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Foreword

This revision of , which has been prepared under the direction of the
Plastics Standards Committee, supersedes BS 5618:1978 which is withdrawn.

Greater use is being made of insulation in new construction as a consequence of
changes in building regulations. The committee has therefore taken recent
studies into account.

The use of urea-formaldehyde (UF) foam has proved to be an effective means of
providing higher standards of thermal insulation in buildings of cavity wall
construction having inner and outer masonry or concrete leaves, and having an
external cavity wall of maximum height 12 m.

This British Standard indicates criteria for the selection of suitable buildings and
defines the procedures and precautions to be followed to provide for the
satisfactory injection of a foam system into the cavity wall.

Evidence strongly suggests that water penetration is more related to the quality
of the design, workmanship in construction and the presence of defects such as
cracks, than to the type of masonry units used in the wall cavity.

Attention is drawn to [BS 8208-1 which is the basis of the assessment of suitability
used in this standard.

It is believed that the suitability selection procedure has been improved with the
introduction of more recent information. A new appendix has been introduced to
give guidance on the quality of the installed foam, and another to introduce a new
method of determining driving-rain index which may, in future, succeed the
present method if proven to be an improvement in the assessment of suitability.
Yet another has been introduced to give methods of ascertaining cavity width.

The procedural advice and the controls needed on site have been strengthened.

BS 5617 specifies suitable (UF) foam systems and gives the tests to be carried out
at all stages of the foam system preparation to ensure that the requirements for
successful injection of the foam system and its performance in situ are achieved
when the practices described in this standard are applied.

The recommendations concerning the performance in storage of
urea-formaldehyde resin were amended in 1989.

It 1s strongly recommended that an independent surveillance authority (e.g. the
British Standards Institution) should carry out random surveys to ensure that
the installation contractor follows this British Standard.

The maps in this British Standard are based on the Building Research
Establishment Report “Driving-rain index” (1976) by R E Lacy, BSc (Eng),
FRMetS, by courtesy of the Director, BRE. The maps have been revised with
additional contour lines, and have been reproduced (with a photograpic reduction
of 10 %) from the Ordnance Survey 1:625 000 Map with the permission of the
Controller of Her Majesty’s Stationery Office, Crown copyright reserved.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
pages 1 to 56, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on

the inside front cover. Documents
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1 Scope

This British Standard code of practice describes
recommendations for the installation of
urea-formaldehyde (UF) foam systems which are
dispensed on site, to fill the cavities of suitably
situated and constructed external walls of
maximum height 12 m, which have masonry or
concrete inner and outer leaves, thereby providing
additional thermal insulation to such walls. It
defines what are suitably situated and constructed
external walls and indicates essential procedures
and precautions for the filling process. Walls built of
random rubble are not covered by this code.

NOTE The titles of the publications referred to in this code are
listed on the inside back cover.

2 Definitions

For the purposes of this British Standard the
following definitions apply.

2.1
cavity
an air space between two leaves of an external wall

2.2
urea-formaldehyde (UF) foam

an infusible cellular matrix of cured
urea-formaldehyde resin insoluble in water and
other common solvents

2.3
urea-formaldehyde (UF) foam system

a mixture of urea-formaldehyde resin, hardener,
surfactant, water, air and water additives

2.4
hardener

a chemical additive that causes the UF resin to
polymerize and change to a water-insoluble solid

2.5
surfactant

a chemical added to a liquid that has the effect of
lowering the surface tension of the liquid and thus
enabling it to form a foam

2.6
indicator stick

a rod, typically 5 mm diameter and 250 mm long,
inserted through an injection or sight hole in the
leaf of a wall into the cavity to monitor the
movement of the UF foam system in the wall at that
point during the filling process

2.7
installation contractor

a company or organization that undertakes the
insulation of building structures to improve their
thermal insulation by injecting a suitable
urea-formaldehyde (UF) foam system

2.8
independent surveillance authority

an independent body that monitors the quality of
service provided by an installation contractor

2.9
recessed joints

joints where the mortar line has been deliberately
formed or cut back to leave the top surface of the
brick exposed

2.10
sight hole

an additional hole drilled through either leaf of a
wall into the cavity, used only to check that the foam
system has reached that point in the cavity

2.11
unit area plan

a method of dividing up the exterior walls of the
building to show the sequence of foaming through
the injection holes

2.12
damp proof course (d.p.c.)

a layer of impermeable material so placed in the
building that the passage of moisture between the
parts it separates is negligible

2.13
cavity closer

a building feature closing a cavity around an
opening in the wall

NOTE Examples are a sill or a lintel.

