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Technical Bookl ets

This Technical Booklet is one of a series that has been prepared by the
Department of Finance and Personnel (the Department) for the purpose of
providing practical guidance with respect to the technical requirements of
the Building Regulations (Northern Ireland) 20xx (“the Building
Regulations”).

Technical Booklets are intended to provide guidance for some of the more
common building situations. However, there may well be alternative ways of
meeting the requirements of the Building Regulations. There is no obligation
to follow the methods or comply with the standards set out in this Technical
Booklet if you prefer to meet the requirements in some other way.

Other requi rements

The guidance contained in this Technical Booklet relates only to the
requirements of Regulations N3, N4, and N5. The work will also have to
comply with all other requirements of the relevant Building Regulations.

Diagrams

The diagrams in this Technical Booklet supplement the text. They do not
show all the details of construction and are not intended to illustrate
compliance with any other requirement of the Building Regulations. They
are not necessarily to scale and should not be used as working details.

British Standar ds and European Technic al Speci fic atio ns

The Building Regulations are made for the following specific purposes,
securing the health, safety, welfare and convenience of people, furthering
the conservation of fuel and power, furthering the protection and
enhancement of the environment and promoting sustainable development.
Standards and technical approvals are relevant guidance to the extent that
they relate to these purposes. However, they may also address other
aspects of performance such as serviceability, or aspects which although
they relate to health and safety are not covered by the Building Regulations.

In this introduction and throughout this Technical Booklet any reference to a
British Standard shall be construed as a reference to –

(a) a British Standard or a British Standard Code of Practice;

(b) a harmonized standard or other relevant standard of a national
standards body of any Member State of the European Economic Area;

(c) an international standard recognized for use in any Member State of
the European Economic Area;

(d) any appropriate, traditional procedure of manufacture of a Member
State of the European Economic Area which has a technical
description sufficiently detailed to permit an assessment of the goods
or materials for the use specified; or
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(e) a European Technical Approval issued in accordance with the
Construction Products Directive,

provided that the proposed standard, code of practice, specification,
technical description or European Technical Approval provides, in use,
equivalent levels of safety, suitability and fitness for purpose as that
provided by the British Standard.

The Department intends from time to time to review the guidance in its
Technical Booklets to reflect emerging European harmonised standards.
Where a national standard is to be replaced by a European harmonised
standard, there will be a co-existence period during which either standard
may be referred to. At the end of the co-existence period the national
standard will be withdrawn.

Products conf orm ing with a European Council Directive

Any product designed and manufactured to comply with the requirements of
a European Council Directive does not have to comply with any other
standard or part of a standard, whether British, International or other, which
relates to the same characteristic or specific purpose as the EC Directive.

CE marked const ruct ion products

Any construction product (within the meaning of the Construction Products
Directive) which bears a CE marking shall be treated as if it satisfied the
requirements of any appropriate British Board of Agrèment Certificate,
British Standard or British Standard Code of Practice relating to such a
product, where the CE marking relates to the same characteristic or specific
purpose as the Certificate, Standard or Code of Practice.

Named standar ds

Where this Technical Booklet makes reference to a named standard, the
relevant version of the standard is the one listed in Appendix C. However, if
this version has been replaced or updated by the issuing standards body,
the new version may be used as a source of guidance provided that it
continues to address the relevant requirements of the Building Regulations.
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Mater ials and wor kmanship

Any work to which a requirement of the Building Regulations applies must,
in accordance with Part B of the Building Regulations, be carried out with
suitable materials and in a workmanlike manner.

You may show that you have complied with the requirements of Part B
(Materials and workmanship) by the appropriate use of –

(a) a product bearing CE marking in accordance with the Construction
Products Directive (89/106/EEC)1 as amended by the CE Marking
Directive (93/68/EC)2, the Low Voltage Directive (2006/95/EC)3 and
the EMC Directive (2004/108/EC)4;

(b) a product complying with an appropriate technical specification (as
defined in those Directives mentioned above), a British Standard, or
an alternative national technical specification of a Member State of the
European Union or Turkey5, or of another State signatory to the
Agreement on the European Economic Area (EEA) that provides an
equivalent level of safety and protection, or

(c) a product covered by a national or European certificate issued by a
European Technical Approval Issuing body, provided the conditions of
use are in accordance with the terms of the certificate.

You will find further guidance in Technical Booklet B (Materials and
workmanship).

Testing of materials and constructio n

Where for the purposes of this Technical Booklet testing is carried out it shall
be carried out by an appropriate organisation offering suitable and
satisfactory evidence of technical and professional competence and
independence. This condition shall be satisfied where the testing
organisation is accredited in a Member State of the European Economic
Area in accordance with the relevant parts of the EN 45000 series of
standards for the tests carried out.
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2 As implemented by the Construction Products (Amendment) Regulations 1994 (SI 1994 No 3051)

the Electromagnetic Compatibility (Amendment) Regulations 1994 (SI 1994 No 3080).
3 As implemented by the Electrical Equipment (Safety) Regulations 1994 (SI 1994 No 3260).
4 As implemented by the Electomagnetic Compatibility Regulations 2006 (SI 2006 No 3418).
5 Decision No 1/95 of the EC-Turkey Association Council of 22 December 1995.



Independent Certi fication Schemes

There are many UK product certification schemes. Such schemes certify
compliance with the requirements of a recognised document which is
appropriate to the purpose for which the material is to be used. Products
which are not so certified may still conform to a relevant standard.

Many certification bodies that approve products under such schemes are
accredited by the United Kingdom Accreditation Service (UKAS). Such
bodies can issue certificates only for the categories of product covered
under the terms of their accreditation.

Interacti on with other legi slation

The provision of this Technical Booklet relate to the requirements of the
Building Regulations and do not include measures which may be necessary
to meet the requirements of other legislation. Such other legislation
generally operates when a building is brought into use and extends to cover
aspects which are outside the scope of the Building Regulations.

The Workpl ace (Health, Safety and Welfare) Regulations
(North ern Ireland) 1993

The Workplace (Health, Safety and Welfare) Regulations (Northern Ireland)
1993 contain some requirements which affect building design. The main
requirements are now covered by the Building Regulations, but for further
information see – The Workplace (Health, Safety and Welfare) Regulations
(Northern Ireland) 1993 SR 1993 No 37 and the Workplace Health, Safety
and Welfare Approved Code of Practice and Guidance
(ISBN 0-33711222-3) published by TSO.

