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PART C

Site preparation and resistance to moisture

APPROVED DOCUMENTS

This publication includes the following Approved
Documents:

FAGE
C1/2/3 GSite preparation, drainage and
contaminants 1
c4 Resistance 10 weather and ground

mcgiura

These documents have baen approved by the
Secretary of State as practical guidance to
meeting the requirements of the above
Paragraphs in Schedule 1 to the Regulations, but
there is no obligation to adopt any particular
solution in the documents if you prefer to meet the
requirement in some other way.

If a contravention of a requirement is alleged then,
if you have followed the guidance in the
document, that will be evidence tending 1o show
that vou have complied with the Regulations. If

u have not followed the guidance then that will

evidence tending to show that you have nol
complied. It will then be up to you to demonstrate
by other means that you have satisfied the
requirement.

Other requirements

The guidance relates only to the Reguirement
given ai the start of each document. The building
work will also have to comply with the
reaquiraments of any other relevant paragraphs in
Schedules 1 and 2 to the Regulations. Other
Approved Documenis give guidance on the other
requirameants in Schadule 1.

Materials and Workmanship

Any building work to which a requirament of tha
regulations applies must, in accordance with
Flag ulation 7, be carried out with proper materials
and ina warkmanlike manner. You may show that
you have complied with this requirement in a
number of ways, for example by following an
appropriate British Standard or British Board of
Agréement Certificate. You will find further
guidance in the Approved Document on Maternals
and Workmanship.

British Standards and British Board of
Agrément Certificates

Whan a daocument makes reference to a named
British Standard, the relevant version of the
Standard is tha one listed at the end of the
publication,

Building Regulations are made for specific
purposes; health and safety, energy conservation
and the welfare and convenience of disabled
people. British Standards and Agrément
Cerificates are relevant guidance to the extent
that they relate to these considerations. The

Standards and Cerificates themselves may
address, also, other aspects of parformance such
as serviceability or aspects which although they
relate to health and safetly are ones which are not
covered by the regulations.

The Secretary of State has agreed with the British
Board of Agrément the aspects of pedormance
which they need to assess in preparing their
Cerificates in order that the Board may
demonstrate the compliance of a product or
gystem, which has an Agréement Cerificate, with
the requirements of the regulations. An Agrement
Carificate issued by the Board under these
arrangaments will give assurance that a product
or system o which the Cartificate relates, if
properly used in accordance with terms of the
Centificate, will meel the relevant requirements.




SITE PREPARATION AND CONTAMINANTS

Building Regulations — the Requirement

This Approved Document deals with the following
Requirements from PART C of Schedule 1 to the

Building Regulations 1985;

Requirement

Limis on application

She.

Site

Preparation of site

€1, The ground 1o be covered by
the building shall be reasonably
free from vegetable matier,

Damperous and affensive subsiances

C2l. Precoutions shall be taken 1o
avoid danger o health caused by
substances found on or in the

und to be covered by the
uilding.

Suhbsoll drslnage

3 Subsoil drasnage shall be pro-
wided if it is peeded to avaid—
fu) the ge of LIRS
ture o the interiorof the buikding:
ar
(b damage to the fabric of the
building.

Acceptable level of performance

0.1 Toreduce the risks to their health and safety
persons in buildings, and the stability of the

building which they are in, should be safeguarded

against the adverse effects of;
(a) vegetable matter, and
(b) ground water, and

(c) contaminants in or on the ground to be
covered by the building.

0.2 Contaminant means any material in or on

the ground to be covered by the building
{including faecal or animal matter) and any
subsiance which is or could became oxic,
corrosive, explosive, lammable or radioactive
and so likely to be a danger to health or safaty.
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C1/2/3

Section 1

wile preparatio

e iRl lnEaTm e
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NORMAL SITE PREPARATION

1.1 A building will meet the performance if
provisions are made at least to tha axtant
described in this Section.

ORGANIC MATERIAL

1.2 Turf and other vegetable matter should be
ramavead from the ground to be covered by the
building at least to a depth sufficient to pravant
later growth.

This provision doas not apply 1o a building which
is 1o be used wholly for:

(a) storing goods, provided that any persons who
ara habitually employved in the building are
engaged anly in taking in, caring for or taking out
the goods, or

(b) a purpose such that the provision would not
sarve to increase protection to the health or safety
of any persons habitually amployved in the
building.

1.3 Where the ground to be covered by the
building contains tree roots or readily
compressible material (even if it containg no
organic material) which could affact the stability of
the building. (see also Approved Document A1/2
Loading and ground movement)

1.4 Building services (such as below ground
drainage) should be sufficiently robust or flexible
to accommodale the presence of any roots, Joinis
shauld be made so that roots will not penatrate
them.

SITE DRAINAGE

1.5 The provisions which follow assume that the
site of the building is not subject to flooding or, if it
is, that appropriate steps are being taken.

1.6 Where the extent of ground water could affect
the stability of the building. (see also Approved
Document A1/2)

1.7 Where the water table can rise to within
0.25m of tha lowest floor of the building, or where
surface water could enter or adversely affect the
building, either the ground to be covered by the
building should be drained by gravity or other
effective means of safeguarding the buildin
should be taken. (see Alternative Approach

1.8 The water table is likely to be high where the
ground is damp in dry weather, where the type of
vegetaton indicates damp ground and wherea tha
site of the building is surrounded by higher
ground.