2.14

stop end

a vertical cavity closer, such as a reveal block, which
limits the horizontal travel of a foam system during
injection

2.15

vapour check

a surface within a building structure which has a
very high resistance to the movement of water
vapour through it

2.16
masonry

walling constructed of natural stone, reconstituted
stone, brick, concrete, breeze block or any
combination of these materials
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3 Suitability of cavity walls for
insulation

3.1 General

The thermal conductivity of cavity walls is
substantially reduced by the presence of UF foam in
the cavity. Experience has shown that the presence
of UF foam is compatible with the weather-resisting
function of external walls provided that due
allowance is made for the construction and the
exposure to wind-driven rain.

It is essential that only if the installation contractor
considers the building to be suitable or capable of
being made suitable, should installation be carried
out (see 3.2).

3.2 Determination of suitability
B g covers all aspects which should be taken
into account when assessing the general suitability

of cavity walls for insulation.

The particular factors and the appropriate
suitability criteria relevant for the purposes of this
standard are as follows.

a) The cavity walls to be filled should be
structurally sound. Rectification of obvious
defects should form part of the contract. Cavity
wall insulation cannot make up for defects in the
existing construction and may accentuate
existing faults (see Appendix A).

b) To minimize the chance of significant
quantities of water crossing the cavity, the
materials of construction and the degree of
exposure of the external walls to wind-driven rain
should be within the limits stated

(see Appendix B, Appendix C, Appendix D,
Appendix E and Appendix F).

¢) Where a cavity is being used as a source of
combustion air or as a flue, it is essential not to
fill it until suitable trunking or other devices
have been installed (see A.8).

d) It is essential that the foam system is not
installed between vapour barriers, because it
cannot then dry out.

e) To contain the foam system, and any gas which
might evolve from it, within the cavity, the
internal leaf should be checked for continuity
(see Appendix G).

f) It is essential that the upper boundary of the
foam is physically protected from water ingress.
If this 1s not done, the top surface of the foam

could act as a bridge for water to cross the cavity.

g) Where a vapour check has been installed on the
cold side of the foam, condensation can form in
cold weather conditions on the inside surface of
the vapour check (see A.1.7 and A.5). In the case
of new construction allowance should be made for
this in the design of the building.

4 Material composition

It is essential that the insulating material used in
the filling process is a urea-formaldehyde foam

system that complies with [BS 5617.

5 Thermal performance of installed
foam

For design purposes an effective thermal
conductivity value for UF foam installed in masonry
cavity walls should be taken to be 0.04 W/(m K)
(see Appendix J).

6 The filling process
6.1 General

Aqueous resin and hardener solutions and
compressed air are supplied separately to foam
system generating equipment either from
pressurized pots or from a pump system. The
compressed air should previously have been passed
through an oil separator.

The foam system is mixed in the system generating
equipment and is fully expanded before injection
into the wall cavity.

The foam system is injected into the cavity wall
through a series of holes, drilled in a predetermined
pattern, in the wall. The extent of the foam system
travel in a wall should be monitored by the use of
indicator sticks in adjacent holes.

The foam system which is fluid at the time of
injection, sets shortly afterwards. It then dries by
evaporation through the fabric of the building to
form an inert cellular matrix.

NOTE Because foam can be difficult to remove when cured,
particularly from glass, any spillage should be cleaned up as soon
as it occurs.

6.2 Performance in storage of
urea-formaldehyde resin

6.2.1 If the resin is stored at temperatures

below 20 °C it should remain usable for a period of
at least three months from the date of quality
control release testing stated by the foam system
supplier for each container. During storage the
properties of the resin change due to a slow process
of polymerization which is accelerated by heat.
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NOTE Although storage of resin below 5 °C is not detrimental
to resin quality, when used at these temperatures the resin may
be more difficult to mix with cold water due to an increase in
viscosity. In such cases it would be advisable to use warm water
or warm the resin prior to use.