The Workplace (Health, Safety and Welfare) Regulations (Northern Ireland)
1993 apply to the common parts of flats and similar buildings if people such
as cleaners, wardens and caretakers are employed to work in these
common parts. Where the requirements of the Building Regulations that are
covered by this Part do not apply to dwellings, the provisions may still be
required in the situations described above in order to satisfy the Workplace
Regulations.
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It should be noted that the following regulations are the requirements of Part N of the
Building Regulations (Northern Ireland) 20XX. All parts of the Regulations must be
read in conjunction with Part A: Interpretation and general of those regulations.

PART N

Drainage

N1 In terpretation and application

(1) In this Part—

FOUL WATER meanswaste from a sanitary applianceand water which hasbeen used for
cooking or washingpurposes and not contaminated by trade effluent;

RAIN WATER DRAINAGE includes gutters, pipes,drains and fi ttings which convey rain
water only;

SANITARY APPLI ANCE has the meaningassignedto it by regulation P1;

SANITARY PIPEWORK means a pipe or systemof pipes for conveying foul water from a
fi tting to an undergroundfoul drain; and

UNDERGROUND FOUL DRAINAGE includesdrains and private sewers usedin connection
with buildingsbut not a system which is solely for the conveyance of subsurfacewater.

(2) Regulation N5 shall not apply to a drainagesystem intended for usein connection with a
roof or balcony of 6 m2 or less in area, unless that roof or balcony receives a flow of rain water
from another part of a building.

N2 Drainagesystems

Every building shall be provided with such sanitary pipework, underground foul drainage and
rain water drainage as may be necessary for the hygienic and adequate disposal of foul water and
rain water from that building.

N3 Sanitary pipework

Sanitary pipework shall—

(a) consist of pipes and fi ttings—

(i) of such size, layout, construction andwatertightness;and

(i i) with suffi cient venti lation,

to ensure the hygienic conveyanceof foul water to an undergroundfoul drainage
system; and

(b) havesuchmeansof accessasis necessaryto facilitate the clearance of blockages.

N4 Underground foul drainage

Undergroundfoul drainage shall—

(a) consist of pipes and fi ttings—

(i) of such size, layout, construction andwatertightness;and

(i i) with suffi cient venti lation,
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to ensurethe hygienic conveyance of foul water to a sewer, cesspool, septic tank or
similar structure; and

(b) have suchmeansof accessasis necessary to facil itate the clearance of blockages.

N5 Rain water drainage

Rain water drainage shall —

(a) consist of pipes and fi ttings—

(i) of such size, layout, construction andwatertightness; and

(ii) with sufficient ventil ation,

to ensurethehygienic conveyance of rain waterto a surface water or combined sewer,
a soakaway or a watercourse; and

(b) have suchmeansof accessasis necessary to facil itate the clearance of blockages.

N6 Cesspools, septic tanks and simila r struc tures

(1) Any cesspool, septic tank or similar structureshall be—

(a) so constructed as to be impervious to both liquid from the inside and subsoil water
from the outside; and

(b) so sited—

(i) asnot to render l iable to pollution any spring, stream, well, adit or other source of
water which is used, or is likely to be used,for drinking, domestic or ki tchen
purposes;

(ii) that there is ready meansof access for cleansing it andremoving its contentswithout
carrying them throughany building in which any person residesor is employed in
any manufacture, tradeor business, or to which the public hasaccess;and

(iii) as not to be in such proximity to any building in which any personresidesor is
employed in any manufacture, trade or business, or to which the public has access,
asto be liable to becomea source of nuisanceor a danger to health.

(2) A cesspoolshall be—

(a) of suitable depth to enable it to be emptied completely;

(b) properlycovered so as to be imperviousto surface water and rain water;

(c) fitted with a suitablemanhole coverfor thepurposesof inspection (including inspection
of the inlet), emptying and cleansing;

(d) adequately ventilated;

(e) without anyoutletfor overflow or dischargeotherthan theoutletprovidedfor emptying
or cleansing; and

(f) of a capacity, measured below the level of the inlet, of not lessthan 18 m3.

(3) Any structure to which paragraph (1) appliesother than a cesspool shall be—

(a) of suitable depth;

(b) of adequate size, having in no casea capacityof less than2.7 m3;

(c) covered or fenced in;

(d) if covered, adequately ventilatedandconstructedwith means of accessfor the purposes
of inspection (including inspection of the inlet and outlet), emptying and cleansing;
and

(e) fitted with fi lter or other treatment facility for effluent (including subsurfaceirrigation)
or both,sited to comply with the requirementsof paragraph (1)(b)(i) and (iii).
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PERFORMANCE STANDARDS

Sanitar y pip ework and underg round foul drain age

0.1 In the Department’s view the requirements of N3 and N4 will be met if a foul
water drainage system –

(a) conveys the flow of foul water to a foul water outfall connected to a
foul or combined sewer, a cesspool, septic tank or similar structure;

(b) minimises the risk of blockage or leakage;

(c) prevents foul air from the system from entering the building under
working conditions;

(d) is ventilated; and

(e) is accessible for clearing blockages.

Rain water drai nage

0.2 In the Department’s view the requirements of N5 will be met if –

(a) rain water from a building is carried away from the surface by a
drainage system; and

(b) a rain water drainage system –

(i) carries the flow of rain water from the building to an outfall
connected to a soakaway, a water course or a combined sewer;

(ii) minimises the risk of blockage or leakage; and

(iii) is accessible for clearing blockages.
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Definit ions

1.1 Refer to The Regulations portion of this Technical Booklet, Interpretation and
application, for the definitions relevant to this part.

General

1.2 The provisions in this Technical Booklet are applicable primarily to domestic
buildings and small non-domestic buildings. For larger or more complex
systems further guidance should be sought.

1.3 The guidance in this Technical Booklet is applicable for WCʼs with major
flush volumes. Consideration should be given to the increased risk of
blockages when using WCʼs with low flush volumes.

Safe worki ng in drains and sewers

1.4 Laying and maintaining drains are hazardous operations. Appropriate safety
codes should be followed including procedures for working in confined
spaces. Safe working procedures and permits may be required in some
situations.