1.9 [f an active subsoll drain is cut during
excavation it should:

(a) Ifitisto pass through the building, be relaid in
pipes with sealed joinis and have access points
outside the building, or

(b) be rerouted around the building, or
{c) be rerun to another outfall. (see Diagram 1)

iagram 1 Subsoils drain cut duri
Diagra ng
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Alternative approach

1.10 The performance will be met if, as an
alternative to providing or rerouting subsoil
drainage, the building is designed and
constructed to prevent the passage of ground
moisture to the inside or to materials which would
be adversely affected. (see Approved Document
C4 Aesistance to moisture)

Site preparation, drainage and contaminants
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C1/2/3

Section 2
Contaminants

The ground fo be covered by a building includes
the ground to be covered by its foundations. (see
paragraph 0.2 for the meaning of contaminant)

SIGNS OF CONTAMINANTS

2.1 Sites where the ground to be covered by the
building is likely to contain contaminanis may be
identified at an early stage from planning records
or from local knowledge of previous uses.
Examples of such sites are given in Table 1.
Howewer, there m?l be occasions whean a site has
not bean identified and the presance of
contaminants is only suspectad later. Some signs
of the possible presence of contaminants are
given in Table 2

2.2 If any signs of possible contaminants are
presant the Environmental Health Officer should

ba told atonca, If e confirms the presence of any
of the contaminants listed in Table 2 the relevant
actions described will meet the performance.
These actions assume that the ground to be
covered by the building will havea at least 100mm
of msitu concrete laid over it

¥ e

Asbasios works

Charmical works

Fas works, coal carbonisaiion plants and anciliary
byproduc| works

Industrias making or using wood presarvalives

Landfill and oifhar washe disposal sites

Matal mines, smalters, foundries, sleel works and metal
finishing works

Munitione production and tasting sies

Wuckear installations

(Ml storage and distribution sites

Papar and prnting works

Rallway land, aspectally the Earger sidings and depots

Scrap yards .

Sewane works, sewage farms and sludge disposal sites

Tanneries

e hiiemideph et kol ;
Signs
possible contamination Passible contaminani Relevant action
(a} “egalation
{absence, poor metals, metal compounds nans
E:DT.I:?“MI HgAanic compounds, gases reimoval
(Bl Surface maberials matals, metal compownds e
e L oy and fary wases o, Wiy o
wastes and residuss] HE_H""E -
asbesios (loose] filling or sealing
other fibres i

nlz campounds
inzluding phanols

ramaoval o filling

potantially combustible matarial
including cosl and coke dust

removal or inar filling

reluse and waste

removal

{e) Fumas and odours
{may indicabe arganic
chamicals 8 wery ke
concantrations)

flammakda, explosive and
asphyxiating gases incleding
methane and carban diocdde

ramoval

the conetruction & bo
e free from unventilgted
vnids

cOrfosng liquads

sramaoval, filling or sealing

fancal, animal and vegelable
matter (biologically aclive)

remanil ar filling

(dj Dwums and comtaines WEFIDLIE
[whether full or emply)

*ramoval wilh all contaminated ground

Mi
Whare removal S marked with an asierisk (*) the local
aulhonty may raguire the work to ba done by a specialisl

Sile preparalion. dralnage and coniaminanis
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DEFINITIONS

2.3 In Table 2:

Removal means that the contaminant itself and
any contaminated ground to be covered by the
building should ba taken out to a depth of 1m (or
less if the Local Authority agrees) below the laval
of the: lowest floor and taken away to a place to be

named by the Local Authority. Where Removal s
rnarked by an astenisk (* ) the Local Authority may
require the work to be done by specialists,

Filling means that the ground to be covered by
the building is 1o be covered to a depth of 1m (or
less if the Local Authority agrees) with a material
which will not react adversely with any
contaminant remaining and will be suitable for
making up levels, The type offilling and the design
of the ground floor should be considered
together.

Inert filling means that the filling is wholly
non-combustible and not easily changed by
chemical reactions.,

Sealing means that a suitable imperforate barrier
is [aid between the contaminant and the building
and sealed at the joints, around the edges and at

the service entries. Note that polythene may not
be suitable if the contaminant is a liguid suchasa
larry waste or organic solvent.

HANDLING LARGE QUANTITIES
OF MATERIAL

2.4 Where the actions described would, for
exampla, involve the removal and handling of
large quantities of material, remedial measures
which will achieve compliance with the
regulations may be possible, but they should only
be underaken with the benefit of expert advice.
(see paragraph 2.5 — Alternative approach)

Alternative approach

2.5 In the most hazardous conditions only the
total removal of contaminants from the ground to
be covered by the building can provide a
complete ramedy. In other cases, remedial
measures can raduce the risks to acceptable
levels. These measures should only be
undertaken with the benefit of expert advice. The
Appendix is an introduction to the work of the
expert advisaer. It summarises the kind of
invastigation that he may call for and describas
soma of thea remedial measures that he may
consider.

