations. The extent of soil drying can be variable and unpredictable. The
guidance within this section seeks to minimise the risk by striking a balance
between the extent of risk and the costs of increasing foundation depth.
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The extent of risk depends on:

The plasticity index of the soils.

The potential for the tree species to cause clay soil desiccation.
The height of the tree.

The proximity of the tree to the foundations.

The likely climatic conditions in the locality.

The removal of trees growing in clay soils.

These factors are considered in greater detail in the following sections.

The soil

Soils may be broadly classified into two types:

= Cohesive soils comprise mainly of clay soil particles. Clay soils display plastic
soil behaviour (they swell and shrink, dependent upon climatic conditions,
tree root influence and other extraneous conditions — local excavations, burst
water mains etc.) and will remain intact if placed into water. As they dry, they
will become stiffer, and will eventually crumble if dried beyond a certain point.
Potentially, these soils can damage foundations, if not engineered to take
account of clay heave and shrinkage.

= Non-cohesive soils, comprising of gravels, sands and silts with perhaps a
minor proportion of clay sized soil particles and will break up if placed in water.
They are not subject to significant swelling or shrinkage.

The clay component of cohesive soils can vary widely; very few soils are pure
clay, but they contain varying quantities of gravel, sand or silt. Clay soils are
defined by their particle size (less than two microns), and it is only these clay
particles that will shrink or swell. The particles are made-up of a complex
molecular lattice structure that is capable of absorbing water.

If, the clay molecular lattice is not saturated it will swell when additional water is
introduced. If, the clay molecular lattice is drying out, then it will shrink.

The potential of soil to swell or shrink can be determined by simple tests to
determine moisture content , plastic limit (the moisture content below which it
changes from being plastic and mouldable, and starts to crumble) and liquid limit
(the moisture content above which it changes from being plastic, and starts to
flow like a liquid). The plastic and liquid limits can be determined by Atterberg
laboratory tests in accordance with BS 1377. The difference between the plastic
and liquid limits is the plasticity index; the higher the plasticity index, the greater
the potential volume changes.

Unless there is clear evidence that a cohesive soil is not present, Site
Investigations will be required to determine the soil type to at least the depth

of potential influence of adjacent trees. Usually, trial holes are an acceptable
method for determining the soil strata, but specialist Site Investigation reports are
preferred if available.

Soil samples should be taken from at least two depths, at 1.5m and 2.5m (or the
base of the trial hole, whichever is the shallower), and sent to a soil laboratory
for determination of plastic and liquid limit (and thus plasticity index). In addition,
the moisture content of the samples is usually determined. The highest value

of plasticity index should be used for determining foundation depth. Also see
‘Limitations of guidance’ at the start of this section.

Made-up ground

This refers to land or ground created by filling in a low area with non-original soils
or other fill material. Often, such created land is not suitable for building without
the use of specialist foundations. If there is high clay content within the made-up
ground, then specialist foundations may require additional heave protection. It

is also important to establish the depth of the made-up ground, because if it is a
relatively shallow depth, the original soil below may be cohesive and within the
zone of influence of the tree.

Potential of trees to cause soil drying

Tree species

Tree species differ in the ability of their roots to grow and exploit the available
water in a cohesive soil, particularly if it has high clay content. This is commonly
referred to as their ‘water demand’. Species such as Oak, Poplar and Eucalyptus
are deemed as high water demand as they are particularly efficient at exploiting
clay soils, rooting to considerable depth. A few species only rarely cause damage
and are deemed of low water demand, whilst the majority fall into the moderate
category.

Hardwood species tend to have a broad spreading root system, extending
considerable distances laterally as well as to depth. By contrast, the influence

of most conifers is more localised, but just as deep. A few species (of both
hardwoods and conifers) have intermediate characteristics. The guidance takes
account of the different patterns of rooting, but it must be emphasised that the
distribution of roots can be variable, meaning the guidance should not be taken as
indicating a ‘zone of influence’ of a tree.

Many Local Authorities will require a Tree Survey and Arboricultural Method
Statement as part of the planning application. This will usually serve to identify
all relevant trees both on and off-site. If a tree cannot be identified, it must be
assumed to have high water demand (deep rooting).

Height of tree

The amount of water taken by the roots relates to the leaf area and the vigour of

the tree. With open grown trees, height is usually considered the best indicator of
leaf area. The greatest water uptake occurs as the tree reaches maturity, and so

‘mature height’ is the determining factor. Individual trees within a group or row will
have a smaller leaf area, but as they compete with each other, the mature height
of the individual trees remains the relevant factor.

Although some trees are managed as pollards or are subject to periodic reduction
to control their size, unless such treatment can be assured in the future, mature
height should be used.

The mature heights of common tree species are provided in our online foundation
depth calculator. Mature height should be used unless an Arboricultural report is
obtained, indicating that a lesser height is appropriate for the conditions of the
site.

Proximity

The closer the tree, the deeper the potential influence, and the guidance indicates
the required foundation depth at any distance. The parts of the foundations
closest to the tree require the greatest depth, but if preferred can be stepped
down for more distant parts.

Measurement should be taken from the centre of the trunk to the nearest part of
the foundations. If preferred, foundations depths can be stepped down at greater
distances, by measurement to other locations around the building.

FOUNDATIONS




3.6.2

TREES AND CLAY: Foundation depth and heave precaution requirements

Foundation Depth Calculator

Foundation depth (see also ‘Limitations of guidance’ at the start of this section)
can be determined using the foundation depth calculator found on our website.
The depth of foundation is determined by inputting the:

= Plasticity index of soil.

= Tree type (this will determine the water demand of the tree).

= Mature height of the tree will automatically be determined.

= Distance of the relevant tree to the nearest part of foundations and distances
elsewhere if stepping foundations.

= Allowance for climatic conditions.

Internal walls should also be taken to a suitable depth to avoid the effects of
heave.

Where the foundation depth calculator identifies a minimum depth exceeding
1.5m, strip foundations must not be used. Mass fill or piled foundations must be
adopted.

Foundation depth should be determined on the basis of the individual tree that
requires the greatest depth.

Foundation design

Depths in excess of 2.5m

Where the required foundation depths, are in excess of 2.5m, foundations must
be designed by a suitable expert, i.e. an Engineer, taking account of the likely
effect of soil movement on the foundations and substructure. Bored piles with
ground beams or piled raft slabs are recommended, and may prove to be the
most economical form of construction. Bored piles are an essential requirement
for depths in excess of 3m. See the ‘Foundations - Piles’ section for further
information.

Foundation depths less than 2.5m
Mass fill foundations are likely to be most economic at depths below 1.5m, but
can be economic to depths up to 2.5m. However, bored piles are recommended.

For foundation depths in excess of 2m, bored piles with ground beams or

piled raft slabs are recommended. All pile designs should be undertaken by a
suitable expert, i.e. an Engineer. See the ‘Foundations - Piles’ section for further
information.

Foundation depths to allow for proposed tree planting

Where there is a landscape plan specifying future tree planting, foundation
depths should be calculated on the basis of the proposed species of tree and its
proximity. If no species has been specified, they should be assumed to be high
water demand.

Even if no tree planting has been specified, it is advisable to allow for reasonable
future tree or shrub planting, or for the growth of self-seeded trees or shrubs, as
shown in column 2 of Table 1

If the building design or location is such that no tree planting is likely at any time

in the future, minimum foundation depths, as shown in column 3 of the table 1,
should be used.
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Table 1: Minimum foundation depths

Table 2: Position of heave precaution in various situations

Plasticity index Minimum depth to allow
for reasonable future

tree/shrub planting (m)

Minimum depth if
no future tree/shrub
planting likely (m)

Situation Position of heave precaution

External mass fill and pier Inside faces of external wall foundation that

foundations ™ are greater than 1.5m in depth @
40% and greater 1.50 1.00
All faces of pier foundations that are greater
20% to less than 40% 1.25 0.90 than 1.5m in depth @
10% to less than 20% 1.00 0.75 Internal mass fill foundations ) | None required

Where the foundation depth calculator identifies a minimum depth exceeding
1.5m, strip foundations must not be used. Mass fill or piled foundations must be
adopted.

As foundation depth depends on the proximity of the tree, the depth* (see also
‘Limitations of guidance’ at the start of this section) can be reduced in steps with
increasing distance. Steps should be in accordance with the ‘Foundations - Mass
Fill and Strip’ section.

Trees removed prior and during construction

If trees have been removed prior or during construction, then precautions must be

taken to allow for the effects of rehydration and subsequent swelling of the soil.

The design should be prepared on the assumption the tree is still present.
Where the height of the removed trees is known, the foundation depth should
be determined using the foundation depth calculator. Alternatively, if the height
of a removed tree is more than 50% of the target mature height then the
mature height should be used. Whereas if the height of the removed tree is
less than 50% of the target mature height then use the actual height.

= If the identity is not known, it should be assumed the trees were deciduous
with a high water demand, and if actual height is not known, it should be
assumed to be 28m

= Heave protection should be provided as per the guidance where trees remain.

Alternatively, the foundations and heave protection should be designed by an
engineer taking into account the recommendations of this guidance, the site
investigation report conclusions and recommendations incorporated from both
a registered arboriculturalist and geo technical consultant reports. The design
should be submitted before work commences on site.

Heave precautions

Where heave precaution is required, compressible material should be used. The
compressible material must have appropriate third party accreditation for its use
and should be positioned in accordance with Table 2.

Inside face and underside to all external
ground beams

External wall ground beams
for pier or piled foundations

Internal ground beams for pier
or piled foundations

Underside of all internal ground beams

Piled raft foundations Underside of all piled raft foundations

Notes:

1. Or trench fill.

2. Where required based on the Tree (see guidance on Foundation depth
calculator).

The material must be capable of being compressed to allow for vertical and lateral
swelling, in accordance with column 3 of Table 3.

Ground bearing slabs should not be used in ground conditions where heave
can occur or where the foundation depth is greater than 1.5m (unless a ground
bearing raft is adopted designed using our guidance).

For mass fill foundations, a suspended floor construction should be used (e.g.
cast in-situ concrete, precast concrete or timber). This must incorporate either
a clear minimum void of a specified depth under the suspended floor or a
proprietary compressible material/void former below the underside of the floor
construction.

Strip foundations will not be suitable where heave precautions are required.

Note: the compressible material/void former must have a third party approval for
use in this situation.

The depth of the void should be in accordance with Table 3, or if a compressible
material is used, it should be capable of compressing to provide a void of this
thickness. The manufacturer’s specifications must be checked to establish

the actual thickness of compressible material required to both accommodate
movement and be able to compress to the dimensions in Table 3.

Varying foundation depths

As foundation depth depends on the proximity of the tree, the depth* (see also
‘Limitations of guidance’ at the start of this section) can be reduced in steps with
increasing distance. Steps should be in accordance with the ‘Foundations - Mass
Fill and Strip’ section.
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3.6.3

TREES AND CLAY: Heave precaution requirements continued

Table 3: Minimum void dimensions for foundations, ground beams & suspended floor slabs

Volume Plasticity index Void dimension against Void dimension Void dimension under
change side of ground beam underground beams, suspended precast
potential and foundation suspended in-situ concrete and timber
concrete ground floor & floors™
piled raft slabs
High 40% and greater 35mm 150mm 300mm
Medium | 20% to less than 40% 25mm 100mm 250mm
Low 10% to less than 20% Omm 50mm 200mm

(1) Under suspended floors, the void dimension is measured from the underside of beam or joist to ground level and includes

150mm ventilation allowance.

Please note: Void formers consist of materials that collapse to form a void into which the clay can swell. The compressible
material/ Void former should have appropriate third party certification demonstrating their suitability as specified. The
void dimension is the ‘remaining void’ after collapse. The thickness of the void former should be in accordance with the

manufacturer’s recommendations.

Typical foundation designs to allow for heave are shown in the following details.

Heave protection - Section through pile and beam foundation

N
N
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Embedment of pile
tension reinforcement to
be 40 bar diameters or
designed by Engineer

Pile cap

Pile sleeve

Pile length to
Engineer’s design
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Backfill

Ground beam

Compressible
P— material or void
former to inside
face of external
ground beams

—— Compressible
material or void
former beneath
ground beams
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Plan of heave protection to a mass filled foundation
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Heave protection - Section through a typical mass filled foundation

External wall

Ground floor

NSRS S S S Backfill
XORRX, R
4 2
Void to allow for
ground heave a4 7 '
- i Vertical face to foundation
pa) A. . <
< . .
- - Compressible material
- sy g
A y
500mm L < ’ 4
Y ' '

FOUNDATIONS




3.6.4 TREES AND CLAY: Raft foundation in clay soils susceptible to heave/shrinkage

Raft foundations in clay soils susceptible to heave/shrinkage

Where a raft foundation is proposed in shrinkable / expandable soil within the influence of trees (existing, removed or
proposed), it will be acceptable only if it is designed to meet the following conditions:

= ltis designed by an Engineer and the stiffness of the raft is sufficient to avoid damage to the superstructure and services
of the building for the design life of the building.
= Clay should not be desiccated at raft formation level unless it can be demonstrated the residual long term clay heave
uplift will be no more than 25mm under the SLS load case: dead load plus 30% superimposed live load.
= Settlement, heave and tilt shall be compatible with the structure without causing structural damage. In general, settlement
should not exceed 25mm and differential settlement gradients, across the raft, should not be steeper than 1/500.
However, if the structure is engineered to be serviceable with total settlements and differential settlement gradients
greater than these figures, then this solution will be considered on a case by case basis using suitable geo-structural
analysis. The analysis shall be conducted for the SLS load case: dead load plus 30% superimposed live load.
= The foundation depth (including engineered fill) should be determined using the guidance in this section and the online
foundation depth calculator, and;
= The concrete raft foundation is founded on suitably engineered fill and in accordance with the following:
= The depth of granular fill shall be based on a minimum of 50% of the depth as calculated using the Foundation Depth
Calculator for strip/mass fill foundations and is not more than 1.25m deep (measured from the original ground level
where ground levels have not been altered). Please refer to our ‘Foundations — Trees and Clay — Changes in level
section where ground levels are altered.
= The fill must bypass any made ground and be placed directly on natural ground.
= The fill should be fully compacted in layers in accordance with the Engineer’s specification ensuring a minimum
dry density of 95% and max air voids of 5%. Where the depth of granular fill is greater than 1000mm a site specific
earthworks specification and validation report, including testing will be required.
= The ground level shall be taken as existing or proposed whichever is more onerous.
= The fill should extend a minimum distance beyond the concrete footprint by a distance equal to a 45° line taken from
the underside of concrete plus 500mm. If external buried services are installed on the perimeter of the raft foundation
and are below the 45° notional bearing pressure dispersal line, then suitable measures must be taken to ensure the
raft ground bearing pressures are transmitted, effectively, to the lower soils e.g. specify concrete bed and surround of
services up to the notional 45° bearing pressure dispersal line.
= All materials on the perimeter and 1 metre inside of the raft must be non-frost susceptible for a depth of 450mm from
finished external perimeter ground level.
= Services to the building should be designed to accommodate any settlement, heave or tilt.
= Under the raft footprint, services shall be have a concrete bed and surround and be hung from the soffit of the raft.

Where the foundation calculator depth is greater than 2.5m the design condition is outside the guidance of this Technical
Manual and should not be used. An Engineer design or alternative foundation type will be required.

Raft to be designed
The concrete raft foundation is by an Engineer
founded on suitably engineered
fill (in accordance with guidance
in this section).

7 /R
The foundation depth (including R
granular fill) should be determined / R L.
using the guidance in this section / e
and the online foundation depth N T
calculator. Y Coa T
! e
gla(;j/ soil shogld not > 7 7 // // // // // //
iccat t
e et Z IV 077
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3.6.5 TREES AND CLAY: Sloping sites, protection of drains and non-shrinkable soils overlying shrinkable soils

Sloping sites Strip and mass fill foundations in non-shrinkable soils overlying shrinkable soils

If the slope is: When a sufficient depth of non-shrinkable soil overlies shrinkable soil, the foundation depth can be assessed on the non-
Greater than 1:7, foundations should be Engineer designed. shrinkable material provided conditions 1 to 3 below are satisfied.

For slopes less than 1:7, distance should be measured down the angle of the slope.
First, calculate the minimum foundation depth (D), assuming the soil type is shrinkable and under the influence of trees. This

Note: If there is a retaining wall, include the height of the retaining wall in the distance. depth is taken from ground level.

Condition 1* - Ensure the thickness of the non-shrinkable soil, as measured from the ground level, is greater than 3/4 of

Measuring foundation distance on sloping sites dimension D (as shown below).

Condition 2* - Ensure the thickness of the non-shrinkable soil below the foundation (T) is greater than the width of the
foundation (B) (as shown below).

Condition 3 - Ensure all other relevant requirements in the ‘Foundations’ section of the Technical Manual are met.

— Measurement taken from
Cerr]ttref |tirr]19 fof tnénl; to nearest ground level ground level o
part of the foundation N
NN A YNNI, A
Measurement to follow the \\//\\\//\\\//\\\/{\\\/{\\\/{\\\/ /\\\//\\\//\\\// /\\\//\\\//\\\//\ /\\\//\\\//\\\//\\\//\\>
includi LR, RN AR,
slope of the ground including SR Acceptable NN NN SRR
retaining walls N foundation NN SN,
KK depth (min. SFSKSSEY A ASESESKIEEEKKS
Max 1:7 slope <//\<//\\/// 600mm) info />\//>/ A \///\\///\ /\\///\\///\\///\///\<
§§, B \///\\///\\///\ natural soil > //\\///\\ ISR : ///\\///\ /\\///\\///\\///\\///\\//
et 7 R I R S A AN
AN AR i\A\\/A\/A/i/A\\A\\/A\/A/Q/\?E\ T ———— 2 TR & VX greater than X
T £5 LB TTITTTI Y gt | canase
%%@ R “@ @) 2 |l g by >//\\\ 2,: -r;l:hirﬁm? S; of // /\\\//\\ /\//\\ Width of /\\// ///\\\///\ /\\\///\\\///\\>//\\>//\\§ (D) when assuming
RN H X S Colbdowtie |00 O foundaton SHSKIAGE | ghrnabl slfor
N N S AT
[ ] RPN I S
‘ I 2
A A
Protection for drains >
83
In addition to the requirements of the ‘Drainage’ section, drainage near trees should incorporate additional provisions. Where =2
there is a volume change potential within the ground, the provisions include: = o
= Increased falls to cater for any ground movement. n'g
Deeper and wider backfill of granular material. ¢

A drainage system that is capable of movement should heave and shrinkage occur.
Drainage pipes should not be encased in concrete.
Additional clearance is required where drains pass through the structure of a building to allow for additional movement.
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3.6.6 TREES AND CLAY: Changes in level

Changes in level Where to measure when the original ground level is raised

Where the ground level is raised or reduced, and trees are remaining, removed or proposed, the guidance in one of the
below scenarios should be followed. In all instances, ensure all other relevant requirements in the ‘Foundations’ section of the
Technical Manual are met.

tree within influencing tree within influencing
distance (indicative ony) distance (indicative ony)

Scenario 1: Existing trees are remaining and the original ground level is raised

If ground levels are raised within the influencing distance of trees, the minimum foundation depth should be based on

proposed ground level
whichever provides the deeper foundation from either:

original ground level —|

= The result of the Foundation Depth Calculator when using the existing height of the tree or the mature height in instances
where the existing height is currently at least 50% of the expected mature height. This result should be measured from
the original ground level; or,

= The result of the Foundation Depth Calculator when using the mature height of the tree. This result should be measured
from the proposed ground level.

NN NN

; SN AN AN AP AP AN AAN

Scenario 2: Existing trees are to be removed and the original ground level is raised K \\\}7/ /7@@<Z§W\/<\\
If ground levels are raised within the influencing distance of trees, the minimum foundation depth should be based on: X / /\\///7\\///\\///\\//;} //\\// \\///\4/ \\/7/\\///\//\\/ >
’ . - N \ \\ \ \ \ \\/ K N

/ X
OO \\\ N i\\/i\\/i \\\ N N\ OUAN
= The result of the Foundation Depth Calculator when using the existing height of the tree or the mature height in instances \/ / P / \/ / NS / / / L
where the existing height is currently at least 50% of the expected mature height. This result should be measured from <\/K\\ / \\/K\/K\ \// ¢ K\/K\ \//\ /K\/K\\ AN K\ K
the original ground level.
Key
a = foundation depth measured from the original ground level.

Scenario 3: New trees are proposed and the original ground level is raised b = foundation depth measured from the proposed ground level.

If ground levels are raised within the influencing distance of trees, the minimum foundation depth should be based on
hich i h f jon fi ither: o .

whichever provides the deeper foundation from either Where to measure when the original ground level is reduced

= The minimum foundation depth as given in column 3 of ‘Table 1: Minimum foundation depths’ in the ‘Foundations — Trees
and Clay - Foundation depth and heave precaution requirements’ section of the Technical Manual. This result should be
measured from the original ground level; or,

= The result of the Foundation Depth Calculator when using the mature height of the tree. This result should be measured
from the proposed ground level.

tree within influencing
distance (indicative ony)

tree within influencing
distance (indicative ony)

Scenario 4: Existing trees are remaining and the original ground level is reduced

original ground level

If ground levels are reduced within the influencing distance of trees, the minimum foundation depth should be based on:

proposed ground level

= The result of the Foundation Depth Calculator when using the mature height of the tree. This result should be measured
from the proposed ground level.

Scenario 5: Existing trees are to be removed and the original ground level is reduced

///
—

NS L /5/ /5/ /5/ /a\ /b\/> /\/> /5/7\//
QK \Y/\\Y/ QUANN
)2
NG

If ground levels are reduced’ within the influencing distance of trees, the minimum foundation depth should be based on
whichever provides the deeper foundation from either:

N

>

/\/

= The result of the Foundation Depth Calculator when using the existing height of the tree or the mature height in instances TN KX g
AN
/

R KR R X
where the existing height is currently at least 50% of the expected mature height. This result should be measured from \ OO\ /\\ \\ DN /\\ /\ /\\\//QXZ\\\? \\//\\\//\\\//\\\//\\\//\\
the original ground level; or, P // //\47\////4/ ///// ///////// /////////////// //////// ////\///\/

= The minimum foundation depth as given in column 3 of ‘Table 1: Minimum foundation depths’in the ‘Foundations — Trees WNANAN AN AN ANANANANAN AN ANAN AN ANANANANANAD
and Clay - Foundation depth and heave precaution requirements’ section of the Technical Manual. This result should be

measured from the proposed ground level. Key . L
a = foundation depth measured from the original ground level.

b = foundation depth measured from the proposed ground level.
Scenario 6: New trees are proposed and the original ground level is reduced
If ground levels are reduced within the influencing distance of trees, the minimum foundation depth should be based on:

= The result of the Foundation Depth Calculator when using the mature height of the tree. This result should be measured
from the proposed ground level.
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FUNCTIONAL REQUIREMENTS

Limitations of Functional Requirements
1.

2.

2.
Workmanship
3.
1. Certification is required for any specialist's works or systems completed by an approved installer.
2. All workmanship must be within the tolerance requirements set out in this Technical Manual.
3. Allwork is to be carried out by a technically competent person in a workmanlike manner.
4. Concreting shall not take place during cold weather periods where the working temperature is below 2°C
or where ground conditions are frozen.
4.
Materials
1. All materials should be stored, installed and protected correctly in a manner that will not cause damage or
deterioration of the product.
2. All materials, products and building systems shall be appropriately tested and approved for their intended
purpose.
3. Allload bearing structural elements providing support to the Home will have a service life of not less
than 60 years, unless specifically agreed otherwise with us. All other parts of the Home will have a lesser
durability and need planned maintenance, repair or replacement during that reduced period.
4. Timber should be adequately treated or finished to resist insect attacks and be suitable for the position
used within the structure. All timber treatment should be in accordance with relevant British Standards
and Codes of Practice.
5. Timber used in the building to provide support to the structure must be appropriately seasoned to prevent
excessive shrinkage and movement.
6. All materials should be suitable for the relative exposure of the building in accordance with the relevant
British Standards.
7. Reclaimed materials may only be reused with the prior agreement with the Warranty Surveyor.
Independent certification and/or testing of the suitability may be required.
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These Functional Requirements do not and will not apply to create any Policy liability for any remedial 1.

works carried out by the Contractor or otherwise, nor to any materials used in those remedial works.
The guidance provided in this Section, is guidance that provides a suggested solution to meeting the
Functional Requirements. If an alternative solution is selected, then this must still meet the Functional
Requirements.

Design

Ground floors shall be designed and constructed so that they:

a. Provide a suitable surface for normal dwelling activities;

b. Are structurally sound;

c. Are durable and resistant to moisture passing into the internal environment of the building;

d. Have an adequate thermal performance;

e. Prevent the entry of hazardous substances from the ground into the building.
The design and specifications shall provide a clear indication of the design intent and demonstrate a
satisfactory level of performance.
The following additional elements shall be supported by structural calculations designed by an Engineer:

a. Structural elements outside the parameters of Building Regulations.

b. Specialist structural works.

c. Reinforced concrete elements.

d. Precast structural elements.

e. Any engineered beams/posts manufactured off-site.
Projects consisting of non-standard/modern methods of construction must be supported with evidence
of valid independent third party product conformity certification before an offer of Warranty is provided.
These types of constructions must be declared before commencement.
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4.1.1

SUSPENDED GROUND FLOORS: General requirements for all floors

Provision of information

Afull set of design drawings and specifications shall be made available to the Warranty Provider and all other interested
parties prior to the associated works starting on site. This may include:

1. For beam and block floor systems, manufacturer’s floor layout drawings and calculations.
2. For cast in-situ suspended concrete slab:
a) An Engineer’s full set of structural calculations.
b) Details on how the slab is to be reinforced.
c) Details of the concrete mix to be used.
3. For suspended timber ground floors, an Engineer’s full set of structural calculations.
4. For proprietary suspended pre-cast insulated concrete floor systems, third party certification for proprietary suspended
pre-cast insulated concrete floor systems.
5. For all floor systems:
a) Plan details showing dimensions, levels and locations of incoming service penetrations.
b) Details indicating the depth and position of below ground services.
Details of junctions between DPM and DPC.
d) Ventilation provision should be detailed by the designer.
e) Details indicating the locations of all load and non-load bearing walls.
f) Manufacturer’s third party certification for the proposed insulation to be used within the floor.
g) Details of underfloor heating systems where being used.