Relevant statutory requirements can be found in the Construction (Health,
Safety and Welfare) Regulations 1996, SI 1996/1592, the Construction
(Design and Management) Regulations 1994, SI 1994/3140 and the
Confined Spaces Regulations 1997, SI 1997/1713.

The Health and Safety Executive operates an Information Line on
08701 545500, and produces the following advisory codes and information
leaflets related to earthworks, drainage and working in confined spaces
which are available from HSE Books, Telephone 01787 881165.

Health and Safety in Excavation – be safe and shore, Booklet HSG 185.

Safe Work in Confined Spaces – Approved Code of Practice, Regulations
and Guidance, Booklet L101.
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Mater ials for pipes, fitt ings and joints

2.1 The materials for sanitary pipework should be in accordance with the
relevant British Standard given in Table 2.1. Where different metals are
used they should be separated by non-metallic material to prevent
electrolytic corrosion. Pipes should be firmly supported without restricting
thermal movement.

Capacit y of pipes

2.2 The capacity of a sanitary pipework system should be adequate to carry the
expected flow at any point, provided that where a minimum size of pipe is
stated in a paragraph, Table or Diagram that size of pipe should be
provided. The expected flow depends on the type, number and grouping of
appliances and the flow rates given in Table 2.2 should be assumed.

Mater ial Br itish Stand ard

Pipes:
Cast iron
Copper

Galvanised steel
uPVC
Polypropylene
Other plastic

BS 416, BS EN 877
BS EN 1254
BS EN 1057
BS 3868
BS 4514, BS EN 1329
BS EN 1451
BS EN 1329, BS EN 1451, BS EN 1455,
BS EN 1519, BS 4514

Traps:
Plastic BS EN 274

Table 2.1 Mater ials for sanitary pipework

Applian ce Flow rate (litr es/sec)

WC (9 litre cistern)
Wash basin
Spray tap basin
Sink
Bath
Shower
Automatic washing machine
Urinal (per person unit)

2.3
0.6
0.06
0.9
1.1
0.1
0.7
0.15

Table 2.2 Flow rates from appliances
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Water seals (traps)

2.3 All points of discharge into a system should be fitted with a water seal (trap)
to prevent air from the system entering the building. The minimum size of
trap and depth of seal for an appliance should be as given in Table 2.3.

Water tightn ess

2.4 The system should be capable of withstanding an air or smoke test of a
positive pressure of 38 mm on a water gauge for at least 3 minutes, and
every trap should maintain a water seal of at least 25 mm.

Access for cleaning blocka ges in trap s

2.5 If a trap forms part of an appliance the appliance should be removable. All
other traps should be fitted directly after the appliance and should be
removable or be fitted with a cleaning eye.

Ventil ation

2.6 To prevent the water seal from being broken by the pressures which may
develop in the system a branch pipe should either be ventilated as
described in paragraph 2.10 or constructed as described in paragraph 2.11.

Table 2.3 Minimum trap sizes and seal depths

Appl iances Diameter of trap
(mm)

Depth of seal
(mm)

Wash basin bidet 32 75*

Sink
Bath
Shower
Food waste disposal unit
Urinal bowl

40 75*

WC 75 50

Sanitary towel macerator 40 75

Food waste disposal unit
(industrial type)

50 75

Urinal
(1-6 persons units)

65 50

* May be reduced to 40 mm for a wash basin, sink, bath or shower located on the
ground floor and discharging into an external gully.
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Overfl ow pipes

2.7 Where an overflow pipe discharges to a branch pipe or a stack it should do
so through a trap. In all other cases an overflow pipe should discharge in a
visible location and should not cause dampness in, or damage to, any part
of a building.

Bran ch pipes

2.8 A branch pipe should be at least the same diameter as the appliance trap
and where it serves more than one appliance and is unvented, it should be
of at least the diameter and gradient given in Table 2.4. A bend in a branch
pipe should have as large a radius as possible and never be less than
75 mm centre line radius. A junction on a branch pipe should be made
either at 45º or with a minimum sweep of 25 mm radius. The connection of
a branch pipe of 75 mm or more in diameter to a stack should be made
either at 45º or with a minimum sweep of 50 mm radius.

A branch pipe should discharge into a stack –

(a) in a way which prevents cross-flow into another branch pipe
(see Diagram 2.1); and

(b) not less than the relevant height, above the invert level at the foot of
the stack, given in Diagram 2.1.

The branch pipe from an appliance on a storey above the ground storey
should discharge into another branch pipe or a discharge stack. An
appliance on the ground storey may discharge into another branch pipe or a
discharge stack, a stub stack, a drain or (if the appliance is for washing
purposes only) a gully provided that –

(a) a branch pipe from a water closet discharges directly to a drain only if
the drop is less than 1.5 m (see Diagram 2.2); and

(b) a branch pipe discharges to a gully only between the grating and the
top level of the water seal.

Table 2.4 Common bran ch disc harge pip es (unvented)

Appliance Max number to Max length of
be connected OR branch (m)

Min size of pipe
(mm)

Gradient lim its (fall per metr e)
min (mm) max (mm)

WCs 8 15 100 9 to 90

Urinals:
Bowls
Stalls

5
6

*
*

50
65

18 to 90
18 to 90

Wash basins 4 4 (no bends) 50 18 to 45

* No limitations as regards venting but should be as short as possible.
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Access for clear ing blockages in branch pipes

2.9 Rodding points should be provided to give access to any length of branch
pipe which cannot be reached by removing a trap.

ventilated
drain

1.5 m (max)

6.0 m (max)

200 mm (min)
radius bends

Diagram 2.2 Direct con nectio ns of ground floor wc to a drain

*

*

a 50 mm diameter 
parallel branch should 
be used where a 
branch pipe would 
enter the stack within 
200 mm below a
w.c. connection 

smaller similar sized opposed 
branches not directly opposite 
should be offset by:
110 mm on 100 mm diameter stack
250 mm on 150 mm diameter stack

lowest
connection

radius may be reduced to
200 mm for houses up to 
3 storeys

800 mm (min)
centre line
radius 

50 mm 
parallel
branch

a branch creates a no connection zone on a stack.
no other branch may be fitted so that it’s centre line falls inside a zone 
but its centre line may be on the boundary of the zone.

a branch pipe may enter 
the stack at the same 
level as a w.c. connection 
if the connections are at 
right angles