Approved Document

slle preparation, drainage and contaminants
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Appendix
Introduction to remedial
measures

A1 This Appendix is an introduction 10 tha work
ol the expert adviser. It is not part of the guidance
gwen in Section 2,

AZ Contaminants can occur separately or in
combination and they can occur in different
concantrations, Matarials which are not
themselves contaminants may react with others
to become contaminants.

A3 Some contaminants can pose a direct threat
o persons in buildings. Thay include:

(a) malenals which may produce noxious fumes
such as methane and carbon digxide, and

(b) materials which may react with others to
produce noxious fumes and vapours, and

{c) combustible materials which can, if ignited,
cause fire ar explosion such as methane, sulphur,
coal dust, oils, tar, pitch and rubber, and

(d) radioactive materials.

Ad Other contaminants can pose an indirect
threat to persons in buildings by attacking the
fabric of a building and threatening its lang-term
stability. Thay include acids and alkalis such as
sulphates, sulphides and chlorides as well as coal
tars, phenols and mineral ails.

A5 Thera are likely to be four stages in preparing
proposals for remedial actions:

(@) sampling the ground to be covered by the
building, and

{b) analysing the samples, and
¢} assessing the hazard, and
(d) proposals for remedial actions.

SAMPLING

AB Where contamination i suspected or has
been confirmed samples will probably be taken to
define the vertical and horizontal distribution of
individual contaminants and to determine their
concentrations. Tha pasitions from which
samples have been taken will be carefully
recorded and each sample will be separately
packed.

AT I|f the contamination appears to be extensive
samples will probably be taken over the whole site
{on a regular grid where possible) at ground level
and at intervals through the full depth of the
contaminated ground. If the contamination is
clearly localised fewer samples and a depth of
0.5m to 1.0m may be sufficient.

ANALYSIS

AB The need for analysis depends on the nature
and distribution of the contaminants and the
hazards that they could present in the particular
circumstances. Samples will ba analyzad for the
most important contaminants first and it may not
be necessary to analyse for all possibla
contaminants, A propontion of the samples will be
kept for later analysis il this should prove
necessary,

AB Tha mast useful information is often obtained
by analysing a larger number of samples for a
limited range of contaminants rather than by a
comprehensive analysis of only a few samples.

ASSESSMENT

A10 When the presence and concentration of
contaminants has been found by sampling and
analysis the expert adviser can begin to assess
the hazards. He will lake into account the extent of
the confamination, the maximum concentrations
of contaminants found, the local natural
background concentrations and the importance of
the hazard in relation to the particular building. He
iz likely 1o consider the following questions:

(@) whal contaminants ara presant on ar in tha
ground to be covered by the building and in whal
concentrations?

{b) which hazards are associated with these
contaminants?

{¢) what type of building is being erected?

{d) which hazards are likely to affect the building
and its occupants?

(2] what remedial measures are appropriate to
minimise these hazards?

REMEDIAL MEASURES

A11 Remedial measures are not always neaded,
but it the hazard is unacceptable then they

become essential. Some of the more commaonly
found contaminants are listed below with some of
the remedial measures which may be considerad:

{a) Gases — The gases which can affect the
occupants of buildings include methane and
carbon dioxide.

Methane is a flammable gas which forms an
explosive mixture with air when the concentration
is between 5 and 15 per cent by volume., A 1 per
cent concentration in soil-gas suggests that
remedial measures are needed. Where carbon
dioxide is also present the range is narrowed
and when the proportion of carbon dioxide
reaches 25 per cent the methane becomes
non-flammable, and

Carbon dioxide has asphyxiating properties, A

Site preparation, drainage and contaminants
6

Spproved Document



C1/2/3

5 per cent concentration by volume in soll-gas

ests that remedial measures are needed for
buildings where people will normally be present.
REMEDIAL ACTIONS which may be considered
include:

(i} removing contaminants where practicable,
and

{iiy limited excavation, filing and sealing, and
(i) sealing service entries, and

(iv) eliminating voids (including voids due to the
settlemeant of any filling) where possible, and
{v) sealing or affectively ventilating at high and
low level voids which cannot be aliminated,

(b} Solids and liquids such as hydrocarbons,
solvents, phenals, inen refuse containing
gypsum and domestic and industrial wastes may
react to produce noxious fumes. Other chemicals
may only react in the presence of acid or alkaline
ground water, liquors or leachates. Acids may
react with limestone, chalk and other carbonate
rocks. Disturbance of the ground may activate
these reactions or release the gases they
produce,

REMEDIAL ACTIONS are similar 1o those
dascrbed for Gases.

{¢) Combustible materials — These may be
already burning and smoulder ar flame when
broken into or they may, if they are not already
burning, be ignited. They may produce gases
which If inhaled could affect the occupants of a
building. They may also produce gases which
carry the risk of explosion and fire or direct
damage 1o the building or loss of support to the
foundations in the longer term.

REMEDIAL ACTIONS which may be considered
include:

(i) where the material is known to have ignited,
removal, partial excavation and filling. This action
carries with it the risk of aggravating the severity of
the fire, and

{ii) where gases are being produced (whether or
not the material has also ignited) remedial actions
similar to those described for Gases, above

id) Radioactive materials = These may be in
enclosed containers or loose but in either case
advice will be sought from the Radiochemical
Inspectorate or the National Radiological
Protection Board.