The Warranty Surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

Influence of trees and clay

In clay soils if the foundation depth is greater than 1.5m, allowance should be made in the design for heave. This must
incorporate either a clear void of a specified minimum depth under the suspended floor, or a proprietary compressible
material/void former below the underside of the floor construction. Please refer to the ‘Foundations — Trees and Clay’ section
for further guidance.

Site preparation

Beam and block floors and proprietary suspended pre-cast insulated concrete floor systems
All topsoil and organic matter should be removed from beneath the suspended floor.

Cast in-situ suspended concrete slabs

The material below the proposed floor slab should be compacted sufficiently to support the slab during the pouring and curing
stages. Any backfill material should not contain any organic matter, or contaminants that could react with the concrete or be
susceptible to swelling, such as colliery waste.

Ground gases

Ground floors must be designed and constructed to ensure adequate protection against ground gases emanating from the
ground below.

Contaminants should be identified within the site investigation report and the recommendations provided within the report
should be followed. Please refer to the ‘Ground Conditions’ section for further guidance.

Insulation

In all circumstances, insulation within the floor construction should be chosen to take the following into account:

The insulation should be durable enough to withstand loadings, moisture and any ground contaminants.
The insulation should comply with relevant Building Regulations.
The floor insulation should be compatible with wall insulation.
Any risk of thermal bridging is mitigated, especially at junctions with the floor and wall. The following can be considered at
design stage:
= Installing perimeter insulation to floors.
= Linking floor and wall insulation.
= Extending cavity wall insulation below floor slab level.
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Damp proof courses (DPC)

DPC'’s should be laid on a mortar bed and correctly lapped at junctions and corners. The depth of lap should be the same as
the width of the DPC.

DPC’s should be of a flexible material that is suitable for its intended use, and the DPC should have appropriate third-party
certification.

DPC'’s should not bridge any cavities unless it is acting as a cavity tray. Where a cavity tray is required, please refer to the
‘External Walls’ section for cavity tray, weep holes, and stop end requirements.

Suitability of beam and block floors

All beam and block flooring systems must have appropriate third-party certification.
The manufacturer’s details and specification for the floor must include:

Structural calculations for the floor indicating depth and centres of the precast floor beams.
= The minimum specification of walls supporting the beam and block floor.
= Specifications for the blocks infilling between the beams, including compressive strength and thickness of the block.

All beam and block floors shall be installed ensuring that the following standards are met:

The floor beams must be laid reasonably level and onto suitable solid and level bearings.

Floor beams and blocks are grouted together using cement/sand slurry with a mix ratio of 1:6 respectively.

The beam and block floor should not be used to support load-bearing walls.

All walls should be built off an appropriate foundation, as indicated in the ‘Foundations’ section.

A suitable mortar bed is required where block work between the floor beams bear onto load-bearing walls,

e.g. perimeter walls.

Holes must not be made through the floor beams and any service penetrations should pass through the holes made in
the infill blocks. Any gaps around service penetrations should be filled with concrete (ST3) mix before screeding.

Where beam and block floors are to be installed to areas with higher potential point loads such as garages, additional
reinforcing of the screed will be required to distribute loads effectively. This reinforcing should be of at least an ‘A’ mesh
quality, and the screed should be thick enough to give an appropriate depth of cover.

Proprietary suspended pre-cast insulated concrete floor systems

Where proprietary suspended pre-cast insulated concrete floor systems are proposed, they must:

Be designed by an Engineer with loads calculated in accordance with BS EN 1991-1-1; and,

= Have a third party product approval certificate for its use; and,

= Where gas membranes are required, the gas membrane must have a third party product approval certificate for use with
the proposed floor system.
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SUSPENDED GROUND FLOORS: General requirements for all floors continued

Cast in-situ suspended concrete slab

Structural design

A cast in-situ suspended concrete slab should be designed by an Engineer with loads calculated in accordance with BS EN
1991-1-1.

The structural design should include the following information:

= Adequacy of walls that support the concrete slab (intermediate and perimeter walls).

= Suitable thickness, correct durability of concrete and correct provision of reinforcing.
= Provision of anti-crack reinforcing to the perimeter of floors.

Cast in-situ suspended concrete slab - Concreting of floors

Prior to concreting, any water or debris that may have collected on top of the DPM should be removed.

The depth of concrete will vary depending upon the load conditions and the span of the floor. The overall reinforced concrete
slab design should be designed by an Engineer.

= The reinforced concrete should have a minimum strength of RC35 and be ready mixed and delivered on-site.

= Site mixing of concrete is not considered suitable for concrete suspended floors.

= The poured concrete should be lightly vibrated and well tamped to ensure that no voids are left within the floor slab.
The floor slab should be appropriately shuttered around its perimeter to enable a cavity to be formed between it and the
external wall. The shuttering can be expanded polystyrene (which is removed once the concrete has set) or a proprietary
shuttering system.

The suspended floor construction must be laid reasonably level and onto suitable solid and level bearings.

Cast in-situ suspended concrete slab - Floor reinforcing cover and support

The main reinforcing bars must have a minimum concrete cover of 40mm. Suitable spacers should be provided to support
the reinforcing prior to concreting.

a5 ' A A

AN

5 —————— Primary bar

Secondary bar

g . : '
/ < 40mm cover to
: : ) < i : : reinforcement

Concrete or plastic
spacers at max 1m
centres in both directions

Standard of fabric reinforcing

Reinforcing fabric should be free from loose rust, oil, grease, mud and any other contaminants that may affect the durability
of the concrete. Reinforcing fabric should be of a ‘B’ mesh grade. This can be identified by the size of the primary and
secondary bars. Primary bars are spaced at 100mm centres and secondary bars are placed at 200mm centres, as indicated
in Table 1.
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Table 1: Standard ‘B’ mesh reinforcing details

BS Primary Bar Secondary Bar
Reference
Size (mm) Spacing of Area (mm?m) Size (mm) Spacing of Area (mm?3/m)
bars (mm) bars (mm)

B1131 12 100 1131 8 200 252
B785 10 100 785 8 200 252
B503 8 100 503 8 200 252
B385 7 100 385 7 200 193
B283 6 100 283 7 200 193
B196 5 100 196 7 200 193

Table 2: Minimum laps for reinforcing

Minimum laps for main reinforcing bars in fabric mesh (1)

Fabric Type Minimum lap (mm)
B1131 500
B785 400
B503 350
B385 300
B283 250
B196 200

Note: (1) A minimum lap of 300mm is required for secondary reinforcing bars.

Lapping of reinforcing

It is accepted that reinforcing can consist of a number of sheets that can be joined together as identified in Table 2. The depth
of cover may need to be increased to maintain minimum cover depending on the thickness of mesh reinforcing. All loose
reinforcement that acts as part of the reinforcing layers must be adequately tied together.
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SUSPENDED GROUND FLOORS: DPM requirements and sub-floor ventilation

Resistance to ground moisture

The suspended ground floor system shall be designed to prevent water ingress and this can be achieved by providing a
DPM

Damp proof membrane (DPM) requirements

Where DPM’s are specified, the following considerations must be observed:

The DPM should be a minimum thickness of 1200g polythene.

The DPM must be linked to the DPC with a minimum 100mm overlap.

DPM sheets should be overlapped by at least 300mm.

DPM'’s must be carefully protected where folded up the perimeter walls, and lapped under the DPC particularly at door

openings.

= Temporary protection should be given whilst exposed.

= The DPM should not be cut at the floor junction as this will prevent correct lapping with the DPC.

= The DPM should be provided beneath the screed or insulation. A number of insulation products require an additional DPM
to protect the surface of the insulation. It is important that this additional membrane is incorporated in these situations.

= For suspended beam and block floors and proprietary suspended pre-cast insulated concrete floor systems the floor void

beneath the floor system should be appropriately vented, ensuring that a cross flow of air between two external walls is

achieved.

Other DPM’s may be considered if they have appropriate third-party certification and are installed in accordance with the
manufacturer’s instructions.

Full fill cavity Partial fill cavity
DPM lapped under DPC Floor screed
Perimeter insulation Infill blocks
DPC min DPC min
150mm above (/] ' ¥ A% 150mm above
ground level Q X / 1Y ground level
DI N7 00 AR
. 1 = ‘2 : ,_ R
§Z— DPC Precast concreteJ
beams
- NIRRT R :
R TP \CACACAAANEN AN AN S
s 4 ST o <
4 < a4 2 4 a 4
. Q- < a
Notes:

= Insulation must be installed to meet the manufacturer’s installation requirements and relevant Building Regulations.

= Where the solum level is below the external ground line, suitable drainage provision to avoid build-up of ground water
must be provided. Where the ground below the floor is to be drained, the design must be provided by an Engineer with
relevant experience. The design must be based on site specific site investigation that meets the requirements of our
‘Ground Conditions’ section.

= DPCs must be provided under bearings of precast floors
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Conditions to be satisfied where the DPM is to be omitted

Where no DPM is incorporated into the suspended ground floor system, the following provisions will apply:
= The sub-floor void must be ventilated as per the guidance provided within this section.
= DPCs must be provided under bearings of precast floors.

The ground below the floor must be effectively drained if excavated below external ground levels.

Where the ground below the floor is to be drained, the design must be provided by an Engineer with relevant experience. The
design must be based on site specific site investigation that meets the requirements of our ‘Ground Conditions’ section.

Sub-floor ventilation requirements

Sub-floor ventilation should be provided below suspended beam and block ground floors, proprietary suspended pre-cast
insulated concrete floor systems and suspended timber floors and this should be provided with ventilators on at least two
opposing sides of the external wall with air bricks appropriately ducted in accordance with the manufacturer’s instructions.
Air bricks should be situated at least 75mm from the external ground level.

Internal walls should be constructed with sufficient openings to ensure cross-flow ventilation is maintained. All internal walls
must have air bricks to allow the free flow of air, or be built using a honeycomb technique.

Void ventilation should be provided to whichever gives the greater opening area:

= 1500mm? per metre run of external wall.
= 500mm? per m? of floor area.

Please note, the typical net ventilation area for the air brick will vary by air brick manufacturer.

A minimum ventilation void of 150mm should be provided below the underside of all suspended ground floors. A larger void
will be required for shrinkable soils where heave may take place:

= Low volume change potential — 200mm void dimension.
= Medium volume change potential — 250mm void dimension.
High volume change potential — 300mm void dimension.

The void dimension is measured from the underside of beam to ground level and includes 150mm ventilation allowance.

Party wall junctions

At party wall junctions, where required, the floor should have appropriate sound and fire resistance in accordance with the
relevant Building Regulations.
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SUSPENDED GROUND FLOORS : Timber ground floor general requirements

Durability of suspended timber ground floors

To prevent the decay of timber joists, the suspended timber floor should be constructed in such a way that:
= Alljoists and wall plates are above the DPC level.
= A minimum void of 150mm is provided between the joists and oversite.

Air bricks are provided to give adequate cross ventilation to the floor void.
Joists have adequate bearings and do not protrude into the cavity.

Detailing of suspended timber ground floors

Al floor joists must be of a suitable durability and strength grade (minimum C16), be of the correct size and stress grade and
be laid at the correct specified centres as indicated on plans and specifications. The joists should have consistent dimensions
and be securely nailed to timber wall plates.

The floor joists must be laid reasonably level and onto suitable solid and level bearings.

Please refer to the “Tolerances’ section for guidance on levelness and deflection limits of floor joists. There may be an
instance where a joist might be designed to meet permissible deflections within a relevant British Standard; however, our
tolerance requirements will take precedence.

Joists at the junction with the external and party walls should be supported on suitable joist hangers and be adequately
strutted at mid-span.

Floor joists can be supported internally by sleeper walls. Sleeper walls should be built off an adequate foundation if the
ground is of suitable bearing strata, or can be built of a reinforced thickened slab where designed by an Engineer.

Sizing of floor joists

For advice on ‘sizing of certain timber members in floors for dwellings’, the Designer should refer to the following sources:

= Span tables for solid timber members in floors, ceilings and roofs (excluding trussed rafter roofs) for dwellings. Published
by TRADA. Note: Reference should be made to the version of the TRADA document current at the time of construction of
the floor/timber or roof.

= BS 8103-3, Structure design of low rise buildings, Code of Practice for timber floors and roofs for dwellings.

= BS EN 1995-1, Eurocode 5 design of timber structures. General: Common rules and rules for buildings.

To prevent the distortion of finishes, joists should be stopped from twisting over supports and provision provided to
accommodate up to 12mm of drying shrinkage in floor joists supported by steel beams.

It is essential that joists are not overloaded during construction. Joints in joists should only be in place over a load-bearing
support, or the joint be designed by an Engineer.

Joists should be restrained at supports using tightly fitted strutting.

Stepped floors

For lower ground floors on sloping sites and semi basements timber suspended ground floors are not recommended.

Concrete oversite

A suitable oversite should be provided at least 150mm below the timber suspended floor.
The oversite should be either:

= 100mm thick concrete over-site (GEN 3) on well-compacted hard core, or;
= 50mm thick concrete over-site on a 1200g DPM laid on 25mm sand blinding and well-compacted hard core.

For sites that are susceptible to gas migrations, the oversite should incorporate gas protection measures designed by a
suitable specialist.
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Suspended timber ground floor running parallel to wall

Rigid insulation
Floor board

Cavity tray located

over airbrick r— Non rigid insulation

— Suitable approved
netting support

Cavity insulation Depth of
to extend to the insulation
bottom of the floor to meet
insulation /N required
. f U-value
DPC min 150mm L Battens to support min DPC
above ground level insulation board 150mm
\\\/\\//Z S Ta e 4 T 4
- L1 T 4 IR o
Airbrick .
— — 100mm min thick Honeycomb sleeper T N
S e concrete slab wall to be built off : SnAr
A . suitable foundations ’ T
T B —— Compacted clean or thickened concrete |« ¢ _ 5
G, o 4 L : inert hardcore slab, if strata is suitable .
2 J a4 ) '.4 ) 4

Note: If ground conditions consist of clay soils and trees are, were, or likely to be present, the void under must allow for heave
potential in the solum

Suspended timber ground floor bearing onto an external wall

Joists at the junction with the external and party
walls should be supported on suitable joist
hangers and be adequately strutted at mid-span

Cavity tray located
irbrick

over airoric Floor board

—— Non rigid insulation supported by
suitably approved netting system

Cavity insulation
to extend to the
bottom of the floor
insulation o1
DPC min 150mm min
above ground level 150mm bPC
< 4 2l <, § 4 a<
=~ 4 <
Airbrick =
T '— 100mm min thick Honeycomb sleeper T
R concrete slab wall to be built off R
Ao . ] suitable foundations S T
D R —— Compacted clean or thickened concrete 4%, a o,
Lo 4 R : inert hardcore slab, if strata is suitable .
. ' ’ a - a
4 J 4 S 4

Note: If ground conditions consist of clay soils and trees are, were, or likely to be present, the void under must allow for heave
potential in the solum
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SUSPENDED GROUND FLOORS: Floor joist strutting, deflection, hangers and typical trimming detail

Strutting or bridging of solid timber floor joists

Where the span of a floor joist is more than 2.5m, strutting is necessary. This should be provided either by timber bridging or
strutting in accordance with Figure 3 of BS 8103-3 or by a proprietary system.

Timber strutting can be in the form of solid bridging of at least 38mm basic thickness and with a depth equal to at least three-
quarters of the depth of the joists; or it can consist of herringbone strutting with members of at least 38mm by 38mm basic

size. Herringbone strutting should not be used where the distance between the joists is more than approximately three times
the depth of the joists.

Strutting of joists with a span between 2.5m and 4.5m

1 row of strutting

at mid span
|
| Y2 span '
Support
Strutting Joists

2.5m - 4.5m span

Where the span of a floor joist is more than 2.5m, strutting is necessary. This should be provided either by timber bridging or
strutting in accordance with Figure 3 of BS 8103-3 or by a proprietary system.

Strutting of joists with a span over 4.5m

2 rows of strutting at
one third span positions

s span Vs span Vs span

Support

Strutting — Strutting ——= Joists

over 4.5m span

Where the span of a floor joist or flat roof joist is more than 4.5m, two rows of strutting at 2 the span position will
be necessary.
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Deflection of floors

For timber floors (intermediate floors), designers and Engineers must observe our tolerance requirements for levelness of
floors and deflection limits. Please refer to the ‘“Tolerances’ section for further guidance.

There may be an instance where a joist might be designed to meet permissible deflections within a relevant British Standard;
however, our tolerance requirements will take precedence.

Where the joists are supported on joist type hangers
It is necessary 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
mason

ry.

= Atleast 450mm of masonry is provided above the hanger or as per manufacturer’s requirements.
= Hangers are spaced at centres of floor joists included in the design.

= The hanger is suitable for the loadings and masonry strength.

Do not:
= Apply load while the mortar is still green and has not gained sufficient strength.

= Use brick courses in block walls under joist hangers as the thermal insulation of the wall may be reduced unless similar
units to the blocks are used.

\ |<— Maximum 6mm gap between the joist and the hanger

le——— Bed hanger directly on to blockwork

Joist fixed to hanger

No gap between the joist hanger and the wall

Typical trimming detail

Support (as calculated

by the Engineer) Joists should have a minimum end bearing of 90mm, unless

joist hangers are used, where a 35mm bearing is acceptable
(subject to the manufacturer’s details).

Joist hanger Double joists should be bolted together at 600mm centres
using minimum 10mm diameter bolts with large washers that
will prevent the bolt head and nut from penetrating the joist.
It is recommended that the bolting of double joists is along
the centre line of joists. Suitably sized trimmer joists shall be
provided around floor openings.

Trimmed openings may be needed around chimneys. Solid
trimmed joists may be supported using either joist hangers or
a structurally designed connection; timber trimmers around
openings should consist of at least two members and be
designed by an Engineer.
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SUSPENDED GROUND FLOORS: Notching and drilling

Permissible areas for the notching of joists Notching and drilling in solid timber joists

Requirements for notching and drilling of solid timber joists (further guidance can be found in BS 8103, TRADA span tables,

| 0.2 x span maximum BS EN 1996 and PD 6693-1).

| 0.1 x span
minimum

This guidance is for joists up to 250mm deep, notching and drilling for joists exceeding this depth should be designed by the

Maximum depth of notch Engineer.

should be 0.15 x joist depth

Notches: Notches should be made in between 0.1 and 0.2x span. Notches should be no deeper than 0.15x depth of the

T joists in this area e.g. for a 250mm deep joist, the maximum notch depth should not exceed 35mm.
Holes: Holes should be drilled on the centre line of the joist. Holes should be between 0.25 and 0.4 x the span. Holes should
Maximum be a maximum diameter of 0.25x the joists depth and kept apart by at least 3x the diameter. The maximum hole diameter
depth ZUSOmm should not exceed 65mm.
Note: Notches and holes should be a minimum of 100mm apart.
— | The table below gives an indication of the areas in a joist which are suitable for notching and drilling.
| Floor joist . - . - I L
] - f= Typical permissible zones for notching and drilling of solid timber joists
Bearing area No hole to be
%oas:; tg‘;&:?frmm Span (m) | Notches to be taken out only within these | Holes only to be drilled within these
vice-versa) zones (m) zones (m)
1.5 0.15 0.3 0.375 0.6
2 0.2 0.4 0.5 0.8
25 0.25 0.5 0.625 1
Permissible areas for the drilling of joists 3.0 0.3 0.6 0.75 1.2
3.5 0.35 0.7 0.875 1.4
Holes should be a maximum
| 0.4 x span | diameter of 0.25 x the joists depth: 4 0.4 0.8 1 1.6
I 1
| 0.25 x span | | Holes should be positioned on the 4.5 0.45 0.9 1.125 1.8
H ; centre line between 0.25 x span
| | and 0.4 x span from a support 5 0.5 1 1.25 2
Maximum
depth 250mm

i | Floor joist
Bearing area i |

Not closer
than 3 x hole
diameter
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4.1.7

SUSPENDED GROUND FLOORS: Structural floor boarding

General requirements

Where structural floor boards are specified, the following should be taken into account:

Structural
floor board

Glue when
required

They should be specified in accordance with the ‘Minimum thickness for structural floor boards’ table, guidance within this
section, and the relevant British Standards.
Fixings should be in accordance with the manufacturer’s recommendations, where this is not provided, the guidance
within this section or BS 8103-3 should be used.
Where gluing is required, boards should be glued to the joists and between board joints, using a suitable polyvinyl acetate
(PVAc) adhesive.
Square edged boards should be supported on all edges by joists or noggings.
Tongue and groove boards should be laid:

= With long edges at right angles to joists.

= So that short edges are supported on joists or noggings or they should be cut back to form a butt joint over a joist.

= So that long edges at room perimeters are supported on a joist or noggings.
Perimeter gaps between the edge of the boards and a wall or other abutments should be 2mm per metre run, but should
be at least 10 mm wide.

Typical floor board arrangement

Perimeter gaps between the edge of the
boards and a wall or other abutments
should be 2mm per metre run, but should
be at least 10 mm wide.

~
a \

o \
Nogging

or joist

\

.

Wall

Glue when
required
Floor joists

Nogging

Minimum thickness for structural floor boards

Structural floor boards should be specified in accordance with the below table’.

Protection against weather

Structural floor boards that are built in as the work proceeds and left exposed to the elements will be subjected to various
issues, especially during prolonged periods of precipitation. As such, we require these floor boards for timber joists (both
engineered and traditional) to have a third party approval certificate from a UKAS accredited body which covers weather
resistance for the period of time the boards are to be left exposed on site.

Any boards that are left exposed beyond the period stated in the third party approval certificate should be replaced.

Softwood floor boarding

= Softwood floor boarding should be specified in accordance with BS EN 13353 and BS 1297.

= Maximum moisture content at the time of fixing should be between 15%-19% (this may be reduced when installing in
heated spaces, see BS 8103-3 for further details).

= All boards must be double nailed or secret nailed to each joist using nails that are at least three times the board depth.

Particle board (chipboard) and oriented strand board (OSB)

= Particle board should be type P5 to BS EN 312 or OSB boards should be type 3 or 4 to BS EN 300.

= Maximum moisture content at the time of fixing should be 12%.

= Flat headed annular-ringed shank nails or screws should be used.

= Allfixings should be a minimum of 50 mm or 2 times the thickness of the board, whichever is greater.

= The diameter of the fixing should be a minimum of 0.16 times the thickness of the board.

= Fastenings should be spaced at centres not more than 150 mm along both continuously supported edges and 300 mm
along the intermediate supports.

= Fastenings should be at least 8 mm from the edge of the board.

= Nail heads should be punched 2-3mm below the surface of the board and screws should pre-drilled and countersunk.

= Fixings in service class 2 fixings should be corrosion resistant.

= A3 mm gap should be left between each square edge boards.

Plywood boarding

Plywood boarding should be specified in accordance with BS EN 636.

Maximum moisture content at the time of fixing should be 12%.

Plywood boarding should be laid so that the grain within the face is at right angles to the supporting elements.

Fixings should be spaced at a maximum of 150mm around the outer perimeter of the boards, with fixings a maximum of
300mm apart at intermediate supports.

An expansion gap of a minimum of 2mm should be allowed between each panel

Plywood boarding: Minimum fixing nails

Plain wire nails Annular ring shank nails

Minimum diameter 3.35mm 3mm
Minimum length 65mm 50mm
Minimum penetration 40mm 32mm

Structural floor board type | 400mm joist centres 450mm joist centres 600mm joist centres
Softwood floor boarding 16mm 16mm 19mm

Particle board (chipboard) 18mm 18mm 22mm

Oriented strand board (OSB) | 15mm 15mm 18mm/19mm
Plywood boarding 15mm 15mm 18mm/19mm

1. This table applies to normal domestic loads (imposed loads of 1.5 kN/m?).
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GROUND SUPPORTED SLAB

: Construction requirements

Provision of information

Afull set of design drawings and specifications shall be made available to the
Warranty Provider and all other interested parties prior to the associated works
starting on site. This may include:

1. Plan details showing dimensions, levels and locations of incoming service
penetrations.

An Engineer’s full set of structural calculations for the floor construction.
Details indicating the depth and position of below ground services.

Details of junctions between DPM and DPC.

Manufacturer’s third party certification for the proposed insulation to be used
within the floor.

6. Details of underfloor heating systems where being used.

arwd

The Warranty surveyor, at their discretion, may also request supporting
information that demonstrates suitability for use of any materials or systems
contained within the above.

Influence of trees and clay

Ground bearing slabs should not be used in ground conditions where heave
can occur or where the foundation depth is greater than 1.5m. Under these
circumstances a suspended floor construction should be used.

Site preparation

The ground beneath the floor should be stripped of all topsoil, organic matter or
tree roots prior to filling and compaction.