Therefore if the temperature of the stored resin
rises above 20 °C, at any time subsequent to its
delivery, or if the resin is older than three months
from the date of quality control release, its quality or
suitability for use shall be retested (see 6.5).

6.2.2 After testing a batch of resin in accordance
with 6.2.1, the installation contractor should not
combine it with a different batch without retesting
the blend.

6.3 Foam system generating equipment

The equipment used to generate a foam system
should be capable of being adjusted to enable flow
rates of the resin solution, hardener solution and air
to be controlled in order to produce a foam system
that complies with BS 5617. The equipment is to be
fitted with controls to ensure that the quality of the
foam system can be maintained throughout its
installation into the cavity.

6.4 Material preparation

The installation contractor should ensure that the
operator checks and corrects the hardness of the
water if necessary, using the method declared by the

foam system supplier as specified in 4.2 of
BS 5617:1985.

The resin solution, which is normally supplied in a
concentrated form should be diluted with water
before use. The quantity of water should be stated
by the installation contractor as declared by the
foam system supplier. This should be added to the
resin whilst stirring until complete homogeneity is
obtained.

NOTE Resin should never be added to water because the
limited solubility of the resin may cause resin separation or
coagulation.

If coagulation or separation of the resin solution
occurs during its preparation, the solution should be
rejected as unsuitable.

The hardener should be diluted to the concentration
stated by the installation contractor as declared by
the foam system supplier, and the solution should
be thoroughly stirred.

6.5 Quality checks

It is essential that the operator should carry out
quality checks as listed in Table 1 prior to an
installation, if the resin temperature has risen
above 20 °C at any time subsequent to its delivery,
if the resin is more than three months old, after
equipment is adjusted, and when there is reason to
suspect any fault in, or malfunction of, the
equipment. The operator should also produce a
sample suitable for carrying out the effective
density and linear shrinkage tests as given in

Table 2 of BS 5617:1984 for each installation.

The installation contractor should monitor on-site
operations and should carry out the effective density
and linear shrinkage quality control tests at a
frequency of at least one test per installation crew
per working week.

It is also essential that a sample produced on site

from each building each day should be retained for
at least one subsequent working day to check its

appearance by the method described in Appendix G
of IBS 5617:1985.

Table 1 — Quality checks on site during or
prior to installation

Test Test method
Gel time Appendix E of BS 5617:1985

Appendix F of BS 5617:1985
Appendix G of BS 5617:1985

Foam stability

Appearance

Appendix D of BS 5617:1985

6.6 Pre-installation building checks

Wet density

Access to the building for internal checks is
essential prior to, during and after installation.
The installation technician should confirm the
assessment of the suitability of the building
(see 3.2).

The following checks are also essential.

a) All combustion appliances with flues against,
through or adjacent to a cavity wall that is to be
filled are to be operated prior to foam system
injection to observe their performance

(see Appendix H);

b) The position and purpose of all flues and vents
are to be noted so that a proper drilling and
injection pattern can be planned for the building
(see 7.1.2);

¢) Holes in the cavity wall, especially the inner
leaf, are to be effectively sealed (for example with
mortar) to limit the entry of a foam system and
formaldehyde into the occupiable parts of the
building (see A.2).
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7 Installation of the UF foam system
7.1 Drilling

7.1.1 To avoid the production of excessive amounts
of rubble in the cavity, which could lead to bridging,
pure percussion drills without rotary cutting action
should not be used.

7.1.2 The objectives of a correct hole pattern are:

a) to ensure that the foam system reaches all
parts of the cavity to be filled,;

b) to ensure that the foam system does not
penetrate areas of the building where its
presence could be deleterious;

¢) to avoid over-pressurization of the cavity which
could result in structural damage;

d) to ensure that the foam system is not pumped
into any one injection point for longer than 75 %
of its gel time.

To satisfy a) to d), injection holes should be spaced
no more than 1 m apart. If the cavity is wider than
normal or if the foam system gel time is short a
closer drilling pattern may be required.