REMEDIAL ACTIONS which may be considered
include:

(i) whara the container is intact removal

{il) where thera is no container or it is not intact,
evicavahon of all contaminated ground,

(2) Materials attacking the building fabric —
Materials, whether or not they are contaminants in
their own right, may reacl with materials normally
used for buildings and their services.

REMEDIAL ACTIONS which may be considered
include:

(i} removing the ground contaminant, particularly
where it is localized, and

(i) specifying building matenals such as sulphate
resisting cements which are sufficiently resistant
to the ground contaminant, and

(iii) pratecting the building materials with, for
example, bituminous or plastic membranes.

{s&e also Approved Document Materials and
Workmanship)

Approvad Documand

Site preparation, drainage and contaminznis
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RESISTANCE TO MOISTURE C4
Building Regulations - the Requirement

This Approved Document deals with the following
Requirement from PART C of Schadule 1 to the
Building Regulations 1985:

Requirement Limits on applcaton

Resisiamce 1o weniher and  grouml
i stre

Walls; Cd. The walls. Hoogs and rool of the

ol building shall pdequarely resist the

fliosoars, passape ol molsiuee o the inside
ol the binlding.

Acceptable level of performance

0.1 Any construction describad in paragraphs : ;
0.2 to 0.5 below will meet the requirements of Diagram 1 Floor
Paragraph C4 of Schedule 1 1o the Building
Regulations. upper surface upper surface

0.2 A floor next to the ground should prevent : i, e
maisture from the ground from reaching the upper

I
surface of the floor. ? -iaur SpacE
msture ?

0.3 A wall should prevent moisture from the tram

ground from reaching the inside of [th building growind Mmoisture

and should, if it is an outside wall, resist the from ground
gnetration of rain and snow to the inside of the eolid Aloor suspended foor
uilding

0.4 A roof should resist the penetration of T =
moisture from rain or snow to the inside of the Diagram 2 Wall
building.

ain or snow raan or snow
0.5 Floors next lo the ground, walls and roofs
should not be damaged by moisture from the H\MV_)A :
ground, rain or snow and should not carry that |
moisture to any part of the building which it would
damage.

o
i

0.6 Floor includes finishes which are |aid as pan ———— s
al the permanent construction

0.7 '_llnl'all mcludgs pie I'S._El.'.lll..IITII'IE and parapais. It | moleture i o
also includes chimneys if they are attached 1o the | from ground from ground
building. it does not include windows, doors or

s 3 eaternal wall internal wall
similar openings.

0.8 Moisture includes water vapour as well as . '
liquid water. Diagram 3 Roof

‘}_ rain or snow ‘>
27 27

phched mof Ml rool

Resistance 1o weather and ground molstune Approved Documsenl
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C4

Provisions meeting the performance

Thera are sevaral references in this document to
moisture damage. The damage in question is
damage so serious that it would produce
deterioration in a matenal or structure to the point
that it would present an imminent danger to health
or safety or (if it is an insulating material) its
parformance would ba parmanently reduced.
Damage can be avoidad aithar by preventin
maisture from getting to materials which would be
damaged or by using matenals which will not be
damaged.

Section 1
Floors next to the ground

1.1 This Section describes provisions for three
kinds of graund floors:

e ground supported floors (see paragraphs 1,310
1.8

= suspended timber fioors (see paragraphs 1,910
1.11)

» suspended concrale floors (see paragraphs
1.12and 1,13)

Refer to paragraph 0.6 for the meaning of
floor.

1.2 A floor next to the ground shoukd:

(a) prevent ground moisture from reaching the
upper surface of the floor (see Diagram 4)
This pravision does not apply 1o a building to be
used whaolly for —

{i} storing goods or accommeodating plant or
machinery, provided that any persons who are
habitually employed in the building are engaged
only in storing, caring for or ramoving the goods,
plant or machinery, or

(i) a purpose such that the provision would not
sarve lo increase protection 1o the health or safety
of any persans habitually employed in the
building, and

{b) not be damaged by moisture from the ground.

fioor finish (il pan
of construction)

... e o
S .
mossture
from

! ground

GROUND SUPPORTED FLOORS

1.3 Any ground supported floor will meet tha
parformance if the ground is covered with densa
concrete laid on a hardcore bed and a damp-proof
membrane is provided.

Technical solution

1.4 A concrele ground supported floor may be
built as follows (see Diagram §) (unless it is
subjected 1o water pressure, in which casa see
Alternative approach — paragraph 1.8):

ia) concrete at least 100mm thick (but thicker if
the structural design requires) and composed of
50kg of cement to not more than 0.11m? of fine
aggregate and 0.16m® of coarse aggregate or BS
5328, mix C10 P. it there is embedded steel, the
cancrete should be composed of 50kg of cement
to not more than 0.08Bm* of fine aggragate and
E'.‘L]-rg1 of coarse aggregate or BS %%EE mix C20
, an

{b) hardcore bed of clean broken brick or similar
inert material, frea from materials including
water-soluble sulphates in quantities which could
damage the concrele, and

(c) damp-proof membrane above or below the
concrete, and continuous with the damp-proof
courses in walls, piers and the like.

1.5 A membrane laid below the concrele should
be at least 1000 gauge polythane sheet, laid with
the joints sealed, on a bed of material which will
not damage the sheet.