Suitable hard core would include inert quarried material such as limestone or
granite. Recycled aggregates may be used, which include crushed concrete or
broken brick; however, these must be completely free of contaminants and plaster
alnd should be delivered to site from a supplier that has a quality audit process in
place.

Materials available as a result of any site demolition should not be used as hard
core beneath floor slabs unless specifically agreed by the Warranty Surveyor
and only then if it can be demonstrated that the material is completely free of
contaminants and plaster.

Hard core should be placed and compacted in 150mm nominal layers and be fully
consolidated using a mechanical compactor. A ground supported concrete floor
will not be acceptable where the depth of the hard core exceeds 600mm and an
alternative suspended ground floor construction must be used. Hard core material
should not be saturated and should be taken to ensure that the new walls are not
disturbed by compaction of the hard core.

All services placed under the floor construction must be suitably protected and

sleeved where penetrating through the floor slab. DPM’s must be correctly sealed
around these penetrations.

Ground gases

Ground floors must be designed and constructed to ensure adequate protection
against ground gases emanating from the ground below.

Contaminants should be identified within the site investigation report and the

recommendations provided within the report should be followed. Please refer to
the ‘Ground Conditions’ section for further guidance.
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Concreting of floors

Prior to concreting, any water or debris that may have collected on top of the DPM
should be removed. Concrete should ideally be ready mixed and be of at least
GEN1 (see ‘Appendix C - Materials, Products, and Building Systems: Concrete

- Cold weather working and minimum specification’ for further information).
Expansion joints should be provided in accordance with ‘Appendix C - Materials,
Products, and Building Systems’ section.

The floor must be laid reasonably level.

Damp proof courses (DPC)

DPC'’s should be laid on a mortar bed and correctly lapped at junctions and
corners. The depth of lap should be the same as the width of the DPC.

DPC’s should be of a flexible material that is suitable for its intended use, and the
DPC should have appropriate third-party certification.

DPC'’s should not bridge any cavities unless it is acting as a cavity tray. Where a
cavity tray is required, please refer to the ‘External Walls’ section for cavity tray,
weep holes, and stop end requirements.

Damp proof membranes (DPM)

A DPM should be provided beneath all ground-supported slabs. DPM’s should be
a minimum thickness of 1200g polythene and linked to the DPC with a minimum
100mm overlap. DPM sheets should be overlapped by at least 300mm. DPM’s
must be carefully protected where folded up the perimeter walls, and lapped
under the DPC particularly at door openings. Temporary protection should be
given whilst exposed. The DPM should not be cut at the floor junction as this will
prevent correct lapping with the DPC.

Membranes should be laid either onto a concrete slab or onto a minimum 5mm
sand blinding (if laid below a floor slab).

Other DPM’s may be considered if they have appropriate third-party certification
and are installed in accordance with the manufacturer’s instructions.

Insulation

Insulation that is to be provided to ground floors can be placed either above or
below the concrete slab.

In all circumstances, insulation within the floor construction should be chosen to
take the following into account:

= The insulation should be durable enough to withstand loadings, moisture and
any ground contaminants.
= The insulation should comply with relevant Building Regulations.
= The floor insulation should be compatible with wall insulation.
= Any risk of thermal bridging is mitigated, especially at junctions with the floor
and wall. The following can be considered at design stage:
= Installing perimeter insulation to floors.
= Linking floor and wall insulation.
= Extending cavity wall insulation below floor slab level.

Note: A number of insulation products require an additional DPM to protect
the surface of the insulation. It is important that this additional membrane is
incorporated in these situations.

Ground bearing floor - insulation below slab

DPM lapped
under DPC
Perimeter
insulation

= - Concrete slab
. 4. '&— 100mm minimum
thickness

Insulation

>
<]
<]

DPC min
150mm above
ground level

AAXSNPANA

Cavity insulation
to be taken to
bottom of floor A/
level -

NNN|

AT T SR

[\

o o : 4 — Clean inert hardcore backfill
S compacted in 150mm max
o thick layers (must not exceed
600mm total thickness)
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Ground bearing floor - insulation above slab
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General notes

= If ground conditions consist of clay soils and trees that are, were, or are likely
to be present, a suspended floor construction should be used.

= Insulation must be installed to meet the manufacturer’s installation
requirements and relevant Building Regulations.
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4.3.1 STEPPED FLOORS, SCREEDS AND UNDERFLOOR HEATING REQUIREMENTS: Stepped floors and damp proofing

Provision of information Stepped party walls over 150mm and up to 600mm
Afull set of design drawings and specifications shall be made available to the Warranty Provider and all other interested For our Warranty provision, where a Grade 3 performance is required, a combined system of waterproofing protection must
parties prior to the associated works starting on site. This may include: be provided.
1. Details of proposed floor screeds including thickness and mix. However; in the following specific circumstances only, a single form of waterproofing protection where a Grade 3 performance
2. Details of substrates to which the screeds will be laid upon. is required, may be acceptable subject only to:
3. Details of proposed curing times and environmental constraints.
4. Details of underfloor heating systems where being used. = On shallow stepped / gentle sloping sites where only part of the structure could result in retaining ground above the
5. Where stepped party walling is proposed we require a full design proposal along with third party product conformity lowest finished floor level but in no situation greater than 600mm.

product approval certificates where applicable. = And, the water table being proven to be permanently below the lowest floor level.

The Warranty Surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of In these circumstances, the site conditions must be proven to not result in an unacceptably high risk and the consequences
any materials or systems contained within the above. of failure are substantially low. This must be substantiated by a site investigation report and agreed with the Warranty provider

before commencing work on site.

A site specific design proposal must be provided before commencement of construction on site, to demonstrate the proposed
Stepped party walls up to 150mm waterproofing solution (Type A, B or C) is appropriate for the ground conditions (based on the site investigation report). This
will include for the wall and floor waterproofing proposals.

Any product proposed in such solutions must hold a suitable third party product conformity certification.

Structural stability of wall to project
Engineers details Such scenarios are limited to the above described and as shown in the below image.

DPC
DPC - joints between membranes
should be sealed in accordance —— Ground floor slab to be
with the manufacturers suspended if fill material
recommendations exceeds 600mm
max DPC —— | max
) 150mm 1 600mm
low side
' = A crL
. e - o VAN GFL
' - NN N7
Y GG Y R Y Y : NSNS N N
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- . RRRRRRRRRRG X NCONCONCANCANEANENE
AR AOAOACTOA AUV ATV Y
< NN ing —————— ;
A A A AAAIATAY BENSYSN Waterproofing Sloped site
NN I A A o o
RN LY LYY N
RIS A KK
TN NI NN N DS <. P2 Where ground gases are i
\<\\/\\/\\ SANK present on site the gas barrier Stepped party walls exceeding 600mm
DPM ///\\///\\/ >\///\\/// should be continuogs through
NN NP the party wall. Further detail Where the difference between finished floor levels exceeds 600mm, the guidance of the ‘Basements’ section should be
R O e party wall. Further details forred t
\\\/\\\/ \\\/\\\/\ should be provided in these referred to.
KK . X events.
P .’Aq

Where a difference between finished floor levels of adjacent ground slabs internally or at a party wall does not exceed
150mm and the external ground levels of the perimeter external walls are a minimum of 150mm below the DPC in all
locations, a waterproofing specialist solution is not required, however on sites where ground gases are present it is important
that the continuity of the gas barrier is maintained through a party wall.
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4.3.2

STEPPED FLOORS, SCREEDS AND UNDERFLOOR HEATING REQUIREMENTS: Floor screeds

Screeds

Traditional floor screeds consist of sand and cement. If the ratios and properties of these screeds are not correctly controlled;
cracking, peeling or collapse of the screed will occur (due to being too strong/weak).

Proprietary screeds typically are pre-blended to achieve greater consistency and strength and more suitable over larger
areas. As such where the floor area exceeds 50m? only a proprietary screed installed by the screed manufacturers trained
installers will be accepted.

Screeds should be fit for purpose, have a suitable finish and be of an appropriate thickness and provide a reasonably
level surface.

Curing

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

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. Where bonded screeds are used, mechanical means of
preparing the concrete should be used to create an adequate bond between the substrate and the screed.

= Moisture protection
The floor design should ensure that moisture from the ground does not enter the dwelling.

= Adequate support
Substrate structures must be adequately constructed to provide adequate support to the screed.
(Note: Timber floor constructions are not suitable to support screeded finishes).

= Screed mix
Cement and sand screeds should have a mix ratio of between 1:3 and 1:4%.

Proprietary additives should have been assessed and have third-party certification.

The minimum thicknesses of screeds are as follows:

Screed thickness requirements

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

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 40m?2. Expansion joints should
be provided and consistent with joints in the floor slab below.

Finishing of screeds

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

Anhydrite (liquid) screeds

If an anhydrite screed is used, it must be sealed before the application of any cement based floor finish adhesive is proposed.
Anhydrite screeds can be difficult to identify once laid, if the screed type cannot be identified the screed should be fully sealed
as a precaution to prevent the possibility of the floor finish adhesive de-bonding from the screed.

The floor screed should be fully dry before the sealant is applied. The screed drying time will depend on the thickness and
type of screed.

A decoupling membrane is also recommended as this can reduce the stress on the fixed floor finish layer.

Insulation

Insulation below screeds should have enough compressive strength to support the screed. DPM’s 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.

Constructing screeds over all substrates:

Substrates must be level with no pockets or high spots to ensure the thickness of the screed remains even.
Where screeds are laid over insulation; the insulation must be tightly butted together and level.

Screeds must be correctly mixed.

Screeds must not be walked on during the drying period.

Screeds must not be constructed during cold periods (below 5°C).

Movement joints will be required across door thresholds.

Movement joints are required if bay sizes exceed 40m? with a maximum of 8m on any one side.

Movement joints are also required where joints exist or a change of span occurs e.g. beam and block floors.
The screed must be ready to accept any floor finishes (see guidance below for over insulated substrates).

Drying times

= With cementitious levelling screeds, one day should be allowed for each millimetre of thickness for the first 50 mm,
followed by an increasing time for each millimetre above this thickness (BS 8204).

= Polymer modified screeds: strictly follow the manufacturer’s specifications and recommendations.

= The developer should keep an accurate record of the screed drying times elapsed before any fixed floor finish is
constructed on top is laid and the Warranty surveyor may ask for this information.

Note: The moisture contents of levelling screeds onto which particular floorings are to be laid and methods for measuring
moisture content are given in BS 5325, BS 8201, BS 8203 and BS 8425.

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 (so that service pipes can resist chemical attack from the screed).

Additional steps where constructing screeds over concrete substrates

Where a concrete slab is insulated from below and a finishing screed is required to the top surface:

= The concrete substrate slab must be of the correct thickness and not less than 100mm thick.

= Concrete substrate must be adequately dried out and not wet. See drying time guidance.

= Surfaces of hardened in situ concrete bases for bonded screeds should be roughened (Scrabbled) and cleaned to
remove laitance and to expose cleanly, but not loosen, the coarse aggregate particles.

= Brushing to remove laitance from a fresh concrete base is inadequate preparation before laying a bonded screed and is
not recommended.

= Remove all loose debris, dirt and dust by appropriate means, preferably with vacuum equipment.

= Carry out the preparation of the surface with as little delay as is practicable before the screed is laid so as to reduce the
risk of contamination.

= The surface of the prepared slab must be reasonably level to avoid deviations in thickness’s of the screed.
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4.3.3

STEPPED FLOORS, SCREEDS AND UNDERFLOOR HEATING REQUIREMENTS: Floor screeds and under floor heating

Constructing screeds over insulated substrates with under floor heating (UFH) system

1. Provision and construction of movement joints

Movement joints should be provided in the floor screed / fixed floor finish where floor heating is provided in the
following places:

= Between independently controlled heating zones.
= Between heated and unheated areas of screed.
= Additional joints should be considered in areas of high thermal gain e.g. large conservatories or glass atria.

Bay joints should be formed using rigid joint formers where possible, which can be placed during the preparation phase and
will remain in place during operation. The joint former should be 5mm lower than the finished screed depth to allow a smooth
transition in height between bays.

= Al joints in the screed should extend through to any subsequent bonded floor covering.

= Joint positions should be specified prior to the installation of the screed and full consultation between all parties including
the main contractor, underfloor heating installer, finished flooring installer and the screed installer should take place to
determine appropriate locations.

= Movement joints should be carried through the subfloor to the floor finish and all applied layers terminated either side of
the joint.

= The joint should be filled with a suitable flexible filler and a proprietary cover strip applied to cover the joint. Grout must not
be used.

= Movement joints should not be bridged by any resilient, textile or other adhered floor finish.

= Movement joint covers may be flush, surface mounted or bedded in mortar and metal, metal with a rubber insert or PVC.

2. Provision of edge strip perimeter expansion joint
When incorporating under floor heating (UFH):

= Screeds should be isolated at all edges, abutments and columns to allow for movement due to thermal loadings.

= The floor screed and finished floor manufacturers guidance to be followed particularly when incorporating under-floor
heating to determine the minimum thickness of edge strip required to allow for expansion. Typically, between 6-15mm
may be required.

= The joint can be concealed by the skirting.

= These joints must be left empty, or else filled with a compressible material.

= Movement joints must not be filled with grout.

3. Screed drying time

= The drying time allowed must be calculated for the proposed depth of screed, taking account of the environmental
conditions present e.g. temperature and humidity. Where polymer modified type screeds are being used the
manufacturer’s requirements must be strictly followed for the actual depth of screed. Surface finishes placed on a screed
too early will fail.

= Drying times for polymer modified screeds could potentially be different to cementitious screeds.

= All subcontractors involved with the screed and floor finishes (including installation of underfloor heating systems) must
follow the installation requirements and not deviate or change materials.

= The screed should not be walked on until fully cured.

4. UFH testing and commissioning

= Ensure there are no joints in the heating system loops.

= UFH systems should be commissioned before floor finishes are applied. This will add to the total time before any floor
finish can be applied.
Note: If floor finishes are installed prior to the UFH being turned on and commissioned, any residual moisture in the floor
is driven to the surface of the screed and can potentially cause delamination of the floor finish.
Pressure testing of the system does not constitute commissioning of the system. The heat source has to be in place and
operating in order to deliver the correct temperatures.

= The UFH system must be commissioned in accordance with the manufacturer’'s recommendations by their approved
installers. A commissioning certificate will be required.

5. Moisture testing of the screed where floor finishes are proposed

= Moisture testing should be carried out after the commissioning of the UFH system but before any floor finishes are laid.

= Where UFH is not installed, moisture testing of the screed should still be carried out before floor finishes are installed.

= Moisture testing is carried out using a suitable approved method such as a flooring hygrometer or carbide bomb test. Due
to the potential inaccuracies of using hygrometers at high humidity levels, a direct measurement should be used such as
Carbide Bomb or oven dried sample.
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= The base is deemed to be sufficiently dry when the relative humidity, as measured by a surface mounted flooring
hygrometer/probe is 75% RH or less. For the use of a flooring hygrometer, reference should be made to Dampness
testing in BS 5325, BS 8203, BS 8425 and BS 8201.

= If underfloor heating is present in the base, the heating must be switched off 96 hours prior to any hygrometer test being
carried out.

= The hygrometer must be allowed to remain in position until full equilibrium has been established. This is generally
considered to be 72 hours but could be longer over thick sections and considerably longer on power floated concrete.

6. Screed preparation for finishes

= The top surface of screeds may require to be scored, sanded or keyed in preparation to accept the primer and floor finish.
= Sanding, keying etc. of the screed surface allows the penetration of primers. It also provides a “key” for the adhesive to
grip onto.
The surface must then be cleared of dirt and debris prior to primers being applied.
Any primers and adhesives must not be applied until the screed has fully hardened and dried out. Drying times vary
depending on the type of screed.
= Surfaces to receive fixed floor finishes should be rigid, dimensionally stable, flat with no dips and rises, sound, clean and
free from laitance, paints, salts, grease, dust and any contamination which may prevent adhesion.

7. Adhering to the manufacturers’ process during the installation of the flooring finish
All the relevant manufacturers recommendations should be followed which will identify timelines to adhere i.e:

= Removing the laitance by sanding to provide a key for the primer and/or adhesive.

= Commissioning the underfloor heating before installing the fixed floor finish.

= Allowing the UFH system to cool down for at least 48 hours before installing the fixed floor finish.

= Moisture testing to confirm the dryness of the screed before installing the fixed floor finish.

= Ensuring the time from screed completion to installing the fixed floor finish commencement is calculated and adhered to.

= Ensure the fixing of the finished floor finish has stabilized before walking on. Some finishes require typically 12 -24 hours
dependent on environmental conditions.

= Ensure the UFH system is not turned on for at least 48 hours after any adhered floor finish is completed.

= If an anhydrite screed is used, it must be sealed before the application of a cement based floor finish adhesive if proposed
in conjunction with a finished floor surface covering.

8. Exceeding the maximum 27°C floor temperature

The underfloor heating system must be correctly commissioned to ensure temperature fluctuations are avoided and potential
damage to the floor finishes.

BS 8203 Code of Practice for the Installation of Resilient Floor Coverings states: When used with many flooring materials
underfloor heating can cause problems if the temperature at the interface between the subfloor and flooring exceeds 27°C, or
is subject to rapid fluctuations in temperature.

Where a resilient floor covering is proposed: ‘the temperature should never exceed the agreed maximum of 27°C at the
underside of the floor covering (the adhesive line).

Note: UFH designers may refer to this as the ‘interface’ temperature.
Please Note: BS EN 1264 - 2 refers to a max 29°C however for Warranty purposes a maximum 27°C is to be followed.
9. End user information

End users must be aware of how to use an UFH system, as these need to be operated differently than other heating systems
both for in use and to avoid damage to screeds and finishes.
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FUNCTIONAL REQUIREMENTS

They are designed so that the risk of blockages is reduced.
The system is adequately vented.

Limitations of Functional Requirements Design
1. These Functional Requirements do not and will not apply to create any Policy liability for any remedial 1. The outfall drainage from any sewerage treatment plant or septic tank, should discharge to a suitable
works carried out by the Contractor or otherwise, nor to any materials used in those remedial works. outfall that has been given full consent to do so, in writing from the appropriate regional agency.
2. The guidance provided in this Section, is guidance that provides a suggested solution to meeting the 2. Drainage layouts and systems must be supported by a full design package identifying drainage diameter
Functional Requirements. If an alternative solution is selected, then this must still meet the Functional sizes, gradients and outfalls.
Requirements. 3. All drainage services shall be designed, constructed and installed so that:
a. They do not adversely affect the structural stability of the building.
b. They do not adversely affect the durability or compromise the weather proof envelope.
Workmanship c. They prevent the entry of hazardous ground substances, external moisture or vermin.
d. They are constructed using non-hazardous materials.
1. Drainage systems should be laid strictly in accordance with the design requirements. e. They are durable and robust.
2. Allwork is to be carried out by a technically competent person in a workmanlike manner. f.  They are safe and convenient in use.
3. Concreting shall not take place during cold weather periods where the working temperature is below 2°C g. Liquid and solid waste is discharged safely and efficiently to a suitable outfall.
or where ground conditions are frozen. h. The systems are adequately accessible for inspection and cleaning.
i.
j-

Materials k. Noise transmission from pipes is reduced to a minimum.
4. The design and specifications shall provide a clear indication of the design intent and demonstrate a
1. Drainage materials must meet a recognised standard such as a Eurocode or British Standard. satisfactory level of performance.

2. Below ground drainage systems should be backfilled with suitable materials so as not to cause any
damage to the drain by loading or crushing.

3. All materials should be stored, installed and protected correctly in a manner that will not cause damage or
deterioration of the product.

4. All materials, products and building systems shall be appropriately tested and approved for their intended
purpose.

5. All load bearing structural elements providing support to the Home will have a service life of not less
than 60 years, unless specifically agreed otherwise with us. All other parts of the Home will have a lesser
durability and need planned maintenance, repair or replacement during that reduced period.

6. All materials should be suitable for the relative exposure of the building in accordance with the relevant
British Standards.
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5.1.1 ABOVE GROUND - FOUL DRAINAGE: Sanitary pipework requirements

= Drains and pipes passing through the external waterproof envelope of the

Provision of information building or through the underground walls must be suitably sealed to prevent Position of connections to soil stacks
vermin ingress and dampness. .
Afull set of design drawings and specifications shall be made available to the = Sound insulation will be necessary where soil pipes pass through room’s to A branch creates a no connection zone on a stack. No other branch may be
Warranty Provider and all other interested parties prior to the associated works the underground connection. This can be achieved by: fitted such that its centre line falls inside a zone, but its centre line may be on the
starting on site. This may include: = Encasing the pipework within a boxed in framework with a minimum boundary of the zone.
15kg/m? board covering or,
1. Proposed drainage layouts including invert levels, gradients, pipe diameters, = Wrapping the pipework with mineral wool fibre at least 25mm thick, - ;
location of inspection chambers and rodding points. throughout the height of the pipe - up to the highest ceiling level. = hocﬂﬁ)z%srﬁgfﬁi?%hsﬁ%ﬂf ([:)téog\slc;ir:jg:je
2. Position of ventilation to the foul drain.
3. Specification of drainage pipes and supports.
4. Ig)czl?:églps?nd size of cold water storage cisterns and hot water storage Table 1: Max distance between sanitary pipe supports o
5. Hot and cold water pipe runs. 9
The Warranty Surveyor, at their discretion, may also request supporting Pipe material | Normal pipe size | Vertical pipes (m) | Low gradient pipes A
information that demonstrates suitability for use of any materials or systems (mm) (m)
contained within the above. Plastics 32 1o 40 12 05 |
(any type)
A A 50 1.2 0.6
Above ground soil and waste drainage systems
75 to 100 1.8 0.9
Drainage shall be designed, constructed and installed so that: 150 18 12 lowest Il B
Pi k should be designed t t th i ts of relevant Buildi - - connection ‘ wcC
. ipework should be designed to meet the requirements of relevant Building - - —_ —
Regulation requirements or BS EN 12056-Parts 1, 2 and 5, and be installed Castiron All sizes 3.0 3.0 7‘
following the guidance in BS 8000 - 13.
= Connected to a suitable underground foul drainage system. Copper 25 24 18 I e —
= The materials and components used for sanitary pipework, e.g. pipes, fittings *450mm
and fixing accessories, should conform to appropriate European Standards 321040 30 24 min ‘300 50mm
or European Technical Assessments (ETAS). Where no relevant European 50 3.0 27 ’5/5 parallel
Standard or ETA exists, British Standards or British Board of Agrément ) E /) junction
Certificates should be used. 65 to 100 3.7 3.0 drain a %/
= Sanitary pipework should be installed in accordance with manufacturer’s invert I
recommendations. Galvanised 25 3.0 24
= Pipework used externally must be suitable for exposure to sunlight without steel K
early degradation. Proof of use for external exposure must be provided. 32 3.0 2.7 ey
= Do not adversely affect the structural stability of the building. . . . .
« Prevent the entry of hazardous ground substances, external moisture or 40 to 50 3.7 3.0 éf é (;Jt.pposed connections without swept entries not exceeding 65mm should be
vermin. :
= Are constructed using non-hazardous materials. 65t075 4.6 37 ;15%”‘”‘ ona 11(;%”‘”‘ Zt.a‘:k tor stack
«  Are safe and convenient in use. 100 46 40 mm on a 15Umm diameter stacl
All above ground plumbing systems need to be designed to allow the Opposed connections larger than 65mm (without swept entries) should be offset
unobstructed flow of waste water from an appliance to the underground drainage at least g(_OOmm irrespective of stack diameter. Unopposed connections may be at
system. To achieve this, the points below should be noted at the design and . . any position.
installation stages: Table 2: Design for thermal movement in runs of waste ) ) o
’ pipes B - Angled connection or 50mm diameter parallel junction where a branch
*  Provide rodding access facilities at all changes of direction. discharge pipe would enter the WC no connection zone.
’ At\,IOId bendsacgnr_lectmns atnd changes of direction in the wet part of the Note: A waste (branch discharge pipe) manifold may be a suitable alternative.
above ground drainage system. : Fitting type Movement provision
 Pipe sizes are adequate to take the expected rate of discharge and load at *this should be increased in buildings over 3 stories
suitable gradients with the minimum of direction changes. Push fit Push fit joints should be assembled with clearance ’
= 75mm deep seal traps should always be used, except: for expansion
= OnaWC where a 50mm depth of water seal can be used, or, Check expected movement and relate to number . . .o e
. erllere an appliance on the ground floor discharges directly into a trapped of joints Opemngs for pipes in fire resisting floors and walls
gully.
*  Pipe sizes should not exceed the dimensions for diameter against pipe length. Solvent-welded joints Provide 'push-fit' couplings at calculated intervals, Pipes which pass internally through fire resisting floors and walls (unless in a
* Pipes should be laid at gradient 1:80 or better and adequately supported to but not exceeding 1.8m prgtected shz’:ft) must not gompro?nise the requi%ed fire resistance(of the element
. grev_tent sagging ind ba;%k falés' tel rted Table 1 - through which they pass. As a minimum, openings through floors and walls should
Panl_ap/ pipework must be adequately supported (see Table 1). ’ Notes: , . . be as few as possible in number, as small as practicable in size and fire-stopped
. rovision for expansion in the pipework must be given both in vertical pipes 1. The manufacturer’s recommendations should be followed in respect of to the surrounding construction
}a_\nd brdanch/waste Flp?s (sdee Tzra]ble 2)t. hould be | dab he hiah provision of movement (Polypropylene pipe work can expand more than UPVC '
. ny admittance valve fitted to the system should be located above the highest pipework for the same length). i i i i
flood level of any appliance connected to that stack pipe. 2. Ensure ‘push-fit’ joints are lubricated before assembly with specified lubricant Fhoer gtﬂ%sin%a;zg&gi@#sg Fﬁg??gg’gﬁtﬁ Irl]sétci)grﬁlc\);"rlsﬁg:éd%ng: cszgg‘s)&?éggfor
= Enclosures to air admittance valves should be adequately ventilated. that is approved for the pipe type. additional provisions
= The highest point of a drainage system (head of run) should always be vented 3. Sleeve wastes through walls to permit pipe movement. '

to the external air.