7.1.3 A hole pattern, as shown in Figure 1, should be
used except where special conditions apply as
detailed in a) to c) as follows. Distances between
holes need not be exact and on fair-faced masonry
they should be reduced as necessary to bring the
hole into the nearest mortar line.

The pattern should be modified in areas near to
various building features of the wall. The most
important pattern variations occur near the
following features.

a) Horizontal damp proof course. Where it is
desired to prevent the foam system extending to
the footings below the damp proof course, the
injection holes in the lowest row should be closer
together, e.g. only 500 mm apart and 600 mm
above the damp proof course as shown in

Figure 2. This technique will produce a scalloped
boundary at the approximate level of the damp
proof course.

b) Cavity closers. To avoid leaving any gaps in the
foam around the edge of windows, doors and
ventilators, extra holes may need to be drilled
around these areas to ensure that they are
completely filled. However, care should be taken
to avoid damaging damp proof courses.

¢) Floor or ceiling joints. The drilling pattern
should be designed to avoid having a row of
injection holes at the same level as ceiling joists
or staircase support timbers in order to minimize
the intrusion of the foam system into the building
via faults in the inner leaf.

7.2 Sight holes

Sight holes should be used to ensure that the foam
system does not spread into undesirable areas and
to avoid overpressurization in the following areas.

a) Party line. When dealing with the dividing line
of an attached property which is not being
insulated it is essential to leave a vertical
boundary of foam adjacent to the neighbouring
cavity, so that water running down the untreated
cavity will not collect at any point on the edge of
the filled area.

This is best ensured by drilling the first column
of holes in a vertical line, 500 mm apart and no
less than 500 mm from the dividing line between
the houses. This is illustrated in Figure 2. Sight
holes should be used to prevent the foam system
spreading across the party line.

b) Gables. On gables, no injection holes should be
closer than 450 mm to the tiles or the pressure of
the foam system may lift the tiles. Sight holes
should, however, be drilled not less than 200 mm
from the tiles.

c) Chimneys and flues. Great care is to be taken
to establish the line of the chimney and its
position relative to the cavity and to ensure that
the flue is not punctured during the process. Care
is required in examining the chimney
construction to see if there is any possibility of the
flue having been constructed in, or adjacent to,
the cavity. In these cases, either sight holes
should be drilled on both sides of the flue line or
each side of the flue should be treated in the same
way as for a semi-detached house at the party
line.

d) Flat roofs. Sight holes are used to check foam
system travel to ensure that it does not interfere
with ventilation of the roof space.

7.3 Foam system injection

7.3.1 Injection sequence. It is essential that all
drilling in each elevation and at least the first metre
of adjacent elevations is completed before filling the
cavity of that elevation.

The injection pattern should ensure that, as far as
possible, the freshly injected foam system is always
keyed into an area of existing foam system that is
still fresh, thus giving the strongest possible bond.
One possible plan for a typical semi-detached house
is shown in Figure 3. The areas have been numbered
to show a suitable injection sequence in which they
could be tackled.
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When the job cannot be completed in one day, the
work should be arranged in such a way as to finish
with the shortest possible diagonal or vertical line of
foam. It is essential never to leave a horizontal line
of foam in a partly filled wall other than the base
line.

Injection along the bottom horizontal rows should
start at the end of an elevation or a stop-end and
continue until a stop-end or boundary is reached.

Vertical boundary lines should be built-up from the
base line.

Where it 1s desired to prevent the foam system
passing below a horizontal damp proof course, it is
suggested that at least 10 min should be allowed, or
longer if gel time necessitates, between injecting
through the row of holes nearest to the damp proof
course and the subsequent injection. A similar
procedure can be adopted for the column of holes
next to the party line or any attached property not
being injected at that time (see A.3).

In each of the main sections, injection should
proceed on a diagonal front to ensure that no
injection hole is missed and that the cavity is filled
from the bottom upwards. To prevent voids
occurring, injection should commence at a stop-end
within the cavity and the injection should continue
until the foam system reaches the adjacent
horizontally and vertically placed holes

(see Figure 4).