Detail at B

Alternate detail at B

Detail at A

A

B

Height of building  H
houses up to 3 storeys 450 mm
any building up to 5 storeys 750 mm
any building up to 20 storeys 1 storey
any building over 20 storeys 2 storeys

m
in

im
um

he
ig

ht
(H

)

Diagram 2.1 Branch connecti ons to stacks
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Bran ch ventil ating pipes

2.10 Subject to paragraph 2.11 a branch ventilating pipe should be connected to
a branch pipe within 300 mm of the trap (see Diagram 2.4) and should be
not less than 25 mm diameter or, where the length of the ventilating pipe
exceeds 15 m or has more than 5 bends, not less than 32 mm diameter. A
branch ventilating pipe should –

(a) terminate in the external air at least 900 mm above any opening into a
building within 3 m, with a cage or cover which does not restrict the air
flow (see Diagram 2.3);

(b) connect to a ventilated discharge stack above the “spillover” level of
the highest appliance served (see Diagram 2.4); or

(c) connect to a ventilating stack (see paragraph 2.12).

Unven til ated branch pipes

2.11 A branch ventilating pipe should not be required if the length and slope of a
branch pipe does not exceed the maximum dimensions and gradients for
the relevant pipe diameters given in Diagram 2.5.

connection level

branch
ventilating pipe

spill over
level branch

pipe

stack

branch pipe

300 mm (max)

Diagr am 2.4 Branch ventilatio n pipes

perforated
cage or cover

ventilating
pipe or stack

opening into 
a building

900 mm

less than
3.0 m

Diagr am 2.3 Termin atio n of ventil atin g pipes and stac ks
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Ventil ation stacks

2.12 A ventilation stack should provide ventilation to branch ventilation pipes and
may also provide ventilation to underground foul drainage
(see paragraph 3.5). The lower end of a ventilation stack may be connected
to a ventilated discharge stack below the lowest branch pipe connection.
The upper end of a ventilation stack should –

(a) terminate in the external air at least 900 mm above any opening into a
building within 3 m, with a cage or cover which does not restrict the air
flow (see Diagram 2.3);

(b) terminate with an air admittance valve which is the subject of a British
Board of Agrèment Certificate and is used in accordance with the
terms and conditions of that certificate; or

(c) connect to a ventilated discharge stack above the “spillover” level of
the highest appliance served.

Where the larger branch pipe size is used and 
the diameter of the trap is not increased the tail 
of the trap should be lengthened by 50 mm before 
increasing the diameter

(a)  Unvented branch connections to stacks

Appliance 
trap

wc

*

washbasin

sink

bath

slope 18 mm/m (min)

slope for 42 mm pipebetween 18 and 45 mm/m
slope for 32 mm pipe (see graph)

slope between 18 and 90 mm/m

slope between 18 and 90 mm/m

*

*

*

50 mm

6.0 m (max) for 
single wc

3.0 m (max) for 40 mm pipe
4.0 m (max) for 50 mm pipe

1.7 m (max) for 32 mm pipe

3.0 m (max) for 40 mm pipe

3.0 m (max) for 40 mm pipe
4.0 m (max) for 50 mm pipe

(b)  Design curve for 32 mm washbasin wastes

g
ra

d
ie

n
t

(m
m

p
e

r
m

le
n

g
th

)

0.5 0.75 1.0 1.25 1.5 1.75

120

100

80

60

40

20

length of branch (m)

Diagram 2.5 Branch connecti ons
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Discharg e stacks

2.13 A stack should discharge into a drain and be of at least the internal diameter
given in Table 2.5. The diameter of a stack should not reduce in the
direction of flow, nor have an offset in any part carrying foul water. The bend
at its foot should have a centre line radius as large as possible but not less
than 200 mm. A discharge stack in a building over 3 storeys should be
located internally.

Vent ilati on of dischar ge stacks

2.14 A discharge stack (other than a stub stack complying with paragraph 2.15)
should be ventilated. The diameter of the part of a stack above the highest
branch pipe may be reduced to 75 mm where the stack is of a greater
diameter.

The upper end of a stack should terminate either –

(a) in the external air at least 900 mm above any opening into a building
within 3 m, with a cage or cover which does not restrict the air flow
(see Diagram 2.3); or

(b) with an air admittance valve which is the subject of a British Board of
Agrèment Certificate and is used in accordance with the terms and
conditions of that certificate.

Unven ted stub stacks

2.15 A stub stack may be unvented if it connects to a ventilated discharge stack
or drain and is not more than 6 m from the discharge stack or drain. No
branch pipe should discharge into a stub stack at a height above the invert
at the foot of the stack more than –

(a) 1.5 m where it is from a WC; or

(b) 2 m where it is from another appliance (see Diagram 2.6).

Table 2.5 Minimum diameter for disch arge stacks

Peak flo w rate (lit res/sec) Min diam eter (mm)

1.2
2.1
3.4†
5.3
7.2

50 *
65 *
75
90

100

* No WCs

† Not more than 1 siphonic wc permitted
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Access for clear ing blockages in stacks

2.16 Rodding points should be provided to give access to a length of stack or
discharge stacks which cannot be reached from another part of the system.

6.0 m (max)

2.0 m 
(max)

1.5 m 
(max) 200 mm (min)

centre line radius

D

highest waste connection

100 mm stub stack

wc connection

ventilated 
drain

Diagram 2.6 Stub stacks
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Mater ials for pipes, fitt ings and joints

3.1 The materials for drains should be in accordance with the relevant British
Standards given in Table 3.1. Where different metals are used they should
be separated by non-metallic material to prevent electrolytic corrosion.
Rigid pipes should have flexible joints. All joints should remain watertight
under working conditions. Nothing in the pipes, joints or fittings should
project into the pipe line or cause an obstruction.

Layout of drainage system

3.2 The system should have as few changes of direction and gradient as
practicable, and access points (see paragraph 3.11) should be provided at
such changes. Drains should be laid to an even gradient and in straight
lines between access points (slightly curved drains may be acceptable in
certain circumstances). Other than at the foot of the discharge stack
(see paragraph 2.13) bends should have as large a radius as practicable
and be in or adjoining inspection chambers or manholes. Where a drain
runs under or near a building special precautions to accommodate the
effects of settlement should be taken (see paragraph 3.9).

(Note: Northern Ireland Water controls the connection of a drain to a sewer
and may impose conditions thereon.)