= Asoil or ventilation pipe should extend at least 900mm above an opening if it
is less than 3m away from an opening into the building.

= The drains are adequately protected from ground loads and movement in the
building structure.
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ABOVE GROUND - FOUL DRAINAGE: Sanitary pipework requirements continued

Single stack system: Air admittance valves

100mm diameter soil and vent pipe

32mm diameter waste pipe with
75mm min seal trap

il

~e

e——————  82mm air admittance

valve in roof space not
subject to freezing

WC with 50mm min
water seal

[Ny

O

3m max slope 18
to 90mm/m

40mm diameter waste
pipe with 75mm min
seal trap

50mm diameter
parallel branch

3m max slope
18 to 90mm/m

50mm radius

No connection

7 | should be made
within the shaded
—— — portion

40mm diameter waste

pipe with 75mm min

seal trap

B * " oA e Pa— ~ ” P Pn -
C e a . 5 EARE B N
- . : ) 4 a T A k 9 : - % < al
[T e—

Minimum vertical distance
from the lowest connection
to drain invert 450mm
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Drainage swept bend must be
adequately supported under the
floor area where it connects to
the underground drains

Large radius bends

Air admittance valves

Air admittance valves provide a means of ventilation to the drainage system to prevent the loss of water seals in traps. They
are suitable for use in buildings, e.g. bungalows, houses, multi-storey flats, and they only allow air to enter the drainage
system. Their use does not avoid the need to ventilate the drainage system adequately.

Where air admittance valves are used to terminate soil pipes, they should comply with Building Standards. Admittance valves
must have a current third party product approval and be used within the scope of that approval certificate.

VaIves within the building should be:
Positioned in areas that are not liable to freezing.

= Positioned in areas with adequate ventilation. Note, where the pipes and valve are boxed in, adequate means of
ventilation will be required by means of grilles or gaps. The amount of ventilation provided should be at least 2500mm? or
whatever specified by the manufacturer.

= Accessible for maintenance.

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 for providing ventilation in these
circumstances.

Sanitary fittings

Wash basins (WHB), baths, bidets, shower trays:

= Should be securely fixed with appropriate non rusting fixings.

= Floors should be capable of carrying the weight of the appliance.

= Excessive packing must be avoided.

= Must be connected to the drainage system and where applicable an appropriate water supply.

Where WC'’s, WHB'’s, baths and shower units are installed; where tiling is installed around these appliances, flexible
waterproof mould resisting flexible sealant should be used to accommodate any movement between the appliance and tiles.

Baths and shower units should be correctly supported so that when in use the fittings will not deflect excessively and pull on
the mastic seal.

Floor joists should be doubled up under the bath locations. Where heavier baths (e.g. cast iron baths or similar) are
proposed, the floor joists must be designed to take the additional loadings and joist feet located over the joists.

Additional requirements where the development is within a coastal location

Where developments fall under the coastal location definition (see ‘Appendix B - Coastal Locations’) the following additional
requirements should be met, and where elements of the sanitary drainage may be subject to the outside atmosphere, the
following conditions will apply.

Corrosion
The materials should be suitably protected against corrosion, see ‘Appendix C - Materials, Products, and Building Systems’
for further information.

Fixings

External fixings that are exposed to weathering, moisture and corrosive environments or applications where concentrations of
corrosive agents may accumulate should be made from high grade austenitic stainless steel (e.g. A4) or a protective coating
suitable for the corrosion category described in the table ‘the classification of environmental corrosion conditions’ in ‘Appendix
C - Materials, Products, and Building Systems’.

Durability
External soil and waste pipes must be suitable for the environmental conditions. Please refer to the manufacturer’s
specifications to confirm durability. Discolouration of dark plastic goods may be unavoidable in coastal locations.

Due to the environment, certain materials and particularly the finishes may require on-going maintenance in order to keep a
satisfactory finish e.g. external SVP. In these circumstances it will be the building owner’s responsibility to ensure that regular
maintenance of exposed components and finishes is undertaken to ensure they perform correctly. Maintenance plans will
need to be in place during the lifetime of the building to ensure premature failure of coatings or components is avoided.

Macerators and pumps

When installing macerators and such pumps to above ground drainage the following must be considered:

= The electrical installation must be carried out by a qualified person.

= The system must be installed in accordance with the manufacturer’s guidance.

= The system should be flushed through several times after installation and prior to first use.

= The client will need to be provided with details of appropriate maintenance, servicing and cleaning for the system on
completion of the installation.

DRAINAGE







5.2.1

ABOVE GROUND - STORM DRAINAGE: Rainwater drainage requirements

Provision of information

Afull set of design drawings and specifications shall be made available to the
Warranty Provider and all other interested parties prior to the associated works
starting on site. This may include:

Areas of roof drained to each gutter.

Downpipe and/or drainage hopper positions from roof.

Positions of hazards e.g. Flues, opening windows/doors.

Location of below ground storm drainage connections.

Rodding access provision.

Downpipe outlet positions - avoiding potential water ingress/splashing of
external walls etc.

ook wh =

The Warranty Surveyor, at their discretion, may also request supporting
information that demonstrates suitability for use of any materials or systems
contained within the above.

Provision of gutters and downpipes

Drainage shall be designed, constructed and installed so that:

= Roof water gutters and downpipes designed to meet the requirements of
relevant Building Regulation requirements and BS EN 12056-3 The exception
would be where we require a higher standard.

= Connected to a suitable underground drainage system.

= Materials and components for rainwater goods, e.g. gullies, pipes, fittings
and fixing accessories, should conform to appropriate European Standards
or European Technical Assessments (ETAS). Where no relevant European
Standard or ETA exists, British Standards or British Board of Agrément
Certificates should be used.

= Rainwater goods should be installed in accordance with manufacturer’s
recommendations.

= Pipework used externally must be suitable for exposure to sunlight without
early degradation. Proof of use for external use must be provided.

= Do not adversely affect the structural stability of the building.

= Prevent the entry of hazardous ground substances, external moisture or
vermin.

= Are constructed using non-hazardous materials.

= Are safe and convenient in use.

When designing roof drainage systems it is normally impracticable to guard
against very infrequent extremely heavy rainfall events. The design should
achieve a balance between the cost of the roof drainage system and the
frequency and consequences of flooding. The effective design area of a drained
roof / balcony area should be determined using Table 1.

If the roof area is greater than 6m?, a roof will need to be provided with
rainwater gutters and rainwater downpipes (RWP) that meet the minimum size
requirements shown in Table 2.

Where a roof area is less than 6m?, thought should also be provided to the
provision of rainwater drainage of such roof areas e.g. dormer roofs so as to
ensure rainwater will be effectively disposed and not cause potential for damage
and resulting water ingress into the building. Note: Roof areas e.g. flat roofs,
which are less than 6m? will still require to be laid to a fall.
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Table 1: Calculation of roof area

Type of surface area Effective design area

Balcony areas Plan area

Flat roof plan Area of roof

30° roof pitch plan Area x 1.29
45° roof pitch plan Area x 1.5
60° roof pitch plan Area x 1.87

Elevational area x 0.5

Pitched roof over 70° or any wall

Table 2: Gutter sizes and outlet sizes

Max effective Gutter size RWP outlet size | Flow capacity
roof area (m?) (mm diameter) (mm diameter) (litres/sec)

6 - - -

18 75 50 0.38

37 100 63 0.78

53 115 63 1.1

65 125 75 1.37

103 150 89 2.16
Gutters

Gutters should be laid to a nominal gradient of between 1mm over 1 metre
and 3 mm over 1 metre where practicable.

The gradient of an eaves gutter shall not be so steep that the gutter drops
below the level of the roof to such an extent that water discharging from the
roof will pass over the front edge of the gutter.

Gutters must be adequately supported and not sag: Fascia or rafter brackets
should be typically no more than 1 metre apart or as recommended by the
manufacturer.

Additional support for gutters will be required at angles, corners, and outlet
positions.

Gutters should be laid so that any overflow in excess of the design capacity
- caused by extreme conditions such as above normal rainfall, will be
discharged clear of the building. On flat roofs, balconies, valley gutters and
parapet gutters, additional outlets may be necessary.

In areas where snow lies on roofs, the front edge of the gutter should not
be higher than the projected line of the roof, unless snow guards or other
precautions are used.

General requirements for above ground storm drainage

The above ground storm system needs to be designed to allow the unobstructed
flow of storm water from the drained roof area to the underground drainage
system. To achieve this, the points below should be noted at the design and
installation stages:

= Pipe and gutter sizes should be adequate to take the expected rate of
discharge, and are laid at suitable gradients with the minimum of direction
changes.
= Discharge of gutters into downpipes can be substantially improved by the
careful location of downpipes:
= Locating downpipes at end quarter positions will double the flow capacity
if more than one downpipe is required.
= The downpipe should be located within 200mm of the change in direction
in order to maintain the flow capacity of the gutter where changes in the
line of the gutter occur.
= Where the design incorporates valley gutters or parapet gutters, the design
should be carried out in accordance with BS EN 12056.
= Ensure that joints in gutters, gutter outlets and downpipes are sealed in
accordance with the manufacturer’s recommendations.
= Gutters and downpipes must be installed to allow for thermal movement. Joint
gaps must be to the manufacturers recommendations.
= Downpipes must be installed plumb and supported at regular centres
throughout the height of the pipework.
= Outlets should be correctly positioned relative to gullies.
= Sanitary pipework must not be connected/discharge into the storm drainage
system.
= Pipework shall not reduce in diameter in the direction of flow, except in the
case of siphonic systems.
= Siphonic roof drainage systems should be designed in accordance with BS
EN 12056-3.
= Rainwater pipes from higher roof levels should not discharge onto a lower flat
roof or balcony.
= Where a rainwater downpipe discharges into a gully, it should terminate below
the gully grating but above the water seal, preferably by the use of a back
inlet.
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5.2.2 ABOVE GROUND - STORM DRAINAGE: Rainwater drainage requirements continued

Additional requirements for pitched roofs Additional requirements for flat roofs and balconies
(Please also refer to the ‘Roofs’ section) (Please also refer to the ‘Roofs - Flat Roofs’ and ‘Roof Terraces and Balconies’ section)
= Gutters should be fixed with the centre line vertically below the edge of the roof covering. Pitched roof UV resistant = To ensure effective drainage of the ‘roof area’, balcony decking or other finish laid over the water proof roof covering must
underlay should dress over the gultter. not restrict water flow to the rainwater outlets e.g. decking supports must not be laid across the fall of the roof.
= Gutters must be designed to deal with concentrated loads e.g. from nearby downpipes discharging water from higher = Flat roofs and balconies must be designed and constructed to have a finished fall (allowing for deflection in the
level roof areas such as dormers. construction) of no less than 1:80.
= The roof area should fall away from a wall that contains any door/window opening and a minimum upstand of 150mm
Ensure gutters are: provided between the waterproof decking and the underside of the opening.
= Tapered insulation and ‘crickets’ must only be designed and manufactured by the insulation manufacturer (not cut to fall
= Adequately supported to prevent sagging. on site).
= Laid to a fall towards the outlets.
= Have stop ends fitted. Rainwater outlets must be:

= Recessed and not stand proud above the flat roof water proof covering; to ensure water will flow freely into the outlet.
q . = Be accessible for maintenance (any decking above the outlet must easily be removable).
Tile edge over gutter centre line «  Sized and be of sufficient numbers and position to deal with the local rainfall intensity in accordance with BS EN 12056-3.
= There must be 2 outlets (or one outlet plus one overflow) where the flat roof/balcony has an upstand to all sides.
= Drainage from roof gardens should enable inspection and access to the outlet and shall incorporate means of excluding
soil and debris from entering the roof drainage system.
= Drainage outlets formed through parapet walls must be constructed with secondary protection to prevent water ingress
into the wall structure.
= Drainage outlets formed through parapet walls in timber framed construction where the outer leaf is masonry; Must allow
for Ishrinkage in the timber frame i.e. the frame will settle but the outer leaf will not, therefore a backfall could result in the
outlet.

Additional requirements where the development is within a coastal location

Where developments fall under the coastal location definition (see ‘Appendix B - Coastal Locations’) the following additional
requirements should be met, and where elements of the surface water drainage may be subject to the outside atmosphere,
the following conditions will apply.

Corrosion
The materials should be suitably protected against corrosion, see ‘Appendix C - Materials, Products, and Building Systems’
for further information.

Fixings

External fixings that are exposed to weathering, moisture and corrosive environments or applications where concentrations of
corrosive agents may accumulate should be made from high grade austenitic stainless steel (e.g. A4) or a protective coating
suitable for the corrosion category described in the table ‘the classification of environmental corrosion conditions’ in ‘Appendix
C - Materials, Products, and Building Systems’.

Roof covering to
project minimum
50mm over the gutter

>| |< 50mm Durability
min External surface water drainage components must be suitable for the environmental conditions. Please refer to the

| manufacturer’s specifications to confirm durability. Discolouration of dark plastic goods may be unavoidable in coastal
locations.

Due to the environment, certain materials and particularly the finishes may require on-going maintenance in order to keep a
satisfactory finish e.g. gutters and downpipes. In these circumstances it will be the building owner’s responsibility to ensure
that regular maintenance of exposed components and finishes is undertaken to ensure they perform correctly. Maintenance
plans will need to be in place during the lifetime of the building to ensure premature failure of coatings or components is
Tilting fillet avoided.
UV resistant underlay
dressed into gutter
below under-eaves tiles

| Openings for pipes in fire resisting floors and walls

Pipes which pass internally through fire resisting floors and walls (unless in a protected shaft) must not compromise the
required fire resistance of the element through which they pass. As a minimum, openings through floors and walls should be
as few as possible in number, as small as practicable in size and fire-stopped to the surrounding construction.

For pipes passing through compartment walls or floors, guidance supporting the Building Regulations in the relevant UK
nation will need to be consulted for additional provisions.
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5.3.1

BELOW GROUND - GENERAL REQUIREMENTS: Access points and backfill requirement

Provision of information

Afull set of design drawings and specifications shall be made available to the Warranty Provider and all other interested
parties prior to the associated works starting on site. This may include:

1. Position of soil stacks.

2. Location of foul drain connections and drainage runs.

3. Location of suitable outfall.

4. Proposed drainage layouts including invert levels, gradients, pipe diameters, location of inspection chambers and rodding
points.

5. Where existing drains are retained, a CCTV survey will be required.

The Warranty surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

Swept connections into flow of drains — Acceptable

U4

Swept
connection

\ < Slow
I bend in
j— p—— — —=
Main Main
flow flow

Slow
bend out

Swept connections into flow of drains — Not Acceptable

90° + /
connection Connection
/ flowing against
J ,7 main flow
s Main
flow

Access and connections

Suitable access must be provided to every length of drain to allow rodding access to deal with potential blockages.
Depending on the depth and position of the drain, one of the following should be provided:

Rodding eye - capped extensions of pipes.

Access chamber - small chambers on (or an extension of) the pipes but not with an open channel.

Inspection chamber - chambers with working space at ground level.
Manhole - deep chambers with working space at drain level.

The installation of access points must not impede the flow of waste and allow connections onto main runs to be in the
direction of flow and not against it.

Access points must be provided:

= On or near the head of each drain run, and,
= Atabend and change of gradient, and,

© MD Insurance Services Limited 2024

= Atajunction unless each run can be cleared from an access point (some junctions can only be rodded through from one
direction).

Minimum dimensions for access fittings, inspection chambers and manholes can be referenced in the guidance supporting
the relevant Building Regulations.

Construction of access points should be with one of the following materials (see table 2) and must be capable of containing
the foul water under working and test conditions.

Inspection chambers and manholes should have removable non-ventilating covers of durable material (such as cast iron, cast
or pressed steel, precast concrete or plastics) and be of a suitable strength for its location e.g. access points on driveways
will require heavier duty covers than those in a garden.

Small lightweight covers should be secured to deter unauthorised access.

Access points within buildings should have mechanically fixed airtight covers.

Drainage system covers

Drainage system access point covers in hard standing areas should be level with the adjacent ground level.

Access covers in garden areas should not be covered over by the soil/turf.

Materials for access points

Materials - access pipe British Standard

Inspection chambers and manholes:

Clay bricks and blocks BS 3921

Vitrified clay BS EN 295, BS 65

Concrete - precast BS 5911

Concrete - in-situ BS 8110

Plastics BS 7158

Rodding eyes and access fittings As pipes ETA or Third party product approval certificates
(excluding frames and covers)

General backfill

In normal circumstances, the excavated material from the trench will be appropriate for backfilling above the chosen material.
General backfill materials must be free from:

= Boulders.

= Building rubble.

= Timber.

= Vegetable matter.

Backfill needs to be positioned in layers not deeper than 300mm, and must be well compacted. When compacted backfill is at
least 450mm above the crown of the pipe, only mechanical compacting should be used.

Below ground drains should not be supported on ground or fill that is susceptible to movement without adequate provision
being made to:

= Maintain minimum design gradients.
= Protect against backfall.
= Protect against leakage.

Bricks, blocks or other hard material should not be used as temporary or permanent supports for below ground drains.
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5.3.2 BELOW GROUND - GENERAL REQUIREMENTS: Junctions in drains under buildings

Junctions in drains under buildings

Drains under a building must be laid in straight runs — slight curves can be accepted, providing the length of the run can be effectively cleaned by the use of rods. Having
junctions under a building makes it difficult to clear any blockages, however they can be accepted in some very limited circumstances.

If Y-Junctions are used, they should only be used in the following circumstances:

= Where the branch drain discharges lightly soiled waste such as a wash hand basin, shower or bath, a Y junction may be used to connect to another drain under the
building.

= The main drain should extend the full length of the building and external rodding access is provided at both ends of the main drain (see diagram for further details.

= If this is not achievable, an alternative rodding access point can be provided of the head of the main drain which terminates inside the building.

= Branch drains carrying heavily soiled waste are provided with a roddable stub stack. This should not involve removing any sanitary fittings or boxing (so an access
plate should be provided).

45° max

and first bend
No access for Drains servicing
Any rodding any wastes
I

Drains servicing
any wastes Access
chamber

2m max between
/g\ajcess chamber
|

[ ]

A branch connection to a

Access branch is acceptable if it
gﬁﬁaﬁg}h chamber serves a WHB, bath or shower
Rodding access
I outside building ) )
WC, kitchen sink or
utility (connected
to branch drain
via roddable stub
stack/SVP)
WC, kitchen
sink or utility = S
| C”T
L__1
Access
WC, kitchen Access chamber
sink or utility chamber

WHB, bath
or shower

[ ]

Alternative rodding
access at head of main
drain when terminated
WHB, bath inside building

or shower
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5.3.3

BELOW GROUND - GENERAL REQUIREMENTS: Drainage near trees, and drainage close to and through buildings

Additional requirements for drains near trees

Drainage near trees should incorporate additional provisions where there is a volume change potential within the ground. The
provisions include:

= Increased falls to cater for any ground movement.

= Deeper and wider backfill of granular material.

= Adrainage system that is capable of movement should heave and shrinkage occur.

= Drainage pipes should not be encased in concrete.

= Additional clearance is required where drains pass through the structure of a building to allow for additional movement.

Drains adjacent to foundations
Drains are to be located so that foundation loads are not transmitted to pipes. Where drainage trenches are located near to
foundations, foundation depths should be increased or the drain re-routed further from the foundations.

Protecting pipes adjacent to foundations

Where it is not physically practical to locate drains so they are not impacted by foundation loads, the pipes should be
protected. Examples of how the pipes may be protected are given below:

Scenario 1 - where A is less than 1m Scenario 2 - where A is 1m or greater

/\\K\K\K\K\/ SO AN A AL A A AR QUL
2 X 4
2
A & N A
h———% & |
? X
2 X
,,,,, q K e
2 Ay
; O f):/:—trench
P\

Where the trench is within 1m of the
foundation, the trench is to be filled with
concrete up to the lowest level of the
foundation.

trench %%‘\
IMANAANANN

Where the trench is 1m or further from the foundation,
the trench is to be filled with concrete up to
measurement B as shown above.

NCANCACANCNCNENCNCNCNCNINS NONK

(B = A-150mm)

O NN N ONIINIONIINIINIINIINIINIINIIONIINYS

v,

PN
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Drains and services passing through walls
Walls should accommodate movement where drains pass through substructure by:

= Providing a minimum 50mm clearance all around.

= Asleeve with a 50mm clearance.

= (If builtin) A connection on both sides of the wall to pipes with flexible joints located no more than 150mm from the face of
the wall.

= Any void formed between the pipe and the wall should be masked either side of the wall to prevent vermin access.

Lintel openings over pipes

A minimum 50mm
clearance all around

Lintel should be provided

Pipe —e

Any void formed between the pipe
and the wall should be masked
either side of the wall to prevent
vermin access.

QQ‘

Service pipes )
Any void formed
between the pipe and
the wall should be
masked either side
of the wall to prevent
vermin access

KN

Flexible jointed pipes (rockers) either side of built in pipe

External wall

Internal wall

150mm
max !

600mm

max

Where pipes are built-in, a
connection on both sides of the wall
to pipes with flexible joints located
no more than 150mm from the face
of the wall.
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BELOW GROUND - FOUL DRAINAGE — TO MAINS SEWER: General requirements, outfalls, gradients and installation

Provision of information Installation of underground drains

Afull set of design drawings and specifications shall be made available to the Warranty Provider and all other interested The depths of drains and the protection provided over them needs to be adapted to the traffic normal for the location, in

parties prior to the associated works starting on site. This may include: accordance with the recommendations of the relevant Building Control Body and the pipe manufacturer. Requirements are as
follows:

1. Position of soil stacks.

2. Proposed drainage layouts including invert levels, gradients, pipe diameters, location of inspection chambers and rodding = Pipes should be laid to an even gradient (see table 1), and significant changes in gradient should be combined with an

points. access point.

= Pipes should be laid in straight lines, but may be laid to slight curves, providing the length of drain can be effectively

The Warranty surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of cleaned by the use of rods.

any materials or systems contained within the above. = Connections should be to inspection chambers or manholes, but connections to junctions are acceptable if access is

provided to clear blockages. In all cases, discharge should be in the direction of flow.
= Bends should be positioned in, or adjacent to, terminal fittings, inspection chambers or manholes, and at the foot of
discharge stacks. Bends should have as large a radius as practicable.

General requirements = The system should be ventilated at or near the head of each main drain to allow free passage of air throughout; the
maximum length of any branch serving a single appliance being 6m, and for a group of appliances, 12m.
Drainage shall be designed, constructed and installed so that: = Where appliances are not fitted with integral traps at the point of discharge, a trap must be provided using either a

trapped gully or low back trap.
= Foul drainage systems should be designed to meet the requirements of relevant Building Regulation requirements or BS

EN 752 and be installed following the guidance in BS 8000-14. .. . .
«  Discharges to a suitable outfall ﬁhich i%; Table 1: Recommended minimum gradient of drains

= Sewer maintained by the Local sewerage undertaker or,

= Astitable private foul drainage/sewer system () that leads to an adopted sewer.
Note: (1) Connections to private foul drainage systems will require agreement of the owners of such drain/sewer. Peak flow (litres/sec) Pipe size (mm) Minimum gradient Maximum capacity (litres/sec)
= Materials and components used for foul water drainage systems, e.g. pipes, fittings and fixing accessories, inspection
chambers etc. should conform to appropriate European Standards or European Technical Assessments (ETAs). Where <1 75 1:40 41
no relevant European Standard or ETA exists, British Standards or British Board of Agrément Certificates should be used. 100 1:40 9.2
= Pipework, fittings, inspection chambers etc. should be installed in accordance with manufacturer’s recommendations.
= Drains and pipework etc. must be durable and suitable for use underground. >1 75 1:80 2.8
= The installation of drainage/pipework does not adversely affect the structural stability of the building. 100 1:80" 6.3
= Prevent the entry of hazardous ground substances, external moisture or vermin. 150 1:150@ 15
= Are constructed using non-hazardous materials.
= Are safe and convenient in use. Notes:
(1) Minimum of 1 WC
(2) Minimum of 5 WC’s
Outfalls

All below ground foul drainage systems need to be designed to allow the unobstructed flow of waste water to a suitable
approved outfall. To achieve this, the points below should be noted at the design and installation stages:

= Foul water drainage systems only take foul waste from a property or properties and will include waste water from sinks,
toilets, showers, baths, dishwashers and washing machines. These systems discharge into Local Authority sewers, then
pass through sewage treatment plants. Storm water should be discharged to a separate storm water disposal system so
as to avoid treatment plants treating large volumes of storm water needlessly.

= Drainage from impervious surfaces such as drives, paths and hard standings must drain to a suitable rain water drainage
system.

= The drainage system, including manholes, gullies, pipe connections, etc. should be protected from damage throughout
the course of the construction works.

= Drainage trench excavations should be taken down to solid ground, but when this is not possible, the drainage system
should be designed to accommodate any movement and made-up ground with a well-compacted backfill to the required
formation levels.