While injection of the foam system is in progress,
attention should be paid to the following points.

a) It is essential to use indicator sticks during
injection. These should be placed in the holes
adjacent to the injection point, their movement
signalling the arrival of the foam system at these
holes.

b) A foam system should not be injected into a
hole for more than 75 % of its gel time, which
should have been previously determined.
Injection for a longer time can cause the foam to
split. If an indicator stick fails to move when
expected, injection should cease and the reason
should be determined. The delay could indicate
that the foam system has penetrated through a
fault in the inner leaf. This is particularly
important around critical building features such
as chimneys.

c¢) Care should be taken at all times to prevent
over-pressurization of the cavity, particularly
when the completion of injections is approaching
at soffit level, gable ends, cavity closures or
untrunked vents.

7.3.2 Uncapped cavities. Care should be taken to
limit excessive foam system extrustion above the
cavity in order to avoid restriction of the roof space
ventilation.

Where a cavity wall extends over a gable end up to
the ridge of the roof, it is essential to fill the whole
cavity with the foam system right up to the ridge. If
the inner leaf extends only to the top floor ceiling
level, it is important to ensure that any water which
might come through the outer leaf above this point
cannot be conveyed on to the inner leaf by the foam
in the cavity.

7.3.3 Wide cavities. As the cavity width increases it
may be necessary to adjust the hole pattern to
ensure that the hole to hole injection time does not
exceed 75 % of the gel time. It is also essential with
wide cavities that the drilling pattern is adjusted to
ensure that any horizontal or vertical boundary
lines are installed correctly.

7.3.4 New construction. It is highly desirable that
the cavity should be weathertight, i.e. that the roof
is in place and all cavity openings, such as those
around doors and windows, are permanently
protected, to avoid water ingress on to the foam.

8 Post-installation activities

Drill holes should be made good to match the wall
finish as closely as possible.

The site should be left at least as clean and tidy as
it was found.

All chimney flues and combustion air ducts, and air
vents with an essential function as part of, or
adjacent to, the foamed cavity, should be
demonstrated as being clear of any blockage.
Blocked or partially blocked flues can cause a
combustion appliance to malfunction, which could
cause lethal fumes to enter the building. Methods of
test for flues are given in Appendix H.

It is essential that an inspection of the inside of the
property is made. Any visible foam should be
removed from occupiable areas and the hole through
which it passed should be effectively sealed

(see Appendix G).

CAUTION. There is a slight possibility that a fuel-burning
appliance could malfunction after the installation team has left
the premises. It is therefore essential for the installation
contractor to leave a WARNING CARD with the householder
advising him to switch off all such flued appliances should a
malfunction be suspected and giving the appropriate emergency
telephone number(s).

During the drying process, a small amount of free formaldehyde
is evolved from the foam system, which is normally dissipated
through the outer well. Occasionally some vapour may enter the
building which can cause irritation to the eyes, nose and throat.
The WARNING CARD should also advise that this transitory
situation can normally be alleviated by additional temporary
ventilation, but, should the problem persist, the householder
should notify the installation contractor.
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9 Records

It is essential that the installation contractor keeps
records of every contract at least for the period of
legal liability which should include at least the
following details:
a) the type of equipment and foam system used,;
b) the results of the assessment of suitability of
the property;
¢) the results of the check carried out by the
operators on the water and foam system,;
d) the results of the vent and flue checks;
e) the quantities of materials used and suppliers’
names and batch numbers;
f) the names of operators carrying out the
contract;
g) the job sheet with records of time worked and
weather conditions during the time of working;

h) any difficulties or peculiarities noticed, and
action taken during the installation.

10 Declaration

It is essential that after the installation, the
installation contractor gives a declaration to the
client that the installation has been carried out in
accordance with [BS 5614 with a UF foam system
complying with and giving the supplier of
the UF foam system and the supplier’s description
or reference number which identifies the system.
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Appendix A Criteria for suitability of
external cavity walls

A.1 The outer leaf

A.1.1 The outer leaf of walls to be insulated should
be of masonry or concrete construction. If the outer
leaf is built of random stone rubble, none of the wall
1s covered by this code unless the stone is dressed
and laid in courses as exemplified by illustrations A
and D of Figure 4a (which is a copy of Figure 6 of
). It follows that rubble walls
complying with illustrations B, C, E and F of

Figure 4a are unsuitable for UF foam cavity wall
insulation.