Capacit y of pipes

3.3 The capacity of a system should be adequate to carry the expected peak
flow at any point provided that the pipe diameter is not less than 100 mm
where the drain carries water from a WC and 75 mm in all other cases.
Table 3.2 gives the minimum gradient at which a pipe should be laid for a
given peak flow. Diagram 3.1 gives the capacities which should be
assumed for various diameters of drain laid at various gradients.

Table 3.1 Mater ial for undergro und foul drainage

Material Br itish Standard

Rigi d pipes :
Asbestos cement
Vitrified clay
Concrete
Grey iron

BS EN 588
BS 65, BS EN 295
BS 5911, BS EN 1916, BS EN 1917,
BS 437

Flexible pipe s:
uPVC BS 4660, BS EN 13598, BS EN 1401

BS EN 1401
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Combined system s

3.4 The capacity of a system carrying both foul water and rain water should be
adequate for the combined peak flow.
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Diagram 3.1 Disch arge capacities of drains running at 0.75
proporti onal depth

Table 3.2 Min imu m gradients

Peak flow (litres/sec) Pipe size (mm) Minimu m gradien t

less than 1
75

100
1 : 40
1 : 40

greater than 1
75

100
150

1 : 80
1 : 80 *
1 : 80 †

* Minimum of 1 wc
† Minimum fo 5 wcʼs
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Vent ilati on

3.5 The system should be ventilated at or near the head of a main drain, and a
branch drain longer than 10 m. A ventilation stack (see paragraph 2.12) or,
a ventilated discharge stack (see paragraph 2.14) or a separate ventilation
pipe should be used. Where a separate ventilation pipe is used it should
terminate either –

(a) in the external air at least 900 mm above any opening into a building
within 3 m, with a cage or cover which does not restrict the air flow
(see Diagram 2.3); or

(b) with an air admittance valve which is the subject of a British Board of
Agrèment Certificate and is used in accordance with the terms and
conditions of that certificate.

Depth of pipe cover

3.6 A drain should be laid either at a depth which will protect it from damage or
with special protection over it (see paragraph 3.8). The maximum and
minimum depths of cover for standard strength rigid pipes given in Table 3.3
should be used in conjunction with the classes of bedding given in
Diagram 3.2. The depth of cover for flexible pipes used in conjunction with
the bedding given in Diagram 3.3 should be –

(a) a minimum of 600 mm under a vehicle area and 300 mm under other
areas; and

(b) a maximum of 10 m under all areas.

The side cover for all types of pipe should be 150 mm or the diameter of the
pipe, whichever is the greater.

Note – The depth of cover will normally depend on the levels of the
connections to the drain, the gradient and the ground levels. If the depth is
too little then imposed loads, agricultural activities, etc, or frost could cause
damage. If the depth is too great then the weight of the backfilling could
cause damage. A change of pipe material, bedding or backfilling may
obviate the need for special protection against ground loads, and guidance
is given in BS 8301 and BS EN 752.

Table 3.3 Limits of cover for stand ard stren gth rig id pipes in any width of trench

Pipe diameter Bedding clas s Fields and garde ns Light traff ic roads Heavy traff ic roads

(mm) Min (m) Max (m) Min (m) Max (m) Min (m) Max (m)

100 or less
D or N

F
B

0.4
0.3
0.3

4.2
5.8
7.4

0.7
0.5
0.4

4.1
5.8
7.4

0.7
0.5
0.4

3.7
5.5
7.2

150
D or N

F
B

0.6
0.6
0.6

2.7
3.9
5.0

1.1
0.7
0.6

2.5
3.8
5.0

—
0.7
0.6

—
3.3
4.6
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Key and notes to diagrams 3.2 and 3.3

Key to Diagrams 3.2 and 3.3

Notes to Diagrams 3.2 and 3.3

1 Provision may be required to prevent ground water flow in open trenches with Class N, F or B bedding.
2 Where the pipe has sockets and Class D bedding is used, holes which should be as sort as is 
 practicable, should be prepared in the trench bottom to give a clearance of 50 mm beneath the socket.
3 Where the pipe has sockets and Class F or N bedding is used the sockets should be not less than 
 50 mm above the floor of the trench.

1 Selected fill; free from stones larger than 40 mm, lumps of clay 
 over 100 mm, timber, frozen material and vegetable matter

3 Selected fill or granular fill free from stones larger than 40 mm.

2 Granular material - for rigid pipes the granular material should conform to BS EN 1610 Annex B Table B15 and 
 should be single size material or graded material from 5 mm up to a maximum size of 10 mm for 100 mm pipes, 
 14 mm for 150 mm pipes, 20 mm for pipes from 150 mm up to 600 mm diameter and 40 mm for pipes more than 
 600 mm diameter.  Compaction fraction maximum 0.3 for class N or B and 0.15 for class F.  

Diagram 3.3 Beddin g for flexible pipes

See key and notes to Diagrams 3.2 and 3.3

150 mm

see key 3

300 mm

100 mm

100 mm

Class D: bedding factor 1.1 Class N: bedding factor 1.1

where accurate hand trimming
is not possible Class N is an 
alternative to Class D

Class B: bedding factor 1.9

generally suitable in all soil
conditions

granular fill to half depth of pipe

high standard of 
workmanship required  

Class F: bedding factor 1.5

generally suitable for 
all soil conditions

not to be used unless 
accurate hand trimming 
by shovel is possible

See key and note to Diagrams 3.2 and 3.3

150 mm

150 mm 150 mm

150 mm

100 mm

150 mm

100 mm

45 mm

see note 2

150 mm

150 mm

100 mm

Diagram 3.2 Bedd ing for rigi d pipe s
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Backf illin g

3.7 Backfilling should not displace the drain from its line and level and should be
compacted in layers. Mechanical compaction equipment should not be
used until there is a minimum of 450 mm compacted material above the top
of the drain.

Special prot ecti on – gro und loads

3.8 Where a rigid pipe of –

(a) less than 150 mm diameter has less than 300 mm depth of cover; or

(b) 150 mm or more diameter has less than 600 mm depth of cover,

it should be surrounded with concrete either 100 mm or the diameter of the
pipe, whichever is the greater, in thickness and have movement joints, at not
more than 5 m centres (see Diagram 3.4).