= Where ground movement is likely to occur, flexible drainage systems should be provided, e.g. filled sites, mining areas
and sites with shrinkable clay.

= Where possible, avoid passing adjacent to tree roots. Adequate precautions should be taken where this cannot be
avoided, in accordance with the recommendations of the relevant Building Control Body and the pipe manufacturer.

= Where existing drains are retained, a CCTV survey will be required.
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5.5.1

BELOW GROUND - FOUL DRAINAGE - TO SEPTIC TANK: General requirements, outfalls, gradients and installation

Provision of information

Afull set of design drawings and specifications shall be made available to the Warranty Provider and all other interested
parties prior to the associated works starting on site. This may include:

Position of soil stacks.
Proposed drainage layouts including invert levels, gradients, pipe diameters, location of inspection chambers and rodding
points.
Position of any septic tank or cesspool in relation to adjacent buildings.
Results of percolation tests where treated effluent disposal is through field drains or soakaways.
Where drainage fields are used, we would require:
= Details of their layout, including length and depth.
= Details of the trench width.
= Site investigation report confirming the ground is suitable for a drainage field.
6. Where soakaways are used:
= Location of the soakaway in relation to any adjacent buildings.
= Site investigation report confirming the ground is suitable for a soakaway.
= Soakaway design to BRE 365.

orw N=

The Warranty Surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

General requirements

Drainage shall be designed, constructed and installed so that:

= Foul drainage systems should be designed to meet the requirements of relevant Building Regulation requirements or BS
EN 752:2017 and be installed following the guidance in BS 8000-14.
= Discharges to a suitable outfall which is:
= For septic tanks: the ground conditions and water table movements must be suitable to allow the installation.
Percolation tests will be required and the Warranty Surveyor given the opportunity to appraise.
= Has consent in writing from the appropriate regional agency; to allow discharge to or near a watercourse or river.
Note: Consent means a clear confirmation in writing that they will allow discharge to the designated outfall for the period
of Warranty cover.
= Materials and components used for foul water drainage systems, e.g. pipes, fittings and fixing accessories, inspection
chambers, septic tanks etc. should conform to appropriate European Standards or European Technical Assessments
(ETAs). Where no relevant European Standard or ETA exists, British Standards or British Board of Agrément Certificates
should be used.
= Pipework, fittings, inspection chambers, septic tanks etc. should be installed in accordance with manufacturer’s
recommendations.
Drains and associated pipework etc. must be durable and suitable for use underground.
The installation of drainage or pipework does not adversely affect the structural stability of the building.
Prevent the entry of hazardous ground substances, external moisture or vermin.
Are constructed using non-hazardous materials.
Are safe and convenient in use.

Outfalls

All below ground foul drainage systems need to be designed to allow the unobstructed flow of waste water to a suitable
approved outfall. To achieve this, the points below should be noted at the design and installation stages:

= Foul water drainage systems only take foul waste from a property or properties and will include waste water from sinks,
toilets, showers, baths, dishwashers and washing machines. These systems discharge into septic tank. Storm water
should be discharged to a separate storm water disposal system so as to avoid septic tanks treating large volumes of
storm water needlessly.

= Drainage from impervious surfaces such as drives, paths and hard standings must drain to a suitable rain water drainage
system.

= The drainage system, including manholes, gullies, pipe connections, etc. should be protected from damage throughout
the course of the construction works.

= Drainage trench excavations should be taken down to solid ground, but when this is not possible, the drainage system
should be designed to accommodate any movement and made-up with a well-compacted backfill to the required
formation levels.

= Where ground movement is likely to occur, flexible drainage systems should be provided, e.g. filled sites, mining areas
and sites with shrinkable clay.

= Where possible, avoid passing adjacent to tree roots. Adequate precautions should be taken where this cannot be
avoided, in accordance with the recommendations of the relevant Building Control Body and the pipe manufacturer.
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Installation of underground drains

The depths of drains and the protection provided over them needs to be adapted to the traffic normal for the location, in
accordance with the recommendations of the relevant Building Control Body and the pipe manufacturer. Requirements are as

follows:

Pipes should be laid to an even gradient (see table 1), and significant changes in gradient should be combined with an

access point.

= Pipes should be laid in straight lines, but may be laid to slight curves, providing the length of drain can be effectively

cleaned by the use of rods.

= Connections should be to inspection chambers or manholes, but connections to junctions are acceptable if access is

provided to clear blockages. In all cases, discharge should be in the direction of flow.

Bends should be positioned in, or adjacent to, terminal fittings, inspection chambers or manholes, and at the foot of
discharge stacks. Bends should have as large a radius as practicable.
= The system should be ventilated at or near the head of each main drain to allow free passage of air throughout; the
maximum length of any branch serving a single appliance being 6m, and for a group of appliances, 12m.
= Where appliances are not fitted with integral traps at the point of discharge, a trap must be provided using either a
trapped gully or low back trap.

Table 1: Recommended minimum gradient of drains

Peak flow (litres/sec)

Pipe size (mm)

Minimum gradient

Maximum capacity (litres/sec)

<1 75 1:40 4.1
100 1:40 9.2

>1 75 1:80 2.8
100 1:80M 6.3
150 1:150@ 15

Notes:

(1) Minimum of 1 WC

(2) Minimum of 5 WC’s
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5.5.2

BELOW GROUND - FOUL DRAINAGE - TO SEPTIC TANK: Septic tanks and package treatment plants

Septic tank systems - treatment plants

If you are not on main line drainage then you will have either a septic tank or
cesspit; ordinarily, the foul waste will run to one of the above tanks while the rain
water is usually kept separate to help the action of bacteria and enzymes in the
tank. The outfall from the septic tank should either run to a designed drainage
field or possibly straight to a river or brook; you will often find the rain water
system tapped onto the outlet of a septic tank to help dilute any effluent that may
pass through the system.

Any septic tank or other sewerage treatment system that is intended to have an
outfall to a water course should have full consent to do so, in writing from the
Environment Agency (England and Wales), NIEA (Northern Ireland) or Local

Authority (Scotland). This consent should clearly allow the discharge to occur for a

minimum period of 15 years and should be made available upon request.

Storm water should not discharge into the septic tank or water treatment plant and

should be directed to a suitably designed soakaway or sewer.

Percolation drainage fields for treatment and outfall drainage plants should not be

situated uphill of dwellings.

Where the septic tank or treatment plant discharges to a soakaway, drainage field

or mound suitable percolation tests should be provided in conjunction with the
drainage design. The test should be carried out with at least two trail holes. The
average figure from the tests should be taken. The test should not be carried out
during abnormal weather conditions such as heavy rain, severe frost or drought.

Typical sewage treatment plan (section)
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Typical sewage treatment plant (plan)
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Septic tanks

Septic tanks should only be used in conjunction with a form of secondary
treatment (e.g. drainage field, drainage mound or constructed wetland).

Septic tanks should be sited at least 7m from any habitable parts of the building
and downslope. Septic tanks should have a minimum capacity of at least 2,700
litres below the level of the inlet, for up to 4 users. The size should be increased
by at least 180 litres for each additional user.

Where they are to be emptied using a tanker, the septic tank should be sited
within 30m of a vehicle access provided that the invert access does not exceed
3m below the level of vehicle access. Where the depth of the invert access
exceed 3m this distance may need to be reduced.

Where possible tanks should not be located beneath vehicle access points unless

adequate precautions are undertaken.

Septic tanks should be designed and constructed in accordance with the relevant

Building Regulations.

Drainage fields and drainage mounds

A drainage field or mound serving a wastewater treatment plant or septic tank
should be located:

= Atleast 10m from any watercourse or permeable drain.

= Atleast 50m from the point of abstraction of any ground water supply and not

in any zone 1 groundwater protection zone.
= Atleast 15m from any building.

Sufficiently far from any other drainage fields, drainage mounds or soakaways

so that the overall soakage capacity of the ground is not exceeded.

Perforated effluent —— e
distribution pipes

Drainage field

Minimum 2m
separation

Minimum 2m
separation

Distribution/
sampling chamber

Septic tank - either glass
fibre thermoplastics or
precast concrete

Selected soil
backfill

Geotextile
membrane

Perforated effluent
distribution pipe

Graded 30-50mm
granular material

Packaged treatment plants

'1I'ge discharge from the waste water treatment plant should be sited at least
m

Away from watercourses and any other buildings.

Treatment plants should be type tested in accordance with BS 7781.

Where packaged treatment plants require power to operate it should be able
to adequately function without power for up to 6 hours or have uninterruptible
power supply.

Packaged treatment plants should have suitable 3rd party accreditation.
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5.6.1

BELOW GROUND - STORM DRAINAGE - TO MAINS SEWER: General requirements, outfalls, gradients and installation

Provision of information

A full set of design drawings and specifications shall be made available to the Warranty Provider and all other interested
parties prior to the associated works starting on site. This may include:

1. Location of rainwater down pipes.

2. Location of slotted drainage channel systems.

3. Proposed drainage layouts including invert levels, gradients, pipe diameters, location of inspection chambers and rodding
points.

The Warranty surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

General requirements

Drainage shall be designed, constructed and installed so that:

= Storm drainage systems should be designed to meet the requirements of relevant Building Regulation requirements or
BS EN 752 and be installed following the guidance in BS 8000-14.
= Discharges to a suitable outfall which is:
= Asoakaway or other infiltration system if ground conditions ) and site location permit, or,
= Awatercourse that has consent in writing from the appropriate regional agency; to allow or limit the rate of discharge.
Consent from the EA, NIEA or LA means a clear confirmation in writing that they will allow discharge to the
designated outfall for the period of Warranty cover, or,
= Sewer maintained by the Local sewerage undertaker, or,
= Astuitable private storm drainage/sewer system @ that leads to an adopted sewer.

Note:

(1) For soakaways: the ground conditions and water table movements must be suitable to allow the installation to function
correctly all year round. Percolation tests will be required and the Warranty Surveyor given the opportunity to appraise the
results before the installation goes ahead.

(2) Connections to private storm drainage systems will require agreement of the owners of such drain/sewer.

= Materials and components used for storm water drainage systems, e.g. pipes, fittings and fixing accessories, inspection
chambers etc. should conform to appropriate European Standards or European Technical Assessments (ETAs). Where
no relevant European Standard or ETA exists, British Standards or British Board of Agrément Certificates should be used.
Pipework, fittings, inspection chambers, etc. should be installed in accordance with manufacturer’s recommendations.
Drains and pipework etc. must be durable and suitable for use underground.

The installation of drainage/pipework does not adversely affect the structural stability of the building.

Prevent the entry of hazardous ground substances, external moisture or vermin.

Are constructed using non-hazardous materials.

Are safe and convenient in use.

Outfalls

All below ground storm drainage systems need to be designed to allow the unobstructed flow of storm water to a suitable
approved/tested outfall. To achieve this, the points below should be noted at the design and installation stages:

= Storm water drainage systems only take storm/surface water from a property or properties and will include water from
roofs, drives, paths and certain hard standing areas. These systems discharge into Local Authority sewers, soakaways or
water courses. Foul drainage must not be connected to these systems.

= Impervious surfaces can drain to a permeable area within the garden providing it is free draining.

= The storm drainage system must be designed for the rainfall intensities as recommended in the applicable relevant
Buildir:jg Regulations. This should include allowance for where hard standing areas are also being drained into the storm
water drains.

= Silt traps should be incorporated where hard standings are being drained into the storm system to avoid build-up of
material in the underground drains.

= Oil interceptors should be should be installed on car parks, or other areas where there is likely to be leakage or spillage
of oil.

= The drainage system, including manholes, gullies, pipe connections, etc. should be protected from damage throughout
the course of the construction works.

= Drainage trench excavations should be taken down to solid ground, but when this is not possible, the drainage system
should be designed to accommodate any movement and made-up with a well-compacted backfill to the required
formation levels.

= Where ground movement is likely to occur, flexible drainage systems should be provided, e.g. filled sites, mining areas
and sites with shrinkable clay.

= Where possible, avoid passing adjacent to tree roots. Adequate precautions should be taken where this cannot be
avoided, in accordance with the recommendations of the relevant Building Control body and the pipe manufacturer.
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Installation of underground drains

The depths of drains and the protection provided over them needs to be adapted to the traffic normal for the location, in
accordance with the recommendations of the relevant Building Control Body and the pipe manufacturer. Requirements are as
follows:

= Pipes should be laid to an even gradient (see table 1), and significant changes in gradient should be combined with an
access point.

= Pipes should be laid in straight lines, but may be laid to slight curves, providing the length of drain can be effectively
cleaned by the use of rods.

= Connections should be to inspection chambers or manholes, but connections to junctions are acceptable if access is
provided to clear blockages. In all cases, discharge should be in the direction of flow.

= Bends should be positioned in, or adjacent to, terminal fittings, inspection chambers or manholes, and at the foot of
discharge stacks. Bends should have as large a radius as practicable.

Table 1: Minimum gradient of drains

Pipe diameter (mm)
100 1:80
150 1:150

Minimum gradient

DRAINAGE







57.1 BELOW GROUND - STORM DRAINAGE - TO SOAKAWAY: Design installation, gradients, and outfalls

= The drainage system, including manholes, gullies, pipe connections, etc.,

Provision of information should be protected from damage throughout the course of the construction Table 1: Minimum gradient of drains
works.
Afull set of design drawings and specifications shall be made available to the = Drainage trench excavations should be taken down to solid ground, but when - - — -
Warranty Provider and all other interested parties prior to the associated works this is not possible, the drainage system should be designed to accommodate Pipe diameter (mm) Minimum gradient
starting on site. This may include: any movement and made-up with a well-compacted backfill to the required
formation levels. 100 1:80
Location of rainwater down pipes. Where ground movement is likely to occur, flexible drainage systems should 150 1:150

ogr wh=

Location of slotted drainage channel systems.

Proposed drainage layouts including invert levels, gradients, pipe diameters,
location of inspection chambers and rodding points.

A site investigation confirming the ground is suitable for a soakaway.

An onsite percolation test confirming the permeability of the ground.

Details of soakaway design in accordance with BRE:365.

The Warranty surveyor, at their discretion, may also request supporting
information that demonstrates suitability for use of any materials or systems
contained within the above.

General requirements

Drainage shall be designed, constructed and installed so that:

Storm drainage systems should be designed to meet the requirements of
relevant Building Regulation requirements or BS EN 752 and be installed
following the guidance in BS 8000-14.
Discharges to a suitable outfall which is:
= Asoakaway or other infiltration system if ground conditions and site
location permit, or,
= Asoakaway or other infiltration system if ground conditions and site
location permit. For soakaways: the ground conditions and water table
movements must be suitable to allow the installation to function correctly
all year round. Percolation tests will be required and the Warranty
Surveyor given the opportunity to appraise the results before the
installation goes ahead.

Materials and components used for storm water drainage systems, e.g., pipes,

fittings and fixing accessories, inspection chambers etc. should conform to
appropriate European Standards or European Technical Assessments (ETAs).
Where no relevant European Standard or ETA exists, British Standards or
British Board of Agrément Certificates should be used.

Pipework, fittings, inspection chambers, etc. should be installed in accordance
with manufacturer’s recommendations.

Drains and pipework etc. must be durable and suitable for use underground.
The installation of drainage/pipework does not adversely affect the structural
stability of the building.

Prevent the entry of hazardous ground substances, external moisture or
vermin.

Are constructed using non-hazardous materials.

Are safe and convenient in use.

Outfalls

All below ground storm drainage systems need to be designed to allow the
unobstructed flow of storm water to a suitable approved/tested outfall. To achieve
this, the points below should be noted at the design and installation stages:

Storm water drainage systems only take storm/surface water from a property
or properties and will include water from roofs, drives, paths and certain

hard standing areas. These systems discharge into Local Authority sewers,
soakaways or water courses. Foul drainage must not be connected to these
systems.

Impervious surfaces can drain to a permeable area within the garden
providing it is free draining.

The storm drainage system must be designed for the rainfall intensities as
recommended in the applicable relevant Building Regulations. This should
include allowance for where hard standing areas are also being drained into
the storm water drains.

Silt traps should be incorporated where hard standings are being drained into
the storm system to avoid build-up of material in the underground drains.

Oil interceptors should be should be installed on car parks, or other areas
where there is likely to be leakage or spillage of oil.
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be provided, e.g. filled sites, mining areas and sites with shrinkable clay.

= Where possible, avoid passing adjacent to tree roots. Adequate precautions
should be taken where this cannot be avoided, in accordance with the
recommendations of the relevant Building Control Body and the pipe
manufacturer.

Layout of land drains

Drain runs on sloping sites need to be positioned perpendicular to the fall of the
site. Land drains should be positioned adjacent to paths, drives and outbuildings.
The pipe soffit should be positioned at least 400mm below the finished ground
level, and the backfill consolidated to the same degree of compaction as the
adjacent soil.

Soakaways

Soakaways are a simple way of dispersing surface and storm water in
circumstances where connection to the storm water sewer system is not feasible
or unnecessary. A soakaway is basically a system that loses water rather than
collects water. Soakaways are part of the Sustainable Urban Drainage Systems
(SuDS) technologies that handle storm water at the source rather than leading it
into the public sewer systems.

Soakaways can only be considered in permeable conditions. A suitable site must
e:

In a location lower than the area being drained.

At least 5m away from any building (BS 8301).

Situated so that it will not saturate the foundations of any structure.

Situated so that the base of any soakaway/infiltration system is permanently

above the water table.

= Situated far enough away from other soakaways/infiltration systems to ensure
that the capacity of those other systems and the ground itself is not impaired.

= Situated so that there is no risk of contamination from pollutants.

Sustainable urban drainage systems (SuDS)

Developments proposing to use other types of Sustainable Urban Drainage
Systems (SuDS) should follow the guidance found in ‘SuDS Manual’ (a design
manual published by CIRIA). The developer should also confirm if the Planning
consent for the project imposes any additional requirements which may impact on
the design of the sustainable drainage systems (SuDS). Any surface water drain,
soakaway or other infiltration system (including a SuDS system) which is intended
to discharge to a water course should have consent to discharge in writing from
the appropriate regional agency.

Installation of underground drains

The depths of drains and the protection provided over them needs to be adapted

to the traffic normal for the location, in accordance with the recommendations of

the relevant Building Control body and the pipe manufacturer. Requirements are

as follows:

= Pipes should be laid to an even gradient (see table 1), and significant changes
in gradient should be combined with an access point.

= Pipes should be laid in straight lines, but may be laid to slight curves,
providing the length of drain can be effectively cleaned by the use of rods.

= Connections should be to inspection chambers or manholes, but connections
to junctions are acceptable if access is provided to clear blockages. In all
cases, discharge should be in the direction of flow.
Bends should be positioned in, or adjacent to, terminal fittings, inspection
chambers or manholes, and at the foot of discharge stacks. Bends should
have as large a radius as practicable.

Chamber-type soakaway
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Soakaways where chalk is prevalent

For sites where chalk is prevalent, the CIRIA C574 Engineering in Chalk 2002
publication gives the following recommendations:

Concentrated ingress of water into the chalk can initiate new dissolution features,

particularly in low-density chalk, and destabilise the loose backfill of existing ones.

For this reason, any soakaways should be sited well away from foundations for

structures or roads, as indicated below:

= In areas where dissolution features are known to be prevalent, soakaways
should be avoided if at all possible but, if unavoidable, should be sited at least
20m away from any foundations.

= Where the chalk is of low density, or its density is not known, soakaways
should be sited at least 10m away from any foundations.

= For drainage systems, flexible jointed pipes should be used wherever
possible; particular care should be taken for the avoidance of leaks in both
water supply and drainage pipe work.

= As the chalk is a vitally important aquifer, the Environment Agency and Local
Authority must be consulted when planning soakaway installations where
chalk lies below the site, even where it is mantled with superficial deposits.
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FUNCTIONAL REQUIREMENTS

Limitations of Functional Requirements

1.

2.

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.
The guidance provided in this Section, is guidance that provides a suggested solution to meeting the
Functional Requirements. If an alternative solution is selected, then this must still meet the Functional
Requirements.

Means of escape, passive and active systems are not covered by the Warranty.

Workmanship

1.

2.

Evidence will be required to confirm that an ‘approved installer’ for external wall cladding systems has
undertaken the work if required by the terms of the manufacturer or third party certifications.

Any multiple occupancy building (which includes flats /apartment accommodation) must have fire
stopping and cavity barriers completed by a third party approved Contractor, or have a suitable quality
assurance process provided to evidence the installation of the fire stopping and cavity barriers. This is
applicable to all floor levels of a building that has a floor 4.5m above the lowest external ground level.

All work is to be carried out by a technically competent person in a workmanlike manner.

Concreting shall not take place during cold weather periods where the working temperature is below 2°C
or where ground conditions are frozen.

Materials

N

Steel frames and lintels should be appropriately treated to prevent corrosion.

All materials should be stored, installed and protected correctly in a manner that will not cause damage or
deterioration of the product.

All materials, products and building systems shall be appropriately tested and approved for their intended
purpose.

All load bearing structural elements providing support to the Home will have a service life of not less

than 60 years, unless specifically agreed otherwise with us. All other parts of the Home will have a lesser
durability and need planned maintenance, repair or replacement during that reduced period.

Whilst there is and can be no Policy responsibility and/or liability for any roof covering, window / door or
‘decorative external cladding’ (i.e. cladding which is decorative only and the substrate wall provides the
main weather proof barrier) to achieve a performance service life of 60 years or less, such elements shall
be designed and constructed so they have an intended service life of not less than where stipulated within
this Manual.

Timber should be adequately treated or finished to resist insect attacks and be suitable for the position
used within the structure. All timber treatment should be in accordance with relevant British Standards
and Codes of Practice.

Timber used in the building to provide support to the structure must be appropriately seasoned to prevent
excessive shrinkage and movement.

All materials should be suitable for the relative exposure of the building in accordance with the relevant
British Standards.

Reclaimed materials may only be reused with the prior agreement with the Warranty Surveyor.
Independent certification and/or testing of the suitability may be required.
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106

Design

1.

External walls shall be designed and constructed so that they:

a. Are structurally sound;

b. Are durable and resistant to moisture;

c. Have an adequate thermal performance;

d. Prevent the entry of hazardous substances from the ground into the building;

e. Meet the requirements of the Building Regulations.
Framed structures must be supported by structural calculations completed by an Engineer. The design
and construction must meet the Building Regulations.
The design and specifications shall provide a clear indication of the design intent and demonstrate a
satisfactory level of performance.
The following additional elements shall be supported by structural calculations designed by an Engineer:

a. Structural elements outside the parameters of Building Regulations.

b. Specialist structural works.

c. Reinforced concrete elements.

d. Precast structural elements.

e. Any engineered beams/posts manufactured off-site.
Projects consisting of non-standard/modern methods of construction must be supported with evidence
of valid independent third party product conformity certification before an offer of Warranty is provided.
These types of constructions must be declared before commencement.

EXTERNAL WALLS







6.1.1

TRADITIONAL MASONRY CAVITY WALL: Design of masonry walls

Provision of information

Afull set of design drawings and specifications shall be made available to the Warranty Provider and all other interested
parties prior to the associated works starting on site. This may include:

1. Details of all proposed materials to be used in the construction of the external wall.
2. Afull set of detailed drawings, including:
a) Plan layouts indicating dimensions, movement joints, position and size of openings, buttressing walls, etc.
b) Elevations with dimensions shown.
c) Junction details showing position of DPC’s, cavity trays, other building elements such as roofs, floors, etc.
3. Engineers calculations and drawings for elements of load bearing masonry.
4. Masonry cladding and support systems. To include general arrangement drawings, sections and site specific supporting
calculations (including a drawing register).

The Warranty Surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

Structural design of walls

A method of meeting the requirements of the Warranty is to design and construct walls to the relevant Building Regulations
depending on the region. For example, in England and Wales, the masonry units should be built in accordance with Approved
Document A (Structure). Alternatively, justification of design by an Engineer can be used as a solution.

Dealing with areas of high exposure to frost and wind-driven rain
The design and construction of masonry cavity walls should be suitable for the site specific exposure location. For further

information on determining the exposure for the site location please see BS 8104 and BR 262 for further guidance.

The suitability of full fill cavity insulation in exposure locations

The following table outlines the minimum cavity widths for full fill insulation types in varying exposure locations.
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Suitable cavity wall construction depending on exposure, for use with full fill cavity insulation

Minimum insulation thickness (mm)
Retro-fill (other
. . than UF foam) -
Exposure Suitable wall construction e : : . Urea Formaldehyde
¢ L Built-in insulation Blown in mineral
category (max 12m in height) wool, polystyrene Foam - UF foam
beads etc.
Very Severe | Any wall with impervious cladding | 50 50 50
(Exposure - -
zone 4) Fair-faced masonry with
impervious cladding to all walls 100 125 Not permitted
above ground storey
Any wall fully rendered @ 75 75 Not permitted
Fair-faced masonry 150 150 Not permitted
Severe Any wall with impervious cladding
(Exposure or render @ 50 50 50
zone 3) - -
Fair-faced masonry with
impervious cladding or render @ to | 50 75 50
all walls above ground storey
Fair-faced masonry 75 75 Not permitted
Moderate Any wall with impervious cladding
(Exposure or render @ 50 50 50
zone 2)
Fair-faced masonry with
impervious cladding or render @to | 50 50 50
all walls above ground storey
Fair-faced masonry 50 75 75
Sheltered Any wall with impervious cladding
(Exposure or render. 50 50 50
zone 1)
Fair-faced masonry with
impervious cladding or render to 50 50 50
all walls above ground storey
Fair-faced masonry 50 50 50
Notes:
(1) In very severe exposure locations, fair-faced masonry with full fill cavity insulation must have a cavity width of at least
150mm and the insulation must have third party accreditation to confirm it can be used in this scenario.
(2) Render on an external leaf of clay bricks (F2, S1 or F1, S1 designation bricks BS EN 771) in severe or very severe
exposures is not permitted where the cavity is to be fully filled with insulation.
= This table covers walls where the external leaf does not exceed 12m in height.
= The exposure category of the building is determined by its location on the map showing categories of exposure to
wind-driven rain (see the ‘External Walls — Claddings’ section and also BRE Report 262).
Fair-faced masonry includes clay, calcium silicate and concrete bricks and blocks and dressed natural stone laid in an
appropriate mortar, preferably with struck, weathered or bucket handle joints. Cavity walls of random rubble or random
natural stone should not be fully filled.
= Recessed mortar joints should not be used.