1.6 A membrane laid above the concrate should
be either polythene sheet described above [but
without the badding material) ar three coats of
cold applied bitumen solution or similar moisture
and water-vapour resisting material, In each case
it should be protected either by a screed ora floor
finish, unless the membrane is pitchmastic or
]'e.illTli:lElr material which will also serve as a floar
inish.

| '—"'ln'-"l'i‘.;;ﬁ-'-""ﬁ'?r' o =
, ' i :'}-t'l'-l-"-"-';“}h".ﬂf'"--u:..:fl {50 i THoor
GOSN e
t s S et | S |
possible foor inshes damp prool membrana
agndior ecread iy be under, throwgh,
——————————— ar on top of floor

fir

mardoore

Hesisiance io weather and ground molsiure
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1.7 A timber fioor finish laid directly on concrete
may be bedded in a matarial which may also serva
as a damp-proof membrane. Timber fillets laid in
the concrete as a fixing for a floor finish should be
treated with an effective preservative unless they
are above the damp-proof membrane, (see
Dvagram & Some presarvative treatments are
described in BS 1282: 1975 Guide to the choice,
use and application of wood preservatives.

timbar fioor finigh

limiber foor finsh

matarial which timber filad

may sensa as ambaddad in
tha damp proof tha concrela
membrans
type 1 type 2
Alternative approach

1.8 The performance (see paragraph 0.2 above)

can also be achieved by following the relevant

recommendations of Clause 11 of CP 102: 1873
Protection of bulldings against water from the
round. The code includes recommendations for
loors subject to water pressure,

SUSPENDED TIMBER GROUND
FLOORS

1.9 Any suspended timber fioor next to the
ground will meet the parformance f:

(a) the ground is coveraed 80 as 1o rasist maoisture
and pravent plant growth, and

(b) there is a ventilaled air space between the
ground covenng and the timber, and

ic) there are damp-proof courses between the
timber and any material which can carry moistura
from the ground. (see Diagram T)

Diagram 7 d timber floor -
suspendad
hmt?aﬂr floor
wiErdilahed
air space

—— -
i W
m gmuﬂj covar

suspanded
timber foor
undersade
of floor 5 —
T { wall plate
at least z r'“‘ DAC
125mm al baas | |
| T5emm I _, veniliated
LI
e Cal i
— —— g, P 0L =, ground
adjoining e e = % covar
gpround leval ] ™
TSI R xp hwdcr
Technical solution

1.10 Asuspended timber floor naxt to the ground
may ba built as follows (see Diagram 8), {unlass it
is coverad with a floor finish which is highly vapour
resistant, In which case see Allernative approach
— paragraph 1.71):

(a) ground covering either —

(i) concrate at least 100mm thick, composed of
50kg of cement to not more than 0.13m? of fine
aggregate and 0.18m* of coarsa aggregate or BS
5328, mix C7.5 P if there is no embedded steal.
The concrete should be faid on a hardcore bed of
clean broken brick or any other inert material free
from materials including water-soluble sulphates
in quantities which could damage the concrete, or

(i) concrete at least 50mm thick, composed as
described above, and laid on af least 1000 gauge
polvthene sheet with the joints sealed on a bed of
material which will not damage the sheet.

To prevent water collecting on the covering, either
the top should be entirely above the highest level
of the adjoining ground or the covering should ba
laid 1o fall to a drainage outlet above the lowest
level of the adjoining ground. (see Diagram 9)

{b) wentilated air space measuring at least
Tomm from the concrete to the underside of any
wall plates and at least 125mm to the underside of
the suspended timber ficor.

Each external wall should have ventilation
openings placed so that the ventilating air will
have a free path between opposile sides and to all
parts. The openings should be large enough 1o
give an actual opening of at least equluaienl to
3000mm?® for each metre run of wall. Any pipes
neaded to carry ventilating air should have a
diameter of at least 100mm.

(c) damp-proof courses of impervious sheet
material, engineering brick or slates in cameant
mortar or other material which will prevent the
passage of moistura,

Approved Documan
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Alternative approach

1.11 The performance (see paragraph 0.2
above) can also be met by following the relevant
recommeandations of Clausa 11 of CP 102: 1973
Protection of bulldings against water from the
ground,

SUSPENDED CONCRETE GROUND
FLOORS

1.12 Anvy suspended floor of in-situ or precast
concrete next o the ground will maet the
pariormance if it will prevent molsture from
reaching the upper surface and if the
reinforcement is protected against moisture

Technical solution

1.13 A suspended concrete floor may be built as
tollows (see Diagram 10):

(a) in-situ concrete at least 100mm thick (but
thicker if the structural design requires)
containing at least 300kg of cemeant for aach m? of
concrete, or

(b} precast concrete construction with or
without infilling slabs, and

(c) reinforcing steel protected by concrete
cover of at least 40mm if the concrete is in-situ,
and al least the thickness required for a moderate
exposure if the concrele is precasi, and

Diagram 9 Suspended floor — Diagram 10 Suspended concrete
preventing water collection ground H!I:ll_l'
-
: floor i
highesi — ; Py " suspended concrete
lewal + - i ol fkaar
-h."""*:-. ground
: corvir air spaca
o i S ground
g
~_ | old (d) damp-proof membrane to be provided if —
i M,
A ground (1) the airspace balow the slab is less than 75mm,
e OV drainage {'r A A
et (i} the air space is unventilated, or
el (iii) the ground below the floor has been
* excavated below the lowest level of the

surrounding ground and will not be effectively
drained

Refer to paragraphs 1.4 to 1.6 tor details of a
damp-proof membrane and 1.10(b) for a
ventilated air space.