Where a flexible pipe has less than 300 mm depth of cover under an area
other than a vehicular area, it should have concrete paving slabs laid as
bridging on granular or other flexible filling at least 75 mm above the top of
the pipe. Where a flexible pipe has less than 600 mm depth of cover under
a vehicular area it should have a reinforced concrete slab laid as bridging in
a similar manner (see Diagram 3.5).

concrete slab

granular surround

reinforcement

compressible material

backfill

minimum 300 mm 
bearing on original 
ground

Diagram 3.5 Protection for flexibl e pipes

x = diameter of pipe or 100 mm whichever is greater

movement joint 13 mm 
compressible board

x x

x

x

Diagram 3.4 Concrete casem ent for rig id pipes
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Special protecti on – settlement

3.9 A drain which runs under a building should be surrounded by at least
100 mm of granular or other flexible filling.

A drain which passes through a wall or foundation should either –

(a) pass through an opening giving at least 50 mm clearance all round as
shown in Diagram 3.6(a); or

(b) be built in with, on each side, flexible joints within 150 mm and rocker
pipes of maximum length 600 mm as shown in Diagram 3.6(b).

A drain which is at a level lower than the foundations of a building should
either –

(a) where the trench is within 1 m of the foundations, be filled with
concrete up to the level of the underside of the foundations as shown
in Diagram 3.7(a); or

(b) where the trench is more than 1 m from the foundations, be filled with
concrete to a level, below the level of the underside of the foundations,
equal to the distance from the foundations less 150 mm as shown in
Diagram 3.7(b).

Flexible pipes should be wrapped in polythene before surrounding in
concrete. The minimum thickness of the concrete surround should be
150 mm or the diameter of the pipe whichever is the greater.

Note – where a drain is to pass under a foundation, be supported on piles,
or where the ground is unstable, specialist advice should be sought on the
protective measures needed.

short length of pipe bedded in wall
with joints formed within 150 mm of
either wall face

adjacent rocker pipes of 600 mm (max)
length with flexible joints

arched or lintelled opening
to give 50 mm space all round the pipe

mask openings both sides of wall with 
rigid sheet material to prevent entry of fill 
or vermin and fill void with compressive 
sealant to prevent entry of gas

(a)

(b)

50 mm

50 mm

600 mm (max)

150 mm (max)150 mm (max)

600 mm (max)

Diagram 3.6 Pipes penetr ating wall s
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Special prot ecti on – surc hargin g

3.10 Where a drain is liable to surcharge, protective measures as described in
BS 8301 and BS EN 752 should be used.

Access for clear ing blocka ges

3.11 Access should be provided for clearing a blockage in any length of drain,
though access need not necessarily be provided for rodding in the direction
of flow.

An access point should comply with the limiting depth and dimensions given
in Table 3.4. The types of access are –

(a) rodding eye – a capped extension of the pipe;

(b) access fitting – a small chamber on (or on an extension of) a drain but
not with an open channel;

(c) inspection chamber – a chamber with an open channel but not with
working space at drain level; and

(d) manhole – a chamber with an open channel and working space at
drain level.

X less 150 mm

X

(a)

(b)

X

Where X is less than 1.0 m 
fill the trench with concrete 
to the level of the foundation

Where X is more than 1.0 m 
fill the trench with concrete 
to the level shown

Ground level

Ground level

Diagram 3.7 Pipe runs near build ing
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Sit ing of access points

3.12 An access point should be provided at the following –

(a) at or near the head of each length of drain;

(b) at a bend;

(c) at a change of gradient;

(d) at a change of pipe size;

(e) at a junction;

(f) on long lengths of drain at not greater than the distance given in
Table 3.5; and

(g) within 12 m of the connection to a sewer unless access is provided at
the connection.

From To
Access fitt ing

Inspect ion
Chamber

Manho le
Small Larg e

Start of drain * 12 12 22 45

Rodding eye 22 22 45 45

Access fittin g:
Small
Large

–
–

–
–

22
45

22
45

Inspection chamber 22 45 45 45

Manhole 22 45 45 90

* Connection from ground floor appliances or stacks

Table 3.5 Maximu m spacin g of access points (m)

Internal sizes Cover sizes

Type Depth to invert
(m)

Length x wid th
(mm x mm)

Circ ular
(mm)

Length x wid th
(mm x mm)

Circular
(mm)

Rodding eye – As drain but
minimum 100

– – –

Access fitt ing :
small
large

0.6 or less 150 x 100
225 x 100

150
–

150 x 100
225 x 100

150

Inspection chamber 0.6 or less
1.0 or less 450 x 450

190 *
450

—
450 x 450

190 *
450†

Manhole 1.5 or less
over 1.5

1200 x 750
1200 x 750

1050
1200

600 x 600
600 x 600

600
600

Manholes over 2.7 m deep should have a chamber 2 m deep accessed by a shaft 900 x 840 mm
or 900 mm in diameter.

* Drains up to 50 mm.
† For clayware or plastic chambers the clear width may be reduced to 430 mm to provide support for cover and frame.

Table 3.4 Mini mum dimension s for access fitting s and chambers
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Const ructi on of access points

3.13 An access point should contain the foul water under working conditions,
restrict the entry of ground water and rain water, and be either –

(a) constructed of a material given in Table 3.6; or

(b) the subject of a British Board of Agrèment Certificate and used in
accordance with the terms and conditions of that certificate.

An inspection chamber or manhole constructed under (a) should have a half
round channel with any branch drain discharging into the channel at or
above the level of its horizontal diameter and at not more than 90º to the
direction of flow. Where the angle of a branch drain is more than 45º a
three-quarter section branch should be used. The channel and any
branches should be benched up, at least to the top of the outgoing drain, at
a slope of 1 in 12 and the benching should be rounded with a radius of at
least 25 mm.

Every external access point should have a removable non-ventilating cover
of durable material and suitable strength.

Every access point within a building should have a mechanically fixed
airtight cover unless the drain itself has a watertight access cover.

Any manhole deeper than 1.0 m should have metal step irons or a fixed
ladder.

Watert igh tness

3.14 A drain of diameter less than 300 mm should be capable of withstanding a
test either –

(a) by water to a pressure equal to 1.5 m head of water measured above
the invert at the top of the drain; or

(b) by air to a maximum loss of head on a manometer, in a period of
5 minutes, of 25 mm for a 100 mm gauge, or 12 mm for a 50 mm
gauge.