Additional requirements in a coastal location

Where developments are within a coastal location additional Warranty requirements should be met.

For the purpose of this Technical Manual we are considering sites within 5km inland from the shore line or sites located in
‘tidal’ estuarine areas where they are within 5km of the general shoreline.

Further information on Warranty requirements within a coastal location can be found in ‘Appendix B - Coastal Locations’.

EXTERNAL WALLS



TRADITIONAL MASONRY CAVITY WALL: Masonry walls general

Protection of masonry

All new masonry work should be protected during construction by covering it to
ensure that walls are not allowed to become saturated by rainwater, dry out too
quickly in hot weather, are protected against frost attack, the risk of efflorescence
and line staining and movement problems are reduced.

Any temporary cover should not disturb the new masonry.

o

\\

Working in adverse weather

Precautions should be taken when necessary to maintain the temperature of
bricks, blocks and mortar above 2°C. The use of anti-freeze as a frost resistant
additive in mortar is not permitted. Please refer to ‘Appendix C - Material,
Products, and Building Systems’ for further guidance.

During prolonged periods of hot weather, when masonry units can become very
dry, absorbent clay bricks may be wetted to reduce suction. Low absorption
bricks, i.e. engineering bricks, should not be wetted. For calcium silicate and
concrete units, the mortar specification may need to be changed in order to
incorporate an admixture.

Brick and block suitability

Bricks and blocks should:

= Be capable of supporting proposed loads.

= Comply with BS EN771 and PD 6697.

= Have appropriate compressive strength in accordance with the Building
Regulations.

Exposure

Facing bricks must have a suitable level of durability and particular attention
should be paid to the brick’s resistance to frost and moisture. Further information
can be found in ‘Appendix C - Material, Products, and Building Systems’.

Colour variation of bricks

There is usually a variation in the colour of bricks of the same style. To prevent
patching of colour, it is recommended that at least three packs of bricks are
opened at any one time and mixed randomly to ensure that the wall is of an even
colour.
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Frogs and perforations

Frogged bricks have a depression in the face of the brick. Normally, they should
be laid with the major depression, or frog, facing up so that it is fully filled with
mortar during laying. This ensures optimum strength, helps to increase the mass
of the wall (to give good sound insulation) and prevents the possibility of standing
water within the structure, which could freeze. Bricks with a directional surface
texture are intended to be laid frog up.

Care should be taken with the use of perforated bricks where the exposure rating
of the wall is high, as water retention/collection has been found to exist in the
perforations.

Efflorescence

Efflorescence is a white deposit on the face of masonry brought about by water
moving through the wall, dissolving soluble salts and depositing them when the
water evaporates during drying out.

Efflorescence is best prevented by:

= Keeping all units dry prior to use.
Protecting the head of newly constructed work with some form of cover to
prevent saturation.

Frost attack

Frost attack can occur through the repeated action of rain water freezing and
thawing. When water turns into ice, there is increase in volume which can
eventually cause stresses to masonry units and lead to spalling. This can be
avoided by specifying freeze/thaw resistant bricks in areas that are prone to
prolonged periods of saturation.

Common influences which can lead to frost attack include:

= The freeze/thaw resistance of the masonry units.
Saturation of the masonry.
Degree of exposure to wind driven rain.

= Localised protection from other buildings, topography, roof overhangs, coping
or capping.

The following details can reduce persistent wetting and lessen the risk of frost

attack:

= Parapet walls should have a coping or capping (for further guidance on
parapet walls, see ‘External Walls - Parapets’).

= Sills and coping should have a weathered upper surface.

= Paths around the building should drain away from walls to avoid saturating
brickwork.
Masonry and mortar specification should be in accordance with PD 6697
As a quick guide, Freeze/thaw resistant masonry units should be selected
using the recommendations in the following table.

Freeze/thaw resistance categories:

Freeze/thaw resistance | Possible use case*

category

F2 — Severe exposure to
freeze/thaw

Can be used in normal building situations and all
exposures to wind driven rain. F2 rated masonry
units should be used:

= Below DPC.

= Brickwork plinths.

= Chimneys.

= Capping, coping and sills.

Provides a moderate freeze/thaw resistance and
in general F1 rated masonry units can be used
between DPC and eaves. However they should
not be used in areas of severe or very severe
exposure to wind driven rain or elevated sites.

F1- Moderate exposure
to freeze/thaw

Not freeze/thaw resistant — should not be used
externally unless completely protected by
impermeable cladding

FO — Passive exposure
to freeze/thaw

Please note, the possible use cases are not an exhaustive list. In all situations,
confirmation of suitability of the masonry unit for the intended use must be
confirmed by the manufacturer of the masonry units and reference to PD 6697.

The following should also be considered in relation to the freeze/thaw of
brickwork:

= External painted finishes on brickwork has the potential to trap moisture and
as such the manufacturer should be consulted to ensure the decorative finish
will not have a detrimental impact on brickwork durability.
= Masonry units with low soluble salts should be specified where there is a risk
of brickwork being persistently wet.
= Most concrete bricks have a strength of 22N/mm? and are durable in most
situations and are equivalent to frost resistance class F2 for clay bricks. For
copings and sills, bricks with a compressive strength of 36N/mm? should be
used.
= Concrete blocks used in the outer leaf without protective cladding or render
must have a compressive strength greater than 7.3N/mm? or have a density of
at least 1,500kg/m*
= In Scotland, all clay bricks used externally should be frost-resistant, F2, S2 or
F2, S1to BS EN 771-1 and all concrete bricks used as facings should be 22
N/mm? to BS EN 771-3.
= In areas of severe and very severe exposure to wind driven rain, the following
should be specified:
= Clay facing bricks which are frost-resistant F2, S2 or F2,S1 to BS EN
771-1.
= Concrete bricks with a minimum strength of 22N/mm? to BS EN 771-3.
= Concrete blocks with a minimum density of 1,500kg/m?® or compressive
strength greater than 7.3N/mm?.
= Calcium silicate masonry units must be confirmed to be F2 rated to BS
EN 771-2 by the manufacturer.
= Most types of aircrete blocks with render.

If there are any doubts about the suitability of facing bricks in areas of severe frost
exposure, written clarification by the brick manufacturer confirming the suitability
of the brick should be provided.

Reclaimed bricks
Due to difficulties in testing the durability of the exact batch proposed to be used,
reclaimed bricks should not be used for Warranty purposes.

Mortar

General

A mortar type above DPC should be chosen in accordance with the guidance
given in the ‘External Walls’ and ‘Appendix C - Material, Products, and Building
Systems’ sections, or as recommended by the brick or block manufacturer. To
ensure adequate durability, strength and workability, lime and/or air entraining
plasticisers may be added to cement in accordance with the manufacturer’s
recommendations. Cement and sand alone should not be used unless a strong
mix is specifically required by the design.

Batching
Keep batching and mixing equipment clean to avoid contamination with materials
used previously.

Mixing

Our preference is, that mortar should be mixed by machine, or use ready mixed
retarded mortars. Mortar should be carefully and consistently proportioned and
then thoroughly mixed using a mechanical mixer, except for very small quantities.
Quagity control procedures must be in place where non-ready mixed mortars are
used.

Recessed mortar joints

Recessed mortar joints should be avoided where:

= Bricks are not frost resistant unless the brick manufacturer has confirmed their
use for that particular location.

= The development is on steep sloping ground, facing open countryside or
within 8km of a coast or large estuary.

= Bricks are perforated closer than 15mm to the face.

= There is no reasonable shelter from driving rain, e.g. from buildings or groups
of trees within 50m and of similar height to the home.

= The cavity is to be fully filled with cavity insulation.

EXTERNAL WALLS




ook w N

-

TRADITIONAL MASONRY CAVITY WALL.: Substructure external walls, DPC, DPM and gas barrier arrangements

Key points: Construction below DPC

Brickwork and blockwork must be selected to have suitable durability for its use in the wall construction in accordance
with BS EN 771-1 and PD 6697.

Mgrtarsg%%Iozv\)/ DPC are exposed to higher levels of saturation and therefore require higher durability classification (see
BS EN -2).

Cavities below ground should be filled with concrete ensuring there is a minimum gap of 225mm between DPC and the
top of concrete.

Concrete for cavities should be GEN 1 grade and a consistence class S3.

External ground levels should be a minimum of 150mm below DPC.

The compressive strength of the masonry units must meet the requirements of the Building Regulations.

Damp proof courses (DPC)

DPC'’s should be of a flexible material, be suitable for the intended use, the DPC should have appropriate 3rd party
certification. The installation specification of DPC’s should follow good design practice in accordance with BS 8215.

DPC and DPM arrangement: Suspended floor

Example shown with a rendered wall

Typical use of ‘bell cast’
formed in the render to
prevent bridging of the DPC

DPC min 150mm
above the final
ground level

The floor DPM must lap
under the inner leaf DPC
by a minimum 100mm

DPM

DN DN I

e&——— Suspended floor

2. Blue bricks or slate will not be accepted as a DPC.

3. DPC’s should be laid on a mortar bed and correctly lapped at junction and corners. The depth of the lap should be the
same width as the DPC. ~

4. The DPC should not bridge any cavity unless it is acting as a cavity tray where a cavity is required (e.g. over a telescopic 4 ppC
floor vent).

5. Damp proof membranes should be lapped with the DPC a minimum overlap of 100mm. DPM’s should be at least a
minimum 1200 gauge thickness. L

Concrete cavity fill to be
Rendering below DPC a minimum of 225mm ]

1. Rendering below DPC should only be carried out using a specialist render manufacturer’s specification. No render system - “ Please refer to the ‘Drainage’
should bridge the DPC and a proprietary uPVC bead or stainless steel bead should be used above and below where the q section for further guidance
renders meet at the DPC. < on drainage passing through

2. DPC should extend through the rendering system in between the bellcast beads or render stop system. a a, B external walls.

3. For bellcasts, uPVC beads or stainless steel beads are acceptable. ad 4

Note: For further guidance on the application of render please refer to the ‘External Walls - Render’ section.

Typical gas barrier arrangement: Traditional ground bearing slab DPC and DPM arrangement: Traditional ground bearing slab

Insulation omitted for clarity

Note: Wall ties should not
puncture DPM/radon barrier

The floor DPM must lap
under the inner leaf DPC
by @ minimum 100mm

Ground bearing slab

Gas barrier linked to a
suitable cavity tray

Cavity tray/gas barrier D DPC min 150mm Ground bearing
above the final slab
Weep hole ground level
%
Final ground level - Sas_ IR RL S PSPPSR DPM
IS arrier |
Concrete cavity fill to be * s
a minimum of 225mm P
Concrete cavity fill to be
below the DPC a minimum of 225mm
] below the DPC P
a4 a4
“ 4 Please refer to the ‘Drainage’ @ 4 Please refer to the ‘Drainage’
< section for further guidance 4 section for further guidance
< on drainage passing through < on drainage passing through
2 a, external walls. 2 a ., external walls.
< 244 ” v a4 ”

All of the drawings shown in this sub-section are strictly in relation to our Warranty requirements. Please refer to the Building Control Body to ensure the detailing achieves compliance with relevant Building Regulations in respect of
thermal and fire requirements.
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TRADITIONAL MASONRY CAVITY WALL.: Cavity wall construction

Cavities

A traditional masonry wall should be constructed using an inner and outer leaf, and a cavity should be provided between
them, which meet the following provisions:

The cavity should have a minimum width of 50mm.

It is to be kept clear from mortar snots to ensure the cavity is not bridged.

The two leaves should be appropriately tied.

The cavity can be fully or partially insulated, depending on exposure to wind driven rain. For partial fill insulation, a
minimum clear residual cavity of 50mm should always be provided. Further information can be found in BS 8104.
A 75mm minimum residual cavity will be required to partial fill insulated cavities in very severe exposure locations.
= Bricks should be capable of supporting proposed loads.

= Bricks should comply with BS EN771 and PD 6697.

Cavity barriers

= Cavity barriers should be provided in the external cavity at all compartment walls and floor junctions.
= Cavity barriers should have suitable third party accreditation.

Rendering on a masonry background

The walls which are to be rendered should be examined for excessive moisture content prior to rendering and suitable to
receive rendering. Rendering should only be completed if the outside temperature is at least 2°C. There should be no frost
within the construction and rendering should not take place where freezing weather conditions are expected before curing.

Ensure that all joints are finished flush with the surface to avoid shade variations.

The wall construction should not include dissimilar materials that may increase the potential of cracking due to differential
thermal movement and effects that the different suction that each type of background material may create.

To control suction, always apply a specialist sealer key coat or suitable render preparatory coat. Allow a minimum of 48 hours
for the key coat to fully dry before applying the next coat.

Note: For further guidance on the application of render please see the ‘External Walls - Render’ section.

Thermal insulation

Thermal insulation for cavity walls should be inserted to a high standard of workmanship to avoid poor insulation performance
and to prevent dampness migrating to the inside of the building:

= Insulation should have appropriate third party certification and be installed in accordance with the manufacturers
instructions.

= Insulation should not be cut or pierced to accommodate wall ties, unless increased centres at reveals or expansion joints

are required.

The wall ties should coincide with insulation joints.

Partial fill insulation should be clipped or retained to the inner leaf using proprietary fixings in conjunction with wall ties.

For full fill cavities, mortar joints to facing brickwork should not be recessed.

Render on an external leaf of clay bricks (F2, S1 or F1, S1 designation bricks BS EN771) in severe or very severe

exposures is not permitted where the cavity is to be fully filled with insulation. Partial fill cavity insulation should be

adopted.

Chases in masonry walls

Chases in masonry walls for service pipes and cables should be avoided. Where unavoidable, chases should:
= Only be made in solid masonry (not hollow blocks).

= Ahorizontal chase must not exceed 1/6 the thickness of the single leaf.
= Avertical chase must not exceed 1/3 the thickness of the wall.

© MD Insurance Services Limited 2024

Bonding internal walls to external cavity walls

Bonded walls in brickwork are comparatively easy to construct, but this can be more difficult with blockwork, so either:

= Tooth every alternative course, or butt and tie.
= Where blocks are of a different density, always use a butted joint; party walls carry the separating wall through and butt up
the inner leaf using a proprietary bed joint, reinforcement or suitable ties at each block course.

Block bonding internal masonry walls to the inner leaf

EXTERNAL WALLS




TRADITIONAL MASONRY CAVITY WALL: Wall tie provision

Suitability and spacing of wall ties Wall ties
Unfilled or fully filled cavities Spacing of ties Wall ties should meet the following provisions:
- - - - ; = Stainless steel wall ties should always be used.
Width of cavity Recommended tie Horizontal Vertical = The overall length of the wall ties must be long enough to ensure there is at least a 62.5mm overlap onto each leaf of
; ; masonry, so that it will achieve a 50mm minimum length of bedding onto the mortar.
50mm to 75mm wide Bgﬁle)rl.g%riangle 900mm gggmm g? Sésggidégd *  Wall ties should be laid to a slight fall towards the outer leaf and have the ability to hold insulation against an internal leaf
Vertical twist movement joints) for partial fill scenarios. ) o - ) L )
Proprietary ties = Where a partial fill cavity insulation solution is proposed, a 50mm minimum residual cavity is to be provided.
= Wall ties should be in a staggered or in a diamond pattern.
75mm to 100mm wide Double triangle 900mm 450mm (increased to = Wall ties should be installed at a minimum density in accordance with BS EN 1996 -1-1. This should not be less than 2.5
Vertical twist 300mm at reveals and ties per m? and may increase with cavity width.
movement joints) = Itis important to note that only BS EN 845-1 type wall ties or specifically manufactured (and tested) party wall ties are
permitted in cavity separating walls between dwellings to reduce the transfer of sound.
100mm to 150mm wide Vertical twist 900mm 450mm (increased to
300mm at reveals and
movement joints A ff]
joints) Wall tie provision
Greater than 150mm Wall tie specification and design to be provided by an Engineer, or in accordance with
appropriate third-party certification. Design will be determined by location and site-specific
conditions.
Notes:
= The design of wall ties for cavity wall construction will need to consider the site specific conditions and location of the |
masonry panels on the building fagade.
= Proprietary ties must have appropriate third-party certification. Inner leaf
= Proprietary insulation retaining clips compatible with the tie should be used where the cavity is partially filled.
[
A A q &— 1 Outerleaf
Spacing of wall ties (brick outer leaf shown)
External Insulation —— Proprietary fixings to retain the Internal — | o i
brickwork partial fill insulation as per the blockwork Wall tie laid to a slight fall towards
manufacturers instructions the outer leaf.
. —— | | | | | | | |
_ I I * Vv
E%@ min 62.5mm | Min 62.5mm overlap onto each
overlap with  — [ — ~=-——— leaf of masonry, so that it will
FT T T inner leaf achieve a 50mm minimum length
T T T | of bedding onto the mortar.
I I I I ]
I I I I ] \U\
T I I I I ]
I I I I I ]
L I I I I I ] |
I I I I I I ]
I H I H I H I H I H I H I H ] )
I : I I : I : I : : I : I : | : | ‘ 'Y cenrelne
] I I I I I I I I A 450mm max !
I I I I I I I I I I ] | vertical spacing
I I I [ I I I I I ]
I I I I I [ I I I I I
I I I [ I I I I I I ]
H ] H H T H T H T ii‘ T H T H T H T T T H T H T H T \ H H
|
Provide additional ties ‘ 900mm max ‘
at movement joints and
openings at 300mm The horizontal spacing
maximum spacing’s (225mm  may need to be decreased
is necessary when one or depending on the cavity size

both leaves are blockwork)
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TRADITIONAL MASONRY CAVITY WALL: Movement joint provision

Movement joints

= 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.

= The movement joints must be continued through the render construction and an appropriate weather resistant seal
provided to prevent moisture ingress to behind the render finish.

= Movement joints below the DPC should also be provided at major changes in foundation level and at changes in
foundation design.

= Wall ties should be provided at 300mm maximum vertical spacing either side of the expansion joint, and within 225mm
horizontal spacing of the movement joint.

= For any given wall elevation where there is a mix of masonry e.g. brickwork external leaf lower level with a rendered block
upper level, the requirement of a full height movement joint should be based on the shorter spacing requirement e.g. for
the blockwork at 6m not brickwork at 12m.

= 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.

= When sealants are used in proximity with stone it is important to select a non-oil-based sealant to help prevent any
staining to the stone.

= Elastic sealants (Type E) are suitable as they allow for reversible movement. Where a back-up material is used to control
the sealant depth, it will also provide a compressible space into which the sealant can deform.

Where a backing material is used, the following must be considered:

= The material is compatible with the sealant.

= It will not adhere to the sealant, preventing cracking within the sealant.

= Provides sufficient density to allow the sealant to be applied.

= Allows sufficient flexibility so not to impede lateral movement (compressible to about 50% of its original thickness),
fibreboard is not acceptable.

Note: Where traditional cavity masonry walls or masonry cladding is specified for concrete/(hot rolled) steel framed buildings,
horizontal movement joints should be provided with the use of shelf angles at vertical centres in accordance with current design
standards. They should be capable of accommodating at least 1mm movement per continuous meter of vertical clay masonry.
Shelf angles should not be fixed back to a timber framed or LGSF structures. Please refer to the ‘External Walls — Timber
Frame’ or ‘External Walls — Light Gauge Steel Frame’ sections for further guidance on accommodating differential movement.

Spacing of movement joints

Wall ties in proximity to movement joints and windows (shown with brickwork)

Wall ties should be provided within
H225mm h<‘)‘rizontal spHacing of o;‘)‘enings >‘|‘ [

_ I |

_ I |

_ I |

I

_ I |

T Th

I

_ I |

LY

Wall ties should be j‘
provided at 300mm

maximum vertical

spacings either side
of the expansion joint. j‘

_ I |

_ I |

][ Wwallties

Movement joint

_ I |

_ I |

[ .

i i

‘ Wall ties should be provided within 225mm
™ =horizontal spacing of the movement joint

Movement joints below DPC

*

Material Normal spacing Joint thickness
Clay brickwork @ 12m (Spacing up to 15m may be possible if sufficient restraint is provided - 15mm
consult designer)

Calcium silicate 7.5-9m 10mm
Concrete brickwork " | 6m 10mm
Concrete blockwork 6m 10mm

(used in outer leaf)

Natural stone masonry | 15-20m @ 10mm

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

In all circumstances, manufacturer’s guidance for the spacing and sizing of movement joints should be considered.

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.

Where openings are over 1.5m, masonry bed joint reinforcement should be considered.

For unrestrained masonry such as parapets and free standing walls, vertical joint spacing should be reduced to 5m-6m
centres and be 1.5m from corners.

For clay brickwork, a variation can be accepted if the Engineer designs to PD6697.

Located no more than 7.5m from an external corner.

pw N

600mm

Typical movement joint detail

10mm movement joint >| |<

Bed joint reinforcement

Bed joint reinforcement may be required to critical areas to accommodate stresses such as above and below window
openings. The Engineer may require this to be provided as part of the overall design specification. Where provided, they will
be in addition to movement joints, not instead of. Bed joint reinforcement potentially can increase spacings of movement
joints subject to the Engineer’s specification.

© MD Insurance Services Limited 2024

>

P

Movement joint

Minimum lap of DPC is 100mm to
accommodate movement

DPC

Where the finished ground level

is 600mm or greater below the
horizontal DPC, the movement
joint should be continued within the
external leaf of the sub structure.

Polysulphide sealant
Compressible filler

Stainless steel vertical twist ties (or
similar) at 300mm centres vertically
and within 225mm horizontally.
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6.1.7 TRADITIONAL MASONRY CAVITY WALL: Forming an opening

Correct method of brick bond around lintels Lintels

= The lintel should be the correct length and width for the opening and cavity width, the bearing length should be at least

150mm.
I _ _ _ _ - = Do not let masonry overhang lintels by more than 25mm.
= Continuity of the masonry bond should be maintained at supports for beams and lintels.
= Lintels should be insulated to prevent excessive thermal bridging.
= Concrete or steel lintels are appropriate for use in supporting masonry walls; support for masonry walls should not be
= Lintels should be provided over recessed meter boxes.
) = Lintels must comply with relevant thermal requirements.
Brickwork
Do not:
I - - - - - = Support lintels and beams on short lengths of cut blocks or make-up pieces.
- - = Apply load to lintels or beams before the masonry supporting has hardened.
Typical mesh reinforcement around openings
I - - Supporting masonry fully coursed
into the wall - accepted.

Renders will be reinforced

as a minimum with an
appropriate certified alkaline
resistant fibreglass mesh at
the corners of all openings and
penetrations.

Incorrect method of brick bond around lintels

Reinforcement mesh bedded

in the primary render coat. The
mesh should be installed as per
the manufacturers specification
typically extending 200mm
beyond the reveals and 500mm
above and below the windows,
extending 200mm above the sill
and below the head.

Linte] —— e

Supporting masonry not fully coursed
into the wall - not accepted.

--I Rendering adjacent to openings

x _ _ - = For bellcasts and other beads uPVC beads or stainless steel beads are acceptable.-

Renders will be reinforced as a minimum with an appropriate certified alkaline resistant fibreglass mesh at corners of
all openings and penetrations. For substrates that are prone to movement, an appropriate certified alkaline resistant
fibreglass mesh will need to incorporated throughout the substrate.-

= Ensure that drips and throating to sills, coping, etc. project a minimum of 40mm beyond the face of the finished render
above the DPC.
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TRADITIONAL MASONRY CAVITY WALL: Forming weather resistant openings

Gaps around external windows and doors

Gaps around external windows and doors should be sized to allow for thermal
movement and this will vary depending on the material of the frame.

Material Recommended gap per side for width of structural
openings (mm)
Less than 1.5m* | 1.5m - 3.0m* 3.0 - 4.5m**

Upvc —white 5 5 7.5

Upvc-non-white | 7.5 7.5 11

Timber 5 5 5

Steel 4 5 6

Aluminium 5 5 75

Notes:

* The maximum gap permitted for openings less than 3m should be 10mm.
** For openings more than 3m, the maximum gap permitted should be 15mm.

For gaps greater than 5mm, a backing strip should be provided behind the sealant
and the sealant should have a minimum depth of 6mm.

Window and door frames should be installed in accordance with the
manufacturer’s instructions.

Please refer to the ‘External Windows and Doors’ section for further guidance on
window and door installations.

Finishing trims

The use of proprietary surface fixed finishing trims e.g. D-moulds, should be
undertaken only as part of a designed junction between window and door framing
and the surrounding opening. For further guidance on the use of finishing trims
please refer to the ‘External Windows and Doors’ section.

The Building Control Body should be consulted for guidance on thermal
compliance.

Checked rebates

Checked (rebated) reveals are required in Scotland, Northern Ireland and in any
areas of very severe exposure in England and Wales. The frame should be set
back behind the outer leaf and should overlap.