12
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Section 2
Walls

2.1 This Section describes provisions for three
kind= of walls:

« internal and external walls (see paragraphs 2.3
to 2.6/

» solid external walls (see paragraphs 2.7 0 2.9),
and

e cavity external walls (see paragraphs 2,10 to

2.13)

A wall includes piers, columns and parapets. it

also includes chimneys if they are attached to the
building. A wall does not include windows, doors
or similar openings.

2.2 Walls should:

(a) prevent moisture from the ground from
reaching the inside of the building (see
Diagram 11), and

(b} not be damaged by moisture from the ground
and not carry moistura from the ground to any part
which would be damaged by it

gnd, il the wall is an extemal wall;

(c) resist the penetration of rain and snow 1o the
ingide of the building, and

{d) not be damaged by rain and snow and not
carry rain and snow to any pan which would be
damaged by it.

Provisions (a) and (c) do not apply to a bullding to
ba used wholly for —

(I} storing goods, provided that any persons who
are habitually employed in the buikding are
engaged only in storing, caring for or removing
the goods, or

(i) a purpose such that the provision would not
serve 1o increase protection to the health or safety
of any persons habitually emploved in the
building.

ra‘l‘ri/ni‘snnw :

o

moesha moEsiung
{a) External | from (b} Internal | from
wall ground wall ground

INTERNAL AND EXTERNAL WALLS

[maoisture from the ground)

2.3 Any internal or external wall will meet the
performance if a damp-proof course is provided.

Technical solution

2.4 An intermal or external wall may be built as
follows., (unless it is subject to ground water
preasure, in which case see Alfarnalive approach
— paragraphs 2.5 and 2.6)

(a) dump-prnuf coursa of bituminous matarial,
engineering bricks or slalas in cemeant mortar or
any other material that will prevent the passage of
moisture. The damp-prool course should be
continuaus with any damp-proof membrane in the
floors, and

{b) if the wall is an external wall the damp-proof
course should be at least 150mm above the level
of the adjoining ground (see Diagram 12} unless
the design is such that a part of the building will

protect the wall, and

Diagram 12 External or internal wall

q damp proof coursa

the wall demp prood
| coursa should ba
continuows with the
finor damp prood
membrans

{g) iftha wall is an external cavity wall the cavity
should be taken down at least 150mm below the
level of the lowest damp-proof course or a
damp-proaf tray should be provided so as to
prevent rain and snow passing to the inner leal.
{see Diagram 13

Iowest : : !m : L@

damgp proof
Courssa
lavel dpc e
R e .
al keast
150mm
wiall cavily
depth
h IR .

{a) Cavity carried down B

= |

S

e ey |

=

dpe

R a:«l"'

E:

SR ﬂ_

iray leading water
o oulsice of wel

(b} Damp proof tray|
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Alternative approach

2.5 The performance can also ba mat
following the ralevant recommendations of
Clause 10 of BS CP 102: 1973 Protection of
buildings a‘cgafnsr water from the ground.
Section 2 of the code includes recommendations
for walls subject to ground water pressura
including basement walls.

ADDITIONAL PROVISIONS FOR
EXTERNAL WALLS

(maisture from outside)

2.6 Aswell as giving protection against moisture
from the ground an external wall should also give
protection against rain and snow. This protection
can be given by a solid wall of sufficient thickness

(see paragraphs 2.7 to 2.9) or by a cavity wall (see
paragraphs 2.10 to 2.14) or by an impervious or
weather-rasisting cladding. (see Section 3)

SOLID EXTERNAL WALLS

2.7 Any solid wall will meet the performance if it
will bl . rainand snow until it can be releasedina
dry period before;

(a) penetrating to the inside of the building, or

(D) causing damage to the building.

The wall thickness will depend on the lype of brick
or block and an the severity of the exposure 1o
wind and rain. A method of describing the severity
of the exposure to wind-driven rain iz described in
BSl Draft for Development DD 93; 1984,

Technical solution

2.8 A solid external wall in conditions of very
savere exposure should be protected by extarnal
cladding but in conditions of severe exposura
may be built as follows (see Diagram 14):

(a) brickwork at least 328mm thick, dense
aggregate concrete blockwork at least 250mm

thick, or lightweight regate or aerated
autoclaved concraia Eﬂchmrh at least 215mm

thick, and

(b) rendering = The exposed face of the bricks
or blocks should be rendered or be given no less
protection. Rendaring should be in two coats with
a total thickness of 20mm and should have a
scraped or textured finish.

The strength of the mortar should be compatible
with the strength of the bricks or blocks. The
joints, if the wall is to be rendered, should be
raked out to a depth of at least 10mm.

The rendering mix should be 1 part of cement, 1
part of lime and & parts of well graded sharp sand
(nominal mix 1;1;8) unless the blocks are of
densa concrale aggregate, in which case the mix
may ba 1:4:4,

BS 5262: 1976 External rendered finishes
includes recommendations for a wider range of
mixes according to the seventy of the exposure
and the type of brick or block.