A drain which is to be water tested should be divided into sections so that
the head of water at the lower end of the section should not exceed 4 m.

Table 3.6 Mater ials for access points

Material Br itish Stand ard

Inspection chambers and manholes:
Clay bricks and blocks
Vitrified clay
Precast concrete
In-situ concrete

BS EN 771
BS 65, BS EN 295
BS 5911, BS EN 1916, BS EN 1917
BS 8110, BS EN 1992

Rodding eyes and access fittings
(excluding frames and covers)

As pipes
(see Table 3.1)
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The section of drain should be filled, left standing for 2 hours, topped up and
the leakage measured after a further 30 minutes. The leakage during the
30 minute test period should not exceed 0.5 litres per meter diameter of pipe
per metre run.

For example –

(a) for a 100 mm drain – 0.05 litres per metre run of drain (a drop of
6.4 mm per metre run); or

(b) for a 150 mm drain – 0.08 litres per metre run of drain (a drop of
4.5 mm per metre run).
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Mater ials for gutt ers, rain water pip es and joints

4.1 The materials for gutters and rain water pipes should be either –

(a) in accordance with the relevant British Standards given in Table 4.1; or

(b) the subject of a British Board of Agrèment Certificate and used in
accordance with the terms and conditions of that certificate.

Where different metals are used they should be separated by non-metallic
material to prevent electrolytic corrosion. Gutters and rain water pipes
should be firmly supported without restricting thermal movement.

Capacit y of the system

4.2 The capacity of the system should be adequate to carry the expected flow at
any point and an intensity of rainfall of 75 mm per hour should be assumed.

Area to be drained

4.3 The area to be drained should be calculated using the factors given in
Table 4.2.

Material Br itish Stand ard

Aluminium
Cast Iron

Copper
Galvanised steel

Lead
Low carbon steel

Pressed steel
uPVC

Zinc

BS 2997, CP 143
BS 416, BS EN 877
BS 460
BS EN 612
BS 5493, BS EN ISO 12944
BS EN ISO 14713
BS EN 12588
BS 5493, BS EN ISO 12944
BS EN ISO 14713
BS 1091
BS 4514, BS EN 1329
BS EN 12200, BS EN 1462, BS EN 607
BS EN 612

Table 4.1 Materials for gutter s and rain water pipes

Surface Design area (m2)

1. Roofs:
0º up to 10º
11º up to 30º
31º up to 45º
46º up to 70º
over 70º

Plan area of relevant portion
Plan area of portion x 1.15
Plan area of portion x 1.40
Plan area of portion x 2.00
Elevation area x 0.5

2. Walls: Elevation area x 0.5

Table 4.2 Calcu lation of area drained
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Gutters and outl ets

4.4 A gutter should be laid with a slight fall towards the outlet. Where the outlet
is not at the end, the gutter should be sized for the larger of the areas
draining into it. The gutter should be laid or constructed so that any overflow
will discharge clear of the building.

The flow capacity of a gutter is dependent upon its cross sectional area,
length, bends (if any) and the shape of the outlet.

Table 4.3 gives the maximum effective areas which can be drained into the
common sizes of true half-round eaves gutters with sharp-edged outlets.
The Table also gives the minimum sizes of outlets which should be used
with the gutters and the flow capacities for use with paragraph 4.6.

Rain water pipes

4.5 A rain water pipe should discharge to a drain, a gully, a gutter, or to another
surface if it is drained. A rain water pipe which discharges to a combined
sewer should do so through a trap. The size of a rain water pipe should be
at least that of the outlet from the gutter. Where a rain water pipe serves
more than one gutter it should have an area at least as large as the
combined areas of the outlets.

Rain water drains

4.6 The capacity which should be assumed for rain water drainage pipes laid at
various gradients is given in Diagram 4.1 and the minimum diameter of such
pipes should be 75 mm.

Materials for pipes, fittings and joints should be as paragraphs 3.1 or 4.1.

The layout of the system should be as paragraph 3.2.

Combined systems should be as paragraph 3.4.

Backfilling should be as paragraph 3.7.

Special protection, if required should be as paragraphs 3.8, 3.9 and 3.10.

Access for clearing blockages should be as paragraphs 3.11 and 3.12.

Max effective roof
area (m2)

Gutter size
(mm diameter)

Out let size
(mm diameter)

Flow capacity
(litres/sec)

6.0
18.0
37.0
53.0
65.0

103.0

–
75

100
115
125
150

–
50
63
63
75
89

–
0.38
0.78
1.11
1.37
2.16

Table 4.3 Gutter and outlet sizes for tru e half-r ound eaves gutter s
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Watertigh tness

4.7 Gutter joints should remain watertight under working conditions. A rain
water pipe inside a building should be capable of withstanding the test
described in paragraph 2.4. A rain water drain (other than a soakaway)
should be capable of withstanding either of the tests described in
paragraph 3.14.
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Diagram 4.1 Disch arge capacites of rain water drains running fu ll
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Brit ish Standard s Inst itut ion (BSI)
BS 65: 1991 Specification for vitrified clay pipes, fittings and ducts,
also flexible mechanical joints for use solely with surface water pipes
and fittings Incorporating Amendment AMD 8622 May 1995

BS EN 274: 2002 Waste fittings for sanitary appliances

BS EN 295: 1991 Vitrified clay pipes, fittings and pipe joints for drains
and sewers –

Part 1: 1991 Test requirements.
Incorporating Amendments:
AMD 9290 December 1996,
AMD 9429 May 1997
AMD 10621 December 1999

Part 2: 1991 Quality control and sampling.
Incorporating Amendment: AMD 10620 December 1999

Part 3: 1991 Test methods.
Incorporating Amendment:
AMD 10357 February 1999

Part 5: 1994 Requirements for perforated vitrified clay pipes
and fittings.

BS 416: 1990 Discharge and ventilating pipes and fittings, sand-cast
or spun in cast iron –

Part 1: 1990 Specification for spigot and socket systems

BS 437: 2008 Specification for cast iron drain pipes, fittings and their
joints for socketed and socketless systems

BS 460: 2002+A2: 2007 Specification for cast iron rain water goods

BS EN 588-1: 1997 Fibre-cement pipes for sewers and drains. Pipes,
joints and fittings for gravity systems

BS EN 607: 2004 Eaves gutters and fittings made of PVC-U.
Definitions, requirements and testing.