A suitable DPC must be provided at all window and door openings to prevent the
passage of damp to the internal finishes. A third party certified cavity closure may
be used.

The following illustrations show accepted practice for forming weather resistant

openings and may not indicate the full extent of insulation requirements to meet
relevant Building Regulations.
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The following illustrations show accepted practice for forming weather resistant
openings and may not indicate the full extent of insulation requirements to meet
relevant Building Regulations.

Typical vertical section through window head

H P Cavity tray

Weep holes

Linte] —————— ¥ Flexible sealant between

lintel and window

Lintel must comply
with relevant thermal
requirements.

Typical vertical section through window sill

Window sill

Sill to project beyond the
|< wall or sub-sill by at least
25mm (ensure that the
water drip projects at least
10mm beyond the wall)

Insulated cavity closer.
This should also be fire
resistant when required
by the relevant Building
Regulations

Bay window detail

Cold bridging insulation

Vertical DPC to be the full
width of the external leaf and
not less than 150mm wide

Joint at external
corner of masonry
and window frame to
be sealed with mastic

Vertical DPC to be lapped
behind the window frame

Typical window reveal (normal exposure)

Insulated cavity closer. This should
also be fire resistant when required by
the relevant Building Regulations

Vertical DPC to be folded around (and
where possible, fixed to) the window/
door frame

Appropriate ‘non-hardening’ mastic
sealant to be provided between the
frame and the masonry reveal

Typical rebated window frame detail

Insulated cavity closer. This should
also be fire resistant when required
by the relevant Building Regulations

Vertical DPC to be folded around
(and where possible, fixed to) the

window/door frame [
\I_/

Appropriate ‘non-hardening’ mastic |
sealant to be provided between the I
frame and the masonry reveal

25mm rebate to allow for the building —>| |<25mm

and window fixing tolerances

When installing window/door frames in a checked rebate, allow for the frame to
be deeper:

= To allow for opening lights to open clear of the masonry/render, and,

= Where rendered, the render will need to extend beyond the 25mm of masonry.
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TRADITIONAL MASONRY CAVITY WALL: Cavity trays, stop ends and weep holes

Cavity trays

Cavity trays, associated weep-holes and stop-ends prevent the build-up of water
within a cavity wall and allow the water to escape through the outer leaf. They are
used in conjunction with lintels above openings, to protect the top surface of cavity
insulation at horizontal cavity barriers and where the cavity is bridged.

Cavity trays must:

= Comply with relevant Building Regulations.

= Have third party certification or be to a relevant BS or BS EN code appropriate
for the intended use. Polyethylene DPC’s should not be used as a cavity tray.
Please refer to ‘Appendix C’ for further guidance.

= Be provided at all interruptions likely to direct rain water across the cavity,
such as rectangular ducts, lintels and recessed meter boxes.

= Be provided above cavity insulation that is not taken to the top of the wall,
unless that area of wall is protected by impervious cladding.

= Be provided above lintels in walls in exposure zones 3 and 4. In zones 1 and
2 where the lintel is not corrosion-resistant and not intended to function as its
own cavity tray.

= Be provided continuously above lintels where openings are separated by short
piers.

= Be provided above openings where the lintel supports a brick soldier course.

= Be provided directly above openings that are under a compartment floor with
a cavity barrier and cavity tray already present.

= Rise at least 150mm from the outer to the inner leaf, be self-supporting or fully
supported and have joints lapped and sealed.

= Be proprietary preformed cavity tray systems at stepped and lower storey
abutments and around corners in low rise cavity masonry walls.

Ring beams or floor slabs that partially bridge the cavity, e.g. when dimensional
accuracy cannot be guaranteed, should be protected by a continuous cavity tray,
especially when full fill cavity insulation is employed.

Weep-holes

= Weep-holes must be installed at no more than 900mm centres to drain water
from cavity trays and from the concrete cavity infill at ground level. When the
wall is to be cavity filled, it is advisable to reduce this spacing.

= At least two weep-holes must be provided to drain cavity trays above openings.

= Weep-holes will be required in rendered masonry cavity walls for Warranty
purposes.

= Weep-holes in exposure zones 3 and 4 should be designed to prevent ingress
of wind-driven rain.

Other perforations of the building envelope

Proprietary elements, such as ventilators, soil pipes, etc. which perforate the
building envelope should be installed and sealed to prevent ingress of moisture or
vermin in accordance with the manufacturer’s instructions. External meter boxes
should be of a type approved by the Service Supply Authority and provided with a
cavity tray and a vertical DPC between the back of the box and the wall.

Continuous cavity tray over two openings and a small pier

Weep holes at max max 900mm

centres of 900mm

Cavity trays continuous over
piers less than 600mm wide

Cavity trays should be
continuous where openings
are separated by short piers
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Stop end to cavity tray

Insulation Lintel

Stop-end*
Minimum lintel
bearing of 150mm

*Stop-ends need to be bonded to the cavity tray material or clipped to the lintel, so
that a stop to the structural cavity of at least 75mm high is provided. Normally, the
stop-end is located to coincide with the nearest perpend to the end of the cavity
tray.

Stop-ends can be formed by sufficiently turning up the end of a DPC tray into

the perpend joint. Surplus mortar should be removed from cavities and wall ties
cleared of mortar droppings and debris as the work proceeds.

Stop end in relation to cavity tray and lintel

mmy 4
y 4

Cavity tra
Min 150mm ’\ yiay
upstand

Angled stop end

Weep hole not

Lintel shown for clarity

Note: Lintel must comply with relevant thermal requirements.

Installation of stepped cavity tray

Stepped cavity trays are required at all pitched (stepped) roof abutments with
external cavity walls, e.g. attached garages or staggered terraces.

Alead cover flashing should be linked into the cavity tray (lapped in below).
Flashing details can be found in the ‘Roofs’ section.

Proprietary preformed
cavity trays should be
used for stepped cavity
tray details. Alternatively
a suitable tanking system
should be used.

Profile line

Heel of the tray should be
installed against the profile

Mortar should be raked
out under the cavity tray to
a depth of 25mm

The end tray is to have
two stop ends and weep
hole

Ve

” Profile depth calculated by
the depth of the batten +
the depth of the tile +
the height of the flashing

Flat roof abutment cavity tray construction

Cavity tray (minimum height
within cavity of 150mm)
Weep holes must be installed at
no more than 900mm centres
to drain water from the cavity
trays. Where cavities are to be

> fully filled, the spacing should be
reduced. At least two weep holes
must be provided to drain cavity
trays over openings

BN

Lead cover flashing linked under
M

the cavity tray

Roof covering to be taken up
behind the cover flashing for a
minimum lap of 65mm

Tilting fillet to support the roof
covering at junction

Roof structure as per design
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TRADITIONAL MASONRY CAVITY WALL: Feature stone surrounds to openings

Stone jamb mullion fixing to walls

e——— Stainless steel dovetail
anchor

Stone jambs, mullions, and heads should not project into the cavity and insulated
cavity closers should be inserted to prevent cold bridging.

Stone jambs and mullions should be fixed at the top and bottom with stainless
steel pins. Stainless steel frame-type cramps can also be used to give extra
stability at jambs.

Joining stone jambs to sills and head

A soft joint is required
between the top of the
head and the steel support
lintel/cavity tray

Non-structural cast
stone head

Head to be fully bedded
on jamb

Stainless steel dowel
drilled equally into head
and jamb/mullion
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Stone head

DPC/Slip plane — DPC/Slip plane
over head under head

Cast stone heads

A cavity tray must be provided above all heads as this not only discharges water
to the outside face of the masonry, but also acts as a slip plane. A slip plane will

be required at the end of the cast stone head as well as a soft joint between the

top of the head and the steel support lintel.

Cast stone heads should be manufactured in accordance with BS 1217,
confirmation of this should be provided to the Warranty Surveyor upon request.

Cast stone jambs and mullions
Stainless steel dowels in the sides of jambs should be bedded into adjacent
mortar joints as the masonry is constructed.

Cavity Trays

When stone heads are being used, it is advisable to double up the cavity trays -
with one above the stone head to provide stop-ends and weep holes.

Mortar

The mortar for use with stone should comply with the relevant British Standards
for sand, lime, and cement as set out in BS 5390

Stone sill

DPC/Slip plane —
over stool

Mortar bed —
under stools

— Mortar bed

Fill the open section
under stools

with flexible material
on completion of the
structure

Sills

The DPC should be overlapped by the vertical DPC at the jambs and should be
turned up at the back and ends for the full depth of the sill.

The mortar bed below sills should be trowelled smooth, allowed to set, cleaned
off, and then a DPC laid over. The open section below the sill should be sealed
with a flexible material only on completion of the structure.

To control water penetration through joints in window surrounds, e.g. at junctions
between jambs and mullions and sills, rectangular and T-shaped water bars
should be provided.

Stone sill with insulated cavity closer

Insulation omitted
for clarity

Vertical DPC

Cavity closer shown
for illustrative
purposes only

DPC/Slip plane over
stool

DPC full length and
width of the sill bed

:\/
< 40mm
min

Note: The insulated cavity closer should also be fire resistant when required by
the relevant Building Regulations.

Cast stone window/door surrounds

Where cast stone butts up to other materials, allowance must be made to
accommodate differential movement e.g. where cast stone abuts clay brickwork, a
slip surface between the stone and clay brickwork.
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6.1.11

TRADITIONAL MASONRY CAVITY WALL: Lateral restraint at floor levels

Lateral restraint

Walls should be adequately restrained at floors in accordance with the relevant Building Regulations. Restraint can be
provided by lateral restraint straps, restraint type joist hangers or other forms of restraint proven by an Engineer.

Floors, including timber, block and beam, and roofs should provide lateral restraint to all walls running parallel to them by
means of 30mm x 5mm galvanised or stainless steel restraint straps at a maximum 2m centres.

No straps are necessary in buildings, up to and including two storeys where:

= Joists are at maximum 1.2m centres and have at least 90mm bearing on supported walls or 75mm bearing on to a timber
wall plate.

= Concrete floors that have a minimum 90mm bearing on supported wall.

= Restraint type joist hangers are used as described in BS 5268: 7.1.

Timber joists
Where joists run parallel to a wall, restraint straps should:

= Be fixed at 2m centres and should pass at least 3 joists.

= Be supported on noggings.

= Be fixed to timber members with steel 50mm long x 5mm diameter wood screws or by 100mmx4mm (8SWG) round nails
at not less than 110mm centres with a minimum of four fixings of which at least one fixing should be in the third joist, or in
a nogging beyond the third joist.

Concrete beams or planks
Where concrete beams or planks run parallel to the wall, the restraint straps should:

Be spaced at 2m centres.

Extend at least 800mm or up two beams, whichever is greater.

Be tight against the face of the inner leaf wall and be turned down a minimum 100mm.
Have their fixing specification designed by an Engineer.

Lateral restraint of walls (timber floors)

Tension strap to be
turned down a minimum
of 100mm and be tight
against the cavity face
of the inner leaf.

30x5mm galvanized or —
stainless steel restraint
straps at a max 2m centres.
Straps should extend over
at least 3 joists.

Strap to be rebated
into the top of the
joists to allow the
floorboards to lay flat

/

t Gap between the wall and Solid nogging to be fixed under T— Alternative strap
the first joist to be filled the straps to take the fixings. location using full
with a timber packing at Nogging should extend at least depth noggings

strap positions half the depth of the joist and
be at least 38mm thick

SRR

]
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Lateral restraint of walls (beam and block floors)

I_ Lateral restraint strap

Strap to be turned down a minimum of 100mm and be tight
against the cavity face of the inner leaf.

SN

Restraint type joist hanger

Maximum 6mm gap between
= " the joist and the hanger

Bed hanger directly on to
blockwork

o 1 Joist fixed to hanger
N\ No gap between

the joist hanger
and the wall

It is necessary 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.

= Atleast 450mm of masonry is provided above the hanger.

= Hangers are spaced at centres of floor joists included in the design.

= The hanger is suitable for the loadings and masonry strength.

Do not:
= Apply load while the mortar is still green and has not gained sufficient strength.

= Use brick courses in block walls under joist hangers as the thermal insulation of the wall may be reduced unless similar
units to the blocks are used.
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TRADITIONAL MASONRY CAVITY WALL: Lateral restraint of walls at roof level

Restraint of walls Vertical strapping at eaves - flat roofs

Walls should be adequately restrained at ceilings and verges in accordance with the relevant Building Regulations.

Restraint can be provided by: Each joist fixed to
. . wall-plate with framin
= Restraint type joist hangers. anch%rs or skew nailsg

= Lateral restraint straps.
= Other forms of restraint proven by an Engineer.

Where joists or concrete planks are used to provide lateral restraint they should have a minimum bearing of 90mm or have
restraint straps at 2 centres where joists or concrete planks are parallel to the walls.

Timber joists

Where joists run parallel to a wall, restraint straps should: Strap anchored to
. wall and turned over
= Be fixed at 2m centres and should pass at least 3 joists. wall-plate

= Be supported on noggings.

= Be fixed to timber members with steel 50mm long x 5mm diameter wood screws or by 100mmx»4mm (8SWG) round nails Minimum of 4 screws

at not less than 110mm centres with a minimum of four fixings of which at least one fixing should be in the third joist, or in o = | required with at least one
a nogging beyond the third joist. Strap to be a minimum A screw within 150mm from
1m long. - the bottom of the strap
Concrete beams or planks \/
Where concrete beams or planks run parallel to the wall, the restraint straps should: —

= Be spaced at 2m centres.

= Extend at least 800mm or up two beams, whichever is greater. q

= Be tight against the face of the inner leaf wall and be turned down a minimum 100mm. Rafter/gable wall detail

= Have their fixing specification designed by an Engineer.

Cavity barrier
omitted for clarity

. q AN
Tension strap location e

Noggings to be provided
and set horizontal unless the
strap has a twist to line it up

300mm § "~ N ‘ with the roof slope
max
A

Packing piece between the
inner leaf and first rafter

Tension strap at highest
point that will provide a
secure connection

Tension straps at not
more than 2m centres

If h is greater than
16t, provide restraint
here at not greater
than 2m centres

30mm x 5mm galvanised or stainless
steel restraint strap (at a max 2m
centres) fixed to solid nogging with a
minimum of four fixings which at least
one is to be in the third rafter or in
nogging beyond the third rafter.

Provide additional ties at
verges at 300mm vertical
spacing within 225mm
horizontally (parallel to
the top of the wall)

~ t = sum of
[~ thickness of
leaves + 10mm

Strap to turn down a min of 100mm
and be tight against the cavity face of
the walling inner leaf.

e————Gable end wall

© MD Insurance Services Limited 2024 EXTERNAL WALLS




TRADITIONAL MASONRY CAVITY WALL.: Correct use of hangers, corbelling, chimneys and eaves detailing

Correct use of hangers

Support hangers
on full blocks

Do not mix
materials

Corbelling and architectural brick detailing

The extent of corbelling of masonry
should not exceed that indicated in the
image to the right, unless supported or
reinforced. Reinforced corbels should
be designed by an Engineer.

Where architectural brick detailing

is specified, the brick manufacturer
should confirm the expected durability
of the product in the proposed use
will meet our Warranty service life
requirement of 60 years.

No decrease in thickness
on opposite side of corbel

Maximum |
corbel T/3 |

L
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Do not cut
the blocks

Do not pack up
under the joists

Wall tie —]

]

Further guidance can be found in the ‘Chimneys and Flues’ section.

Eaves detailing for rendered walls

corbel T/3

|
|
|
|
|
|
|
Maximum 1
|
1

If the chimney is in a severe exposure zone the cavity should extend around the outside of the stack and be continuous up to roof
level, as per BS 5628, Part 3. Where the chimney breast is gathered in, the lower projecting masonry should be protected with a
suitable capping and cavity trays. A 50mm cavity at the back of the chimney breast is maintained to prevent rainwater penetration.

A specialist render system and mortar should be employed for parapets, chimneys, retaining walls and walls below DPC level.

The eaves detail should extend past the masonry to provide protection to the top joint of the render and prevent rainwater
percolating behind the render.
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TRADITIONAL MASONRY CAVITY WALL: Connecting to existing structure

New elements connecting to existing structures

Where residential developments are attached to existing buildings, and the existing elements form part of the new structure;
these 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

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.

Where a wall is shared by two or more owners, the requirements of the Party Wall etc. Act may apply. This is separate
legislation with different requirements to the Building Regulations or Warranty requirement.

Further guidance on the Party Wall etc. Act can be found on the Planning Portal website www.planningportal.gov.uk

Separating walls

The separating wall between the new and existing building must meet the relevant requirements of the Building Regulations.

The existing walls should prove to be structurally stable and resistant to water penetration.

Existing foundations

The existing walls and their foundations for retained structures must be suitable to support any proposed increased loading
resulting from the construction of the new building.

Foundations to the existing wall should be exposed and assessed for suitability to support additional loadings. It is important
to protect existing foundations at all times, 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 an 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.

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
building.

Acceptable existing DPC'’s are considered as:

= Acontinuous felt or proprietary DPC material.

= Achemically injected DPC supported by an insurance-backed guarantee.

= Aslate DPC is considered acceptable if the existing wall incorporates an independent wall lining system to the inner face
of the new building.

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.

In order to prevent excessive differential movement, the new building should have the same foundation type as the existing

building. Where the foundation types are different, e.g. new building pile and beam, existing building traditional strip
foundation, the new building should be completely independent of the existing building.
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New wall junctions

The junction of the new walls to the existing walls must ensure that dampness cannot track back into the new building or the
existing building.

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 below.

Bonding new walls to existing solid masonry wall

Typical 215mm existing——— 1o
solid brick wall
Method of bonding to Engineers
design.

Flexible weatherproof joint should be
formed between existing and new
render.

Vertical insulated DPC

M ANNAA

Independent v
internal lining

Plasterboard ————————|

Bonding new walls to existing masonry cavity wall

Typical existing masonry cavity wall

Method of bonding to Engineers
design.

Existing masonry leaf cut vertically
to make cavity continuous and
insulated DPC inserted

Wall treatment
to meet sound
requirement

Wall ties at 225mm vertical centres
next to wall junction
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TRADITIONAL MASONRY CAVITY WALL: Gable spandrel panels

Introduction

Gable spandrel panels can be used as a continuation of the internal skin of masonry cavity blockwork.
The panels must be designed to resist wind loadings acting on the end walls and also loads applied by the claddings.

It is important that all spandrel panels, supporting structures and fixings, are designed by an Engineer to withstand all applied
vertical and horizontal loads, on a site by site basis and not a generic solution.

Providing a drained and vented cavity

Gable spandrel panels must incorporate a sheathing board, breather membrane and maintain a minimum of a 50mm clear
cavity. Full fill cavity insulation with not be acceptable for Warranty as this prevents the spandrel panel frame from being
able to dry out. The stud positions should be clearly marked on the breather membrane to assist in correct installation and
positioning of wall ties.

Where blown full fill insulation is being used in the masonry cavity wall, there should be a way of ensuring:

= The insulation does not deform the cavity tray at the base of the spandrel panel.
= The insulation does not spread into the spandrel panel cavity frame area.

This may be achieved by incorporating a non-deformable cavity closure or a rigid preformed cavity tray.

s Spandrel panel

Clear cavity should
be maintained

Sole plate
fixed to wall

_—— Cauvity tray should be
lapped behind the
breather membrane by at
least 100mm

I
I
I
|
|
|
|
} Breather membrane
I
|
|
|
|
|

Optional wallplate
bedded and fixed
on wall

L OOCEO0RO0
NI

p—— Spandrel panel should be
ventilated by full height
perp vents above the
cavity tray at maximum
900mm centres
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Wall tie locations

Wall ties between the spandrel panel and brick or block outer leaf should have the ties fixed into the timber vertical studs
of the spandrel panel. The spacing of wall ties should be increased at the top of the wall and where a potential slip plane is
present (horizontal cavity trays at the base of the spandrel panel).

® Spandrel panel wall ties

Stud centres shown
1 Masonry cavity wall ties

at 600mm centres

Sets of two wall ties required at
the top of the spandrel with at

least one tie within 225mm of y N
the top of gable spandrel

225mm maximum for blockwork
or 75-150mm for brickwork

Top row of masonry wall ties —I

should be at 300mm centres

Set of two wall ties required
due to slip plane being
present (cavity tray)

Notes:
= For the general spandrel panel area, wall ties should be at every stud centre and at 4560mm max vertical centres.

= The stud positions should be clearly marked on the breather membrane to assist in correct installation of wall ties.
= Block coursing shown in the above image. Wall tie spacings to be determined by the Engineer.

Fire considerations

Fire spread from gable end spandrel panels is dependent on a number of factors and its distance from relevant boundaries.
Advice should be sought from your Building Control Body for further information.

Where the gable spandrel panel provides support for the roof structure, there may need to be consideration for fire
resistance, further information should be sought from the Building Control Body.
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TRADITIONAL MASONRY CAVITY WALL: Gable spandrel panels continued

Lateral restraint Metal restraint straps fixed to the panel and to noggings

Spandrel panels require lateral restraint at rafter level and along the base of the panel. Lateral restraint could be provided by:

= Timber members (e.g. the longitudinal bracing secured to the spandrel with timber ledgers/noggings), fixed into at least
two studs within the panels.
= Metal restraint straps fixed to the panel and to noggings, or timber bracing fixed across the trusses.

Gable spandrel panels must resist wind loads acting on the gable end walls and loads transferred from elsewhere e.g. from
the roof structure, bracing etc. These loads are transmitted through the panel from the roof structure, bracing etc. via lateral
restraints.

The restraint of the panels, should be designed by an Engineer to withstand all applied vertical and horizontal loads, on a site
by site basis to suit the structural requirements of each project. The design and supporting calculations should be provided to
the Warranty Surveyor.

Other points to consider:

= Intermediate restraint may also be necessary for larger panels.

= Restraint straps should be located at a minimum 2m centres and should pass at least 3 trusses.

» Restraint strap to be fixed to a panel stud, with fixings capable of resisting a minimum 8 kN force (based on restraint
straps at maximum centres).

= Atimber blocking piece is typically required be required between the truss and spandrel panel.

Lateral restraint provided by longitudinal bracing

Low level restraint

At low level, lateral restraint is required along the ceiling joists.

Where the blockwork wall extends above the ceiling joists, lateral restraint is required for both the masonry wall and at the
base of the spandrel panel as shown.

Lateral restraint provided
by longitudinal bracing
secured to the spandrel
with timber ledgers/
noggins, fixed into at least
two studs within the panels.

ANCANN
NV

1. Metal restraint straps fixed to the panel with
timber noggins under (38mm wide minimum).

2. Spandrel panel.

3. Metal restraint straps fixed to the panel sole plate
and to timber longitudinal binder.

4. Timber cross member fixed to trusses to support
longitudinal binder.

5. Metal restraint strap built into masonry wall.

6. Timber noggins minimum 38mm wide.

7. Ceiling joist.
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6.2.1

TIMBER FRAME: General requirements

Provision of information

A full set of design drawings and specifications shall be made available to the Warranty Provider and all other interested
parties prior to the associated works starting on site. This may include:

Accredited timber frame systems

1. Details of the manufacturer’s relevant accreditation (BM TRADA, STA, etc.). The accreditation must cover design,
manufacturing and erection of the timber frame panels (not just for joists or trusses).

2. Afull set of detailed drawings, including:

a) Plan layouts indicating dimensions.

b) Elevations with dimensions shown.

¢) Junction details showing position of DPC'’s, cavity trays, other building elements such as roofs, floors, etc.

d) Detailed drawings showing sole plate levels in relation to external ground levels for all elevations and how soleplate
and timber frame is to be ventilated.

Details of proposed breather membranes and VCL'’s to be used.

Engineers drawings, calculations and fixing schedules for each connection made on site (framing, sheathing, structural

connections, membranes, etc.) * number, spacing and method of fixing.

Detafils of )proposed cavity barriers including location, materials and technical assessments (third party product conformity

certificate

Details of any cladding material fixed back to the timber frame including type, size, location of fixings provision of cavities.

Where masonry cladding is present on the external leaf, details of wall tie and movement joint provision.

Wh((ajre insulation in the external wall makeup are to be fitted on site we would require details of proposed insulation to be

used.

N o o Ao

Please note, closed panel systems must be sent to our Warranty Innovations team for approval.

Non-accredited timber frame
Please note: this construction type is limited to a maximum of five plots per project.

Points 2—7 for accredited timber frame systems must be satisfied, in addition to:

1. Provide full structural calculations for each house type to Eurocode 5 (BS EN 1995-1-1).

2. Designs to account for any fixed non-timber components (e.g. sheathing boards), which may impact on the stability if
shrinkage of the frame is not accounted for.

3. Anindependent third party Engineer must inspect each plot once erected and prior to any closing up. They must then
provide a sign-off sheet at completion for the waterproof envelope confirming the timber frame construction meets the
Eurocode as-built.

The Warranty Surveyor, at their discretion, may also request supporting information that demonstrates suitability for use of
any materials or systems contained within the above.

Design requirements

The guidance within this section refers to timber frame panels which are manufactured off-site under factory conditions. Such
systems must have appropriate quality assurance systems in place for their design, manufacturing and erection.

Structural design

Wind, roof and floor loads should be considered in the design and all timber frame structures should be designed in
accordance with Eurocode 5.

Please note, designers should not mix and match codes or standards.

Open and closed timber framed panels

Factory assembled timber frame panels for the purposes of Warranty, can be categorized as either open panel or closed
panel.