The rendering should be protactad from the
weather for at least 3 days.

{c) copings should be provided where the tops
of wails etc would octherwise be unprotected (see
Dvagram 15). Unless the coping and joints will be a
complete barmer to moisture, a damp-proof
course should also be provided.

mcisiure from
rain or Snow

3

COping

damp proof
course (unless

COping IMpervious
10 molsure)

veall

(d) damp-proof courses should be provided to
direct rain and snow towards the face of the wall as
follows {unless the design is such that a part of tha
building will protect the wall) =

(i) wheare the downward flow will be interrupted
by an obstruction, such as a lintel, and

Diagram 14 Solid external wall (i) under openings unless there is a sill and the
- e sill and its joints will form a complete barrier, and
p (i) where an internal wall is carried up as an
rismucdened linish external wall.
proteciing 2
axposad face e
af wall E e
i brckwiork
R ar
| blockwork
Rasistance o waather and grownd modsiure _ﬁ'pprnﬁd Dvocurment
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Alternative approach

2.9 The performance can also be mel by
following the relevant recommendations of:

(a) BS 5628 Code of practice for the structural
use of masonry: Part 3: 1985 Materials and
companents, design and workmanship, The
Code describes alternative constructions to sult
the severity of the exposure and the type of brick
ar block, and

(b) BS 5390: 1976 Code of practice for stone
masonry. Section three of the Code includes
recommendations for walls ashlared with stone or
cast stone and rubble or rubble faced walls of
stone or cast sione.

CAVITY EXTERNAL WALLS

2.10 Any extarnal cavity wall will meet the
performance if the outer leaf is separated from the
inner leal by a drained air space or in any other
way which will prevent rain and snow from being
carried 1o the inner leal.

Technical solution

211 A cavity external wall may be buill as
follows:

(a) outer leaf masonry (bricks, blocks, stone or
cast stone), and

(b) cavity at least 50mm wide. The cavity only to
be bridged by wall ties or by damp-proof trays
pravided to prevent moisture baing carried to the
inner leaf (see 2. 13 for cavity insulation), and

(c) inner leaf masonry or frame with lining.

Alternative approach

2.12 The performance can also be met by
following the relevant recommendations of BS
5628 Code of practice for use of masonry. Pan 3
1985 Materials and components, design and
warkmanship. The Code indicates faclors
attecting rain panetration of cavity walls.

Cavity insulation

2.13 An insulating material may be placed in the
cavity between the outer leaf and an inner leaf of
masonry construction under the following
conditions:

(a) arigidthermal insulating material buill into
the wall should be the subject of a curreni British
Board of Agrément Certificate and the work
should be carried out in accordance with the
requiremeants of that certificate, and

(b) urea-formaldehyde foam insered into the
cavity after the wall has been constructed should
be in accordance with BS 5617; 19085
Specification for urea-formaldehyde (UF) foam
systems suffable for thermal insulation of cavity
walls with masanry or concrete inner and outar

leaves and should be installed in accordance with
BS 5618: 1985 Code of practice for the thermal
insulation of cavity walls (with masonry or
concrete inner and outer feaves) by filling with
uraa-formaldehyde (UF) foam systems, The
suitability of the wall for foam filling is to be
assessed before the work is carried out and the
person undertaking the work should hold or
operate under a current BSI Certificate of
Reqgistration of Assessed Capability, and

(c) other insulating materials inseread into the
cavity after the wall has been constructed shaould
be installed in accordance with BS 6232 Thermal
insuwation of cavity walls by filling with blown
man-made mineral fibre Part 1: 1982
Specification for the performance of installation
systems and Part 2: 1982 Code of practice for
installation of blown man-made mineral fibre in
cavity walls with masonry and/or concrete leaves.
The suitability of the wall for filling is to ba
assessed before the work is carried out and the
person undertaking the work should hold or
operale under a current BSI Certificate of
Registration of Assessed Capability.

Alternatively the insulating material should be the
subject of a current cerificate by the British Board
of Agrément (BBA). The work should be carried
out in accordance with the terms of that cerificate
by operatives either directly employed by the
holder of a BBA certificate or employed by an
instalier approved to operate under tha BBA
certificate.

2.14 The suitability of the wall for filling should be
assessed before the work is carried out in
accordance with BS 8208 Guide to the
assessment of suitability of external cavity walls
for filling with thermal insulants, Part 1: 1985
Existing tradifional cavify construction.
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Section 3

Cladding for external walls
and roofs
3.1 Cladding should:

(a) resistthe penetration of rain and snow to the
inside of the building, and

(b) notbe damaged by rain or snow and not carry
rain or snow to any part of the building which
would be damaged by it. (see Diagram 16)

Diagram 16 Cladding — principle

rain of Snow

-

o

the type of :
cladding should

relata o the S
EilB BXpODEUre
conditions

CLADDING

3.2 Cladding can be designed to protect a
building from rain or snow (often driven by the
wind} either by halding it at the face of the bullding
or by stopping it from p&nauating beyond the back
of the cladding. (see Diagram 17)

ml_. gy :

e

rain
Or BNEW ™.