BS EN 612: 2005 Eaves gutters with bead stiffened fronts and
rainwater pipes with seamed joints made of metal sheet –

Incorporating Amendment:
AMD 16137 as Corrigendum No 1 January 2006

BS EN 752: 2008 Drain and sewer systems outside buildings.

BS EN 771-1: 2003 Specification for masonry units – Clay masonry
units

Incorporating Amendment:
AMD 15998 November 2005

BS EN 877 1999+A1: 2006 Cast iron pipes and fittings, their joints and
accessories for the evacuation of water from buildings –

Requirements, test methods and quality assurance
Incorporating Amendment AMD 16741 November 2006 and
Implementation of Corrigendum January 2008
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BS EN 1057: 2006+A1 2010 Copper and copper alloys. Seamless,
round copper tubes for water and gas in sanitary and heating
applications.

Incorporating Amendment:
A1 March 2010

BS 1091: 1963(1980) Specification for pressed steel gutters, rain
water pipes, fittings and accessories

BS EN 1254-1: 1998 Copper and copper alloys. Plumbing fittings –
Part 1: Fittings with ends for capillary soldering or capillary
brazing to copper tubes.
Incorporating Amendment:
AMD 10099 July 1998

Part 2: Fittings with compression ends for use with copper
tubes

BS EN 1329-1: 2000 Plastics piping systems for soil and waste
discharge (low and high temperature) within the building structure.
Unplasticized poly(vinyl chloride) (PVC-U).

Part 1 Specifications for pipes, fittings and the system

BS EN 1401-1: 2009 Plastics piping systems for non-pressure
underground drainage and sewerage –
Unplasticized poly (vinyl chloride) (PVC-U).
Specifications for pipes, fittings and the system.

BS EN 1451-1: 2000 Plastic piping systems for soil and waste
discharge (low and high temperature) within the building structure –
polypropylene (PP). Specification for pipes, fittings and the system.

Incorporating Amendment:
AMD 13819 as Corrigendum No 1 November 2002

BS EN 1455-1: 2000 Plastics piping systems for soil and waste
(low and high temperature) within the building structure.
Acrylonitrile-butadiene-styrene (ABS)
Specifications for pipes, fittings and the system.

BS EN 1462: 2004 Brackets for eaves gutters. Requirements and
testing.

BS EN 1519-1: 2000 Plastics piping systems for soil and waste
(low and high temperature) within the building structure.
Polyethylene (PE).
Specifications for pipes, fittings and the system.
Also refer to BS 4514: 2001

BS EN 1610: 1998 Construction and testing of drains and sewers

BS EN 1916: 2002 Concrete pipes and fittings, unreinforced, steel
fibre and reinforced.

Incorporating Amendments:
AMD 15288 as Corrigendum No 1 July 2004
AMD 16963 as Corrigendum No 2 February 2007
Corrigendum No 3 November 2008
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BS EN 1917: 2002 Concrete manholes and inspection chambers,
unreinforced, steel fibre and reinforced

Incorporating Amendments:
AMD 15288 as Corrigendum No 1 July 2004
AMD 16963 as Corrigendum No 2 February 2007
Corrigendum No 3 November 2008.

BS EN 1992-1-1: 2004 Eurocode 2 –
Design of concrete structures.
General rules and rules for buildings.

BS 2997: 1958(1980) Specification for aluminium rainwater goods.
CP 143-1: 1958 Code of Practice - Sheet roof and wall coverings –

Part 1: Aluminium, corrugated and troughed
Incorporating Amendment: PD 4346 October 1961

BS 3868: 1995 Specification for prefabricated drainage stack units:
galvanized steel

BS 4514: 2001 Unplasticized PVC soil and ventilating pipes of
82.4 mm minimum mean outside diameter, and fittings and
accessories of 82.4 mm and other sizes

BS 4660: 2000 Thermoplastics ancillary fittings of nominal sizes 110
and 160 for below ground gravity drainage and sewerage.

Incorporating Amendments:
AMD 10875 as Corrigendum No 1 March 2000
AMD 13946 as Corrigendum No 2 December 2002

BS 5493: 1977 Protective coating of iron and steel structures against
corrosion.

Incorporating Amendments:
AMD 4443 January 1984
AMD 7898 November 1993

BS 5911-1: 2002 Concrete pipes and ancillary concrete products –
Part 1: Specification for unreinforced and reinforced concrete
pipes (including jacking pipes) and fittings with flexible joints
complementary to BS EN 1916: 2002.

BS 5911-3: 2002 Concrete pipes and ancillary concrete products –
Part 3: Specification for unreinforced and reinforced concrete
manholes and soakaways.
Incorporating Amendment:
AMD 15039 May 2004.

BS 5911-4: 2002 Concrete pipes and ancillary concrete products –
Part 4: Specification for unreinforced and reinforced concrete
inspection chambers.
Incorporating Amendment:
AMD 15038 May 2004

BS 8110: Part 1: 1997 Structural use of concrete. Code of practice for
design and construction

Incorporating Amendments:
AMD 9882 September 1998
AMD 13468 May 2002
AMD 16016 November 2005
AMD 17307 August 2007
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BS 8301: 1985 Code of practice for building drainage
Incorporating Amendments:
AMD 5904 September 1988
AMD 6580 March 1991

BS EN 12200-1: 2000 Plastics rain water piping systems for above
ground external use – unplasticized poly (vinyl chloride) (PVC-U)

Part 1: Specifications for pipes, fittings and the system.

BS EN 12588:2006 Lead and lead alloys –
Rolled lead sheet for building purposes

BS EN 12620: 2002+A1: 2008 Specification for aggregates for
concrete.

Incorporating Amendments:
AMD 15333 August 2004 as Corrigendum No 1
Implementation of CEN amendment A1 June 2008

BS EN ISO 12944: Parts 1 to 8 Paints and varnish –
Corrosion protection of steel structures by protective paint
systems.

BS EN 13598-1: 2003 Plastics piping systems for non-pressure
underground drainage and sewerage.
Unplasticized poly (vinyl chloride) (PVC-U), polypropylene (PP) and
polyethylene (PE). Specifications for ancillary fittings including
shallow inspection chambers.

BS EN ISO 14713: 1999 Zinc coatings –
Guidance and recommendations for the protection against
corrosion of iron and steel in structures.
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