Open panel systems

Open panel systems for the purposes of Warranty includes the following elements:

= External breather membrane and sheathing board,

= Insulation internally between the studs, and,

= Atransparent Vapour Control Layer (VCL) which is left unfixed in order that the connections between panels can be
viewed upon inspection.

Open panel systems must satisfy the guidance within this section.
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Closed panel systems
Closed panel timber frame systems, for the purposes of Warranty includes the following elements:

= With or without external cladding (external claddings for timber frame panels must have a drained and vented cavity as
outlined within this section),

= External breather membrane and sheathing board,

= Insulation internally between the studs,

= Anon-transparent vapour control layer secured over the inside face of the panel,

= Plasterboard inner finish installed.

Closed panel timber frame systems should be assessed and accepted by the Warranty Innovations Team prior to
manufacture and before a Warranty quote applied for.

Quality assurance systems

All timber frame Designers, Manufacturers, and Erectors should possess current certification from at least one of the following
quality assurance schemes:

= The BM TRADA Q-Mark Timber Frame Elements Certification Scheme.

= Gold or silver members of the Structural Timber Association.

= IS0 9001 to cover the design, manufacturing and erection of the timber frame panels.

= CE/UKCA marking.

= CATG - Frame Mark.

= Other relevant third party quality assurance scheme.

Notes:
= The level of membership may need to be clarified as some levels may not meet the above requirements.
= The following must be satisfied where timber framed panels do not have a quality assurance system in place (max 5 plots
per project):
Provide full structural calculations for each house type to Eurocode 5 (BS EN 1995-1-1).
= Designs to account for any fixed non-timber components (e.g. sheathing boards), which may impact on the stability if
shrinkage of the frame is not accounted for.
= Anindependent third party Engineer must inspect each plot once erected and prior to any closing up. They must then
provide a sign-off sheet at completion for the waterproof envelope confirming the timber frame construction meets
the Eurocode as-built.

Bespoke site assembled timber frame

For the purposes of Warranty, bespoke site assembled timber frame is where the timber frame structure is entirely built on-site
(not factory assembled). Projects proposing to use bespoke site assembled timber frame are limited to 5 plot per project. The
developer must:
P)rowde full structural design calculations for each house type, confirming the design meets Eurocode 5 (BS EN 1995-1-
1), and
= Ensure the design accounts for any fixed non timber components (e.g. sheathing boards, claddings, parapets, junctions
with other structures) which may impact on the stability if shrinkage of the frame is not accounted for, and,
= Ensure an independent Engineer (not the design Engineer) monitors the design, installation, erection and completion of
the timber frame system and provide a sign off statement at completion of the waterproof shell confirming that the timber
frame construction has been installed:
= In accordance with the design and fixing specification.
= In accordance with the structural calculations.
= With all structural timbers appropriately preservative treated in accordance with BS 8417.
= Satisfy the Warranty Surveyor that the materials/products used are suitable and meet the requirements of the Technical
Manual (e.g. timber treatment, tolerances, drained and ventilated cavity, etc.).

SIP construction

Structurally Insulated Panels (SIPs) are a form of stressed skin composite panel. Where SIP’s are specified, some of

the requirements for a timber framed building found within this section will apply (such as breather membrane, VCL and
ventilation requirements). However SIP’s will also have more enhanced requirements such as the need for independent third
party accreditation (this does not include evidence of a quality assurance system). Please refer to ‘Appendix C’ for further
guidance on SIP’s.

Oak construction

The guidance within this section is primarily for conventional timber frame open panel systems made off-site under factory
conditions; oak used as a structural element will not be acceptable and bespoke one off oak frame buildings will not be
acceptable. See ‘Appendix C’ for further details.
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6.2.2

TIMBER FRAME: General requirements continued

Timber specifications

Grading of structural timber
All structural timber whether machine or visually graded shall be graded in accordance with BS EN 14081: Timber structures -
Strength graded structural timber with rectangular cross section.

All load-bearing solid timber studs, rails, binders and sole plates should be of a minimum dry graded C16.

Typical grading stamp
Certification body Company Species or
or logo mark reference species group

+ + |
1234/5678  WPPA

BMTRADA L Prod c
roducer Company GS

DRY C16

BS 4978
EN 14081 GRADED M

! ! !

Standard Timber condition: Machine
reference grade

Preservative treatment of structural timber

All load-bearing timber components shall be either naturally durable or preservative treated in accordance with BS 8417:
Preservation of wood code of practice. Sole plates and load-bearing timber studwork are considered to be in ‘Use Class 2'.
Sole plates are normally considered to be included in ‘Service Factor Code C’, while load-bearing timber studwork is included
in ‘Service Factor Code B'.

All structural timber should be treated with a preservative suitable for the ‘Use Class’ and ‘Service Factor’ applicable to its
use.

Where treated timber is cut, the exposed end will not be protected by the original preservative treatment. When treated

timbers are cut in the factory or on site, the cut ends shall be re-treated with a preservative compatible with the original
treatment used, this treatment should be coloured to allow easy checking on site.

Timber moisture content

All structural timber components should be at a moisture content of 20% or less at the time of manufacture. Once panels are
manufactured, they should either be stored in a covered storage area, or loosely covered with a water proof sheet material.

Manufacturing tolerances

The following are our manufacturing tolerances that timber frame manufacturers’ must adhere to:

Length: +3mm, -3mm.

Height: +/-2mm.

Diagonals should be equal, acceptable deviation is +/-5mm.
Opening dimensions: Omm, +5mm.
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Thermal bridging

Wall panels and their junctions should be designed to minimise thermal bridging, whilst meeting structural requirements. All
voids within the wall panel should be insulated to ensure thermal continuity is maintained and any small gaps which cannot
be insulated effectively should be avoided.

Site preparation and erection

Pre-commencement
To allow the building to be constructed as designed all necessary drawings, specifications and fixing schedules shall be
provided to site before work commences.

Foundations
It is important that the tight tolerances for timber frame are understood, getting the location and level of the foundation correct
is one of the most important parts of the build process.

The foundations or upstands that support the timber frame should be set out to the dimensions noted on the timber frame
drawings:

= Within +/-10mm in length, width and line.
= Diagonals should be within +/-5mm up to 10m, and +/-10mm more than 10m.
Levelled to +/-5mm from datum.

Timber frame delivery and storage

Timber frame components should be:

= Carefully unloaded to avoid damage or distortion of components.

= Stored off the ground on an adequate number of level bearers.

= Loosely covered with a waterproof membrane to allow protection from moisture while allowing ventilation if they are not to
be used for a prolonged period.

= Unwrapped if tightly bound in polythene and loosely recovered with a waterproof membrane to allow ventilation.

= Below 20% moisture content.

= Confirmed as square by sample checking for equal diagonal measurements, lengths and heights.

= Handled and stored with particular consideration to moisture damage where insulation and VCL are incorporated.

Timber frame erection

Wall panel erection tolerances
Wall panels should be erected to the tolerances as per the ‘Tolerances’ section:

= +/-10mm from plumb per storey height.

= +/-10mm from plumb over the full height of the building.

= +/-3mm from line of sole plate, with maximum +/-5mm deviation from drawing.
= +/-5mm from line at mid height of wall panel.

= Inside faces of adjacent wall panels should be flush.

= Adjacent wall panels should be tightly butted.

Dealing with areas of high exposure to frost and wind-driven rain

The design and construction of external walls should be suitable for the site specific exposure location.

For further information on determining the exposure for the site location please see ‘Appendix C - Materials, Products, and
Building Systems - Determining the sites exposure to wind driven rain’.
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6.2.3

TIMBER FRAME: Substructure external walls

Key points: Construction below DPC

1. Brickwork and blockwork must be selected to have suitable durability for its use in the wall construction in accordance
with BS EN 771-1 and PD6697.

Mé)rtarsglé%Iozv;l DPC are exposed to higher levels of saturation and therefore require higher durability classification (see
BS EN -2).

Cavities below ground should be filled with concrete ensuring there is a minimum gap of 225mm between DPC and the
top of concrete.

Concrete for cavities should be GEN 1 grade and a consistence class S3.

External ground levels should be a minimum of 150mm below DPC.

The compressive strength of the masonry units must meet the requirements of the relevant Building Regulations.

The timber frame, sole plate and/or bottom rail must not be used below external ground levels or in a basement storey.

Nook w N

Setting out of masonry

Where the soleplate overhangs and a masonry outer leaf is specified, the setting out of the masonry should take the sole
plate overhang into account and maintain a 50mm cavity from the face of the sheathing board to the back of the masonry.

Damp proof course (DPC)

1. DPC should be of a flexible material, be suitable for the intended use, the DPC should have appropriate 3rd party
certification. The installation specification of DPC’s should follow good design practice in accordance with BS 8215.

Blue bricks or slate will not be accepted as a DPC.

DPC'’s should correctly lapped at junction and corners. The depth of the lap should be the same width as the DPC.

Any DPC which is not acting as a cavity tray should not encroach into the cavity space, as there is a potential risk for this
to provide a position for mortar snots or debris bridging the cavity leading to moisture penetration issues.

Damp proof membranes within the floor structure should be lapped with the DPC under the sole plate by a minimum

of 100mm. The DPC at sole plate level should also provide 100mm lap to any AVCL provided within the wall panel.
Configurations for this damp proofing and air-tightness arrangement should appropriately designed.

@ RN

Drainage and ventilation

Cavity drainage and ventilation in masonry cladding should:

= Achieve at least 500mm? per metre run, which equates to a whole brick open perpend every 6th brick length.

= Be fitted in the brick or block course below the lowest timber sole plate above external finished ground level and below
DPC.

= Maintain a clear cavity with care taken to reduce mortar droppings at the base of the wall.

Weep-holes alone are unsuitable for timber frame construction, and open perpends should be used.

Proprietary open perpends must be used. Proprietary open perpend inserts are available with insect screening incorporated.
Their equivalent open area must be considered and installation centres reduced accordingly.

Where a horizontal a cavity barrier is specified at intermediate floor levels, cavity trays and proprietary open perpends must
be specified to maintain cavity drainage and ventilation above the cavity barrier.

Cavity trays at DPC level
Cavity trays must not be specified at DPC level between the external masonry cladding and the timber frame as it can
impede on the drainage and ventilation requirements for the timber frame.

Where a cavity tray is proposed at DPC level, proprietary open perpends must be used above and below the cavity tray
to provide:

a) Drainage and ventilation to the timber frame above the cavity tray, and,
b) Ventilation to the sole plate below the cavity tray.

Where flexible DPC materials are to be used as a cavity tray, they should have supporting evidence in the form of a
Declaration of Performance to BS EN 14909:2012. They should also have third-party certification (BBA or similar UKAS
accredited body) confirming their suitability for use as a cavity tray.

Ground supported floor - no sub-floor ventilation (shown with rendered masonry)

I .
|
: | Note: Internal linings have
Typical use of ‘bell cast’ | : not been shown for clarity. A
formed in the render to : | service void may be specified
prevent bridging of the DPC | :
|
I
VCL lapped with DPC
DPC I and DPM
: a o, ' " e— Ground floor construction.
Full height perpend 4 ' < . “ . Insulation omitted for
. ) o clarity.
Final ground—c//\ R LR SRS XA qA ' g
level min a
1
225mm -1 X +
ol DPM
Concrete cavity fill to be 4
a minimum of 225mm
below the DPC
" 4 @ "
Ea .
.. <
4 .
2 4 g ad ”

Suspended floor with ventilation provision

Localised cavity tray and drainage

over periscope vent omitted for clarity

| Note: Internal linings have
not been shown for clarity. A
service void may be specified

DPC

VCL lapped with DPC
and DPM

Full height perpend ———

Ground floor construction.
<o—— Insulation omitted for

"A a4 o - ©. clarity.

Final ground

level VO RO R RO LY

T— DPM

Periscope vent

Beam and block flooring

Where floor beams bear
onto the substructure, a
DPC should be provided
underneath
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225mm
<Y
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a minimum of 225mm
below the DPC Ca
‘.
2 4 4 g

All of the drawings shown in this sub-section are strictly in relation to our Warranty requirements. Please refer to the Building Control Body to ensure the detailing achieves compliance with relevant Building Regulations in respect of

thermal and fire requirements.
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6.2.4 TIMBER FRAME: Typical gas membrane details

Ventilation for timber frame structures Possible gas membrane detail
For timber frame structures early consideration of ventilation and drainage is key. Radon barriers should be positioned in VCL
such a way to not impair or restrict ventilation to any part on the timber frame structure.
DPC
Possible gas membrane detail | <. . .7 e— Groundfloor
| a T : construction.
) ) SAE— ; R ‘ Insulation omitted
Breather VCL . for clarity.
membrane : : Periscope vent .
DPC — Gas barrier ) — Beam and block
Full height perpends — . — 1 — :233' ground TN N LN N N A flooring
to provide ventilation — < - |~ e— Ground floor min Minimum
to the cavity AL : ) : construction. 225mm void 150mm
Final ground —e / < 4 2 . Insulation omitted
level NSRRI LR A for clarity. <Y e—— Protective blinding
L J .
——— Beam and block Gas barrier
Note: Propriety ventilation flooring —~
products should provide -
adequate ventilation == —— . - i
in accordance with the Minimum o o B If ground conditions require gas
Ground Floors’ section void 150mm : 4w membranes, they should be located so they
Co : o do not inhibit drainage and ventilation to all
9. Sy areas of the timber frame structure.
/ - - - -
: Possible gas membrane detail with raised sole plate
2 o | ;: Gas membrane also acts as the
. - - 2 : e . E ity tray, with a clear cavity of at
. : : If ground conditions require gas =l cavity tray, Yy
Ea Dol membranes, they should be located so they ﬁf:‘tggn o gl least 150mm below the sole plate
a : . do not inhibit drainage and ventilation to all :’:
4 4 4 al ’ areas of the timber frame structure. s VCL
: 4 =
2|
Perpend vents above DPC g Gas membrane
to vent/drain the cavity X
Periscope vent ] ST g ~e—— Ground floor
5;' a ; . - : construction.
: | : EN 4 : Insulation omitted
relceall ground‘-//\ VLSRR for clarity.
(]
Rigid cavity insulation board L Beam and block
with a third party product flooring
approval for use as a full fill
cavity insulation (in between | Minimum
periscope vents). The board void 150mm
must be suitable for positioning
in the cavity below ground level
Note: Insulation below ~
the DPC should have i
suitable third party
certification for use X . ’ B » .
4 @ If ground conditions require gas
oo o 8 ' membranes, they should be located so they
S do not inhibit drainage and ventilation to all

e areas of the timber frame structure.

All of the drawings shown in this sub-section are strictly in relation to our Warranty requirements. Please refer to the Building Control Body to ensure the detailing achieves compliance with relevant Building Regulations in respect of
thermal and fire requirements.
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6.2.5

TIMBER FRAME: Sole plate requirements

Sole plates

The sole plate is the first structural timber component installed on site. Its purpose is to set out the building, transfer loads to
the foundations and provide a level base for erecting the wall panels. All structural timber should be located at least 150mm
above finished external ground level, except for localised ramping (incorporating satisfactory drainage and ventilation
detailing) for level threshold requirements.

The sole plate should be accurately levelled, located, and securely fixed to the substructure as specified by the Engineer.
Where no sole plate is specified, the following guidance applies equally to wall panel bottom rails. Timber sole plates should
be preservative treated in accordance with BS 8417. Further information on timber treatment can be found in ‘Appendix C -
Materials, Products, and Building Systems’.

Location
Sole plates should:

= Be located so that all structural timber is at least 150mm above external ground level. The use of a masonry foundation
kerb upstand may be an appropriate method to achieve this.

= Belevelled to +/-5mm from datum.

= Not overhang or be set back from the substructure by more than 12mm on a 89mm sole plate and 20mm for a 140mm
sole plate. Ledges formed by the frame being set back from the supporting base should be protected from moisture by a
membrane.

= Be set out within +/-10mm in length and in line within +/-5mm, as defined by the timber frame drawings.

= Diagonals should be within +/-5mm up to 10m, and +/-10, for more than 10m.

Note:

1. Internal and party wall timber sole plates should not be installed below internal finished floor level.

2. Localised level access provision should follow guidance in the ‘Driveways and Paving’ section. Infinity patio type
scenarios are not acceptable for Warranty unless suitable drainage provision acceptable to us is provided between the
external wall and the ground finishes.

3. Where the soleplate overhangs and a masonry outer leaf is specified, a 50mm cavity must always be maintained.

Damp Proof Course (DPC)
ADPC should:

= Be located directly below all timber sole plates.

= Overlap at DPC junctions by at least 100mm.

= Be located flush to the outside edge of the sole plate.

= Provide 100mm lap to any AVCL provided within the wall panel.
Fixings

Fixings should:

= Beinstalled to the Engineers specification.

= Not damage the substructure or sole plates during installation.

= Be placed to provide adequate lateral restraint at door openings.

= Be specified with consideration for use with gas membranes where appropriate.

= Sole plates should be fixed to foundations with shot fired nails, proprietary sole plate fixings, anchors, brackets, or straps,
as specified by an Engineer.

= If holding down straps are used, they should be stainless steel grade 1.4301 steel to BS EN 10088

Ventilation to sole plate area

Regardless of the cladding system used, a cavity with provision for drainage and ventilation should be provided between
the cladding and the timber frame ensuring that adequate ventilation provision is provided to all areas of the timber frame
including the sole plate.

Packing

Structural shims or grout may be required under sole plates to level them and transfer vertical load. Longer fixings may be
needed to allow for the size of the gap. Structural grout is difficult to install into gaps less than 10mm and therefore shims are
preferred.

Structural shims
Structural shims should be position below all timber studs and be of the same cross section. Lightweight window packers
should not be used.

Structural grout
Structural grout should be as per an Engineers specification. The use of structural grout is not considered suitable for gaps
less than 10mm due to installation difficulties.

Packing of sole plates

Structural shims installed below
full bearing area of multiple stud
clusters

Structural shims installed below
studs

Gap may be filled with structural
grout or sealant to maintain air
tightness

Note: The use of structural grout
is not considered suitable for gaps
less than 10mm due to installation
difficulties.

Locating sole plates

Sole plate

J———— AvcL
|

Breather membrane —0:
lapped 25mm below the |
bottom of the sole plate

\ Bottom rail

10mm maximum

| _'_ packing without
[ I Engineers approval

DPC

Sole plate should not overhang or
be set back from the substructure
by more than 12mm on a 89mm
sole plate and 20mm for a 140mm
sole plate.

Sole plate may be levelled
locally with packers then
grouted and fixed to
Engineers recommendations

Sole plate/foundation junction

Timber frame 4 N Note: Internal linings have
| | not been shown for clarity. A
Breather membrane service void may be specified
lapped 25mm below the | H
sole plate | IO— VCL lapped with DPC and
P
Full height open perpends I- |
to provide drainage and ] 1 Sole plate
ventilation to the cavity - =
I 3 A

Sole plates must located I A

at least 150mm above < 4

external ground level

<
/\// /\// /\// /\// /\// A 4 N
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All of the drawings shown in this sub-section are strictly in relation to our Warranty requirements. Please refer to the Building Control Body to ensure the detailing achieves compliance with relevant Building Regulations in respect of

thermal and fire requirements.
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6.2.6 TIMBER FRAME: Superstructure wall panel construction

Timber frame wall panels

Timber frame external wall panels shall:

Be manufactured in accordance with the Engineer’s design.

Consist of solid timber studs and rails.

Have studs at a maximum of 600mm centres and a minimum width of 37mm.
Be braced with a structural sheathing board.

Provision of cavities to all framed structures

All timber and light steel frame external wall panels must be provided with a drained cavity between the cladding and the
structural frame. In addition; the cavity will be required to be ventilated for timber framed external walls. The frame should

also be protected by a suitable third party approved breather membrane. Breather membranes should be of minimum Class
W?2 zero leakage in accordance with BS EN 13859, higher Class W1 will be requested when used in areas of high exposure

to wind driven rain or where rain penetration of the cladding is expected.

Fixings and junctions

All fixings are to be installed to the Engineer’s specification, unless otherwise justified:

Junctions of wall panels and sole plates/head binders should not occur together.

Head binder laps should wherever possible occur over a stud, preferably at least 600mm from the panel junction.
Wall panel to wall panel connections should be a maximum of 300mm centres.

Bottom rail to sole plate fixings should be one or two per stud bay.

Wall panels should be adequately braced during erection to maintain tolerances.

Disproportionate collapse components and fixings must be installed if specified.

Multiple stud clusters which are considered structural (e.g. point load-bearings) should be designed by an Engineer.
Point loads must be transferred down through wall panels and floor zones to foundations.

Special considerations should be given to protecting closed panels from exposure to moisture during delivery, storage
and erection.

= Engineered timber components should not be exposed to moisture for longer periods than those stated by the
manufacturer.

Roof trusses/rafters should be adequately fixed to wall panels.

Floor joists should be nailed down to wall panels.

If no head binder is present, floor joists must bear directly over studs.

Wiaistbands and alignment of floors over walls should remain within tolerances for wall panels.

Timber framing components and structural sheathing boards may be fixed with:

= Nails.
= Staples.

Nail fixings should be:

= Austenitic stainless steel.
= Galvanised.

= Sherardized.

Staple fixings should be austenitic stainless steel or similar.

Openings

All openings including doors, windows, flues and ventilation ducts should be designed and constructed to maintain structural

performance.

Sheathing boards

Sheathing boards are fixed to the timber frame in order to provide racking resistance to the structure. Structural sheathing
board materials may be any of the following:

= Orientated strand board (OSB).

= Plywood.
* Impregnated soft board.

© MD Insurance Services Limited 2024

= Other board material with suitable third-party certification.

= All wood-based panel products should comply with BS EN 13986: Wood-based panels for use in construction
characteristics, evaluation of conformity and marking.

= OSB should be grade 3 or 4 in accordance with BS EN 300: Oriented Strand Boards (OSB) - Definitions, classification
and specifications.

= Plywood should be at least Class 2 Structural in accordance with BS EN 636: Plywood Specifications.

= Impregnated soft boards should be Type SB.HLS in accordance with BS EN 622-4: Fibreboards, specifications and
requirements for soft boards.

= Non timber based boards must have third party accreditation that has been approved by the Warranty provider.

Please note: We do not accept the use of MgO boards.

Typical wall panel

Sheathing
board x

1. All structural timber whether machine or visually graded shall be in accordance with BS EN 14081: Timber structures -
Strength graded structural timber with rectangular cross section. All load-bearing solid timber studs, rails, binders and sole
plates should be of a minimum dry graded C16.

2. Any point load imparted onto the timber frame should be transferred down through the building to the foundations with the
use of multiple studs, as required by the Engineers design. If these are not installed during the manufacture of the panels
the requirement for installation must be clearly conveyed to site.

3. Wood-based board materials used for sheathing should be fixed to the studwork frame leaving a 3mm minimum gap

between boards to allow for moisture-related movement.

The fixings securing the structural sheathing board to the timber studwork wall panels provide racking resistance as
calculated by the Engineer. The sheathing board shall be fixed to the timber studwork in strict accordance with the
Engineer’s fixing schedule. Fixing centres should not exceed 150mm around the perimeter of the board and 300mm
centres in the field of the board. Sheathing fixings must not be over-driven through the face of the sheathing board.

5. Studs should be provided around window and door openings and adjacent to movement joints to allow the installation of

wall ties or other cladding fixings. They should be accurately cut to length and bear tightly against the wall panel top and
bottom rails.

6. Alintel may be required where openings do not fall between studs unless the vertical load is adequately transferred by

other elements.

7. Lintels will require support of cripple studs. All structural timber should be treated with a preservative suitable for the ‘Use

Class’ and ‘Service Factor’ applicable to its use.
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6.2.7

TIMBER FRAME: Breather membrane, drilling of studs, and services

Breather membrane

A breather membrane is a water-resistant moisture vapour permeable membrane
used to provide secondary protection from moisture once the building is complete
and may be used to provide temporary weather protection during construction.

The timber frame structure should always be protected by a breather membrane
facing the external wall cavity. A breather membrane must always be installed
irrespective of the external sheathing board product.

Breather membranes should:

= Have appropriate third party product approval.

= Have a vapour resistant to less than 0.6MNs/g (0.12 Sd) when tested in
accordance with BS EN ISO 12572 using the set of conditions C and using
five test specimens.

= Be a minimum Class W2 or better in accordance with BS EN 13859-2.

= Be a minimum Class W1 in areas of very severe exposure, where liquid water

penetration of the cladding is anticipated or where the membrane is likely to

be left exposed during construction.

Be capable of resisting water penetration.

Be durable to resist site damage when wet.

Be self-extinguishing.

Be securely fixed to protect the outside face of the timber frame structure with

austenitic stainless steel staples.

= Be placed on the outside of the timber structure and any external insulation
adjacent to the external wall cavity.

= Be trimmed to leave 25mm lap below the lowest timber sole plate.

= Be repaired if damaged.

= Have the location of solid timber studs clearly marked on the outer face of
the breather membrane to ensure that cladding fixings are installed into solid
timber.

Breather membranes should be lapped by a minimum of 100mm at horizontal
joints, and a minimum of 150mm at verticalﬂ'oints. Vertical joints should be
sta?gered at regular intervals where possible. The breather membrane should
be lapped to deflect moisture away from the timber frame structure (upper layers

over lower layers).

Breather membranes should be fixed using austenitic stainless-steel staple nails
at the following centres:

= Horizontal
= Panel centres - 600mm max.
* Horizontal membrane joint - 150mm.
* Head and base of panels - 150mm.
= \Vertical
= 300mm centres vertically (may be increased to a maximum of 500mm
when verified with third party ce