W

(a) Impervious cladding

rain -

T
of SR0Ww =

v

mioisiura rasisting
layar

(b) Weather-resisting cladding backed
by molsture-rasisting layer

3.3 Any cladding will meet the performance if:

(&) It is jointless or has sealed joints, and |s
impervious to moisture (20 that moisture will not
enter the cladding), or

(b) it has overlapping dry joints, is impervious or
weather-resisting, and is backed by a material
which will direct rain or snow which entars the
cladding towards the outside face.

3.4 Some materials can deteriorate rapidly
without special care and they should only be used
as the weather-resisting part of a wall or roof if
certain conditions are mel {see Approved
Document Materials and workmanship).

The weather-resisting part of a wall or roof does
not include paint nor does it include any coating,
surfacing or rendering which will nat itself provide
all the weather resistance.

Technical solution
2.5 Cladding may be:

(a) impervious including metal, plastic, glass
and bituminous products, or

(b) weather-resisting including natural stone or
slate, cement based products, fired clay and
waod, or

{c) moisture-resisting including bituminous
and plastic products lapped, if used as a sheet
material, at the joints,

MNote: Thesa materials should be permeable 10
waler vapour unless there iz a vantilated space
directly behind the material, or

(d) jointless materials and sealed joints
should allow for structural and thermal movement.

3.6 Dry joints between cladding units should be
designed so that rain and snow will not pass
thraugh them, or the cladding should be designed
s0 that rain or snow which enters the joints will be
directed towards the exposed face without it
penetrating beyond the back of the cladding

Mote: Whether dry joints are suitable will depend
on the design of the joint or the design of the
cladding and the severity of the exposure to wind
and rain,

3.7 Each sheet, tile and saction of cladding
should be securely fixed.

Alternative approach

3.8 The performance can also be met by
following the relevant recommendations of:

(a) (for walls and roofs) BS CP 143 Sheet roof
and wall coverings. The Code includes
recommeandations for troughed and corrugated
aluminium (Part 1: 1958), zinc (Part 5: 1964),
?alwmaed corrugated steel (Part 10; 1973), lead
Part 11: 1970), copper (Part 12: 1970),
alurninium (Part 15: 1973) and semi-rigid
asbestos bitumen sheet (Part 16; 1974), and
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(o) (forwalls and rools) BS 6247 Code of practice
for sheel wall and roof coverings Part 14; 1975
Corrugated asbestos cement, and

(&) (for walls and steep roofs) BS B200: 1985
Code of practice for the design of
non-loadbearing external vertical enclosures of
buildings, and

id) (for walls only) BS CP 297: 1972 Precast
concrete cladding (non-loadbearing), and

(e) (for walls only) BS CP 298: 1972 Natural
stone cladding {non-loadbearing),

These documents describe the materials and
contain design considerations including
recommendations for fixing.

Approved Documanl
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British Standards referred to

C4

BS 1282: 1975 Guide [o the choice, use and
application of wood preservatives.

BS 5262 1976 Code of practice for external
rendered finishes

Amendment slip number 1: AMD 2103.

BS 5328: 1981 Specifying concrate, including
ready-mixed concrete,

BS 5390: 1976 Code of practice for stone
masonry

Amendment slip number 1: AMD 4272,

BS 5617: 1985 Specification for
urea-formaldehyde (UF) foam systems suitable
for thermal insulation of cavity walls with masonry
or concrete inner and outer leaves,

BS 5618: 1985 Code of practice for the thermal
insulation of cavity walls (with masnn? or
concrete inner and outer leaves) by filling with
urea-formaldehyde (UF) foam systems.

BS 5628 Code of practice for the structural use of
masonry,

Part 3: 1985 Mafenals and components, design
and workmanship,

BS 8232 Thermal insulation of cavity walls by
filing with biown man-made mineral fibre,

Part 1: 1982 Specification for the performance of
instaliatton systems,

Part 2: 1982 Code of practice for instaliation of
blown man-made mineral fibre in cavity walls with
masanry andfor concrete leaves,

BS 524T Code of prachice for sheel roof and wall
COVETINgSs.

Part 14: 1975 Corrugated asbesios cement
Amendment slip number 1: AMD 2821 2: AMD 3502

BS B200: 1985 Code of practice for design of
nan-loadbearing external vertical enclosures of
buildings.

BS B208: Guide to assessmen! of suitabiity of
external cavity walls for filling with thermal
insulants,

Part 1: 1985 Existing traditional cavity
construciion.

CP 102 1973 Protection of buildings against
water from the ground.

CP 143 Sheet roof and wall coverings,
Part I: 1958 Aluminium, corrugated and
fraughed

Amendment slip number 1: PD 4346,
Part 5:1964 Zinc

Part 10: 1973 Galvanised corrugated steal .
Part Il : 1870 Lead

Part 12: 1970 Copper

Amendment slip number 1; AMD BE3,
Part 15; 1973 Aluminium

Amendment slip number 1: AMD 4473,

Part 16: 1974 Sami-rigid asbestos bitumen
sheet.

CP 297: 1972 Frecast concrele cladding
{non-loadbearing)

CP 298: 1972 Nafural sfone cladding
(non-icadbearing).

DD 93: 1984 Meathods for assessing exposure to
wind-driven rain.
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