A.1.2 The maximum height of the external leaf of
buildings covered by this code is 12 m.

The maximum height H of the external leaf is
measured from the lowest horizontal d.p.c. of the
external leaf to the highest point of any wall
(see Figure 5).

In general, the maximum heights of buildings are as
follows:

single storey 5m
two storey 7.5 m
three storey 10 m

A.1.3 If the external leaf is fully protected against
rain penetration, there is no exposure index limit.
An example of full protection is weather-boarding or
cladding on masonry or concrete, using materials
such as slates, tiles, timber, metal or materials of
equivalent performance.

A.1.4 For other forms of external leaf construction,
the following building exposure index limits are
applicable (see Appendix B, Appendix C and
Appendix D).
a) On new construction the rendered finish
should comply with . On existing
construction it is essential that the rendered
finish is of a cementitious nature, in a good state
of repair, showing no more than hairline cracks,
firmly adhering to the wall and with no signs of
crumbling or erosion. It is essential that the
exposure index E for such walls does not
exceed 109.

b) If the external leaf is constructed from natural
stone [the porosity of which exceeds or

equals 20 % by volume (see Appendix B)] or
facing clay or calcium silicate brickwork, and the
mortar joints are not recessed, it is essential that
the exposure index E does not exceed 100.

¢) If the external leaf is constructed from cut
natural stone [the porosity of which is less

than 20 % by volume or stone type is unknown
(see Appendix B)] or random stone rubble which
is dressed and coursed and the inner face is
reasonably regular, or concrete bricks or blocks,
or reconstituted stone, and the mortar joints are
not recessed, it is essential that the exposure
index E does not exceed 88.

d) If the external leaf is of any masonry
construction, and it has recessed mortar joints, it
1s essential that the exposure index E does not
exceed 88, and the external cavity wall height
does not exceed 7.5 m.

When assessing whether a wall is in accordance
with either A.1.3 or A.1.4, ignore any small
decorative panels of stonework or brickwork under
windows which do not exceed the width of the
window and are protected by an adequately
projecting sill. Ignore also any decorative brickwork
or stonework surrounds to door or window openings
or quoins (see A.1.13).

A.1.5 If there are visible structural faults,

e.g. cracking due to movement or settlement, it is
essential that these be reported to the customer and
a course of remedial action agreed.

A.1.6 If problems have been encountered with the
cavity insulation of structures of similar
construction or situation, installation should only
proceed if it is judged that effective remedies are
available.

A.1.7 Where the outer leaf has been covered with a
material of very low vapour permeability,

e.g. chlorinated rubber paint, the cavity should not
be filled.

A.1.8 The outer leaf should be generally sound,
weather resistant and showing no evidence of frost
damage. Badly eroded pointing or damaged or
defective rendering, for example, require remedial
action to be agreed with the customer. Gaps around
frames, unsealed expansion joints, unfilled
perpends and small cracks should be made good
during the installation.

NOTE Extensive horizontal cracking along mortar joints could
indicate an unsound structure due to corrosion of wall ties,
settlement or sulphate attack.

A.1.9 Where there are parapets it is essential to
ensure that water cannot be conveyed to the inner
face of the foam from the exposed inner leaf or
capping.

A.1.10 Where there are exposed ring beams or slabs
it is essential to ensure that water will not track
back along the underside of the beams or slabs.
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A.1.11 If the d.p.c. of the outer leaf is visibly
defective then the structure is unsuitable for
installation unless prior remedial action has been
agreed with the customer.

A.1.12 The survey document should record the
positions of all features such as essential vents,
flues and chimneys and of any service entries.

A.1.13 Particularly in a situation where the
exposure index of the structure is close to the
permitted limit it is essential that it should be
established that there are no features which are
visibly causing an excessive local concentration of
rain water on the wall. Examples of features which
can cause such problems are:

a) flush sills or sills with inadequate drips;

b) impermeable cladding with no effective form of
construction at the base designed to shed run-off
clear of the wall beneath;

¢) inadequate or non-existent overhangs at
verges;

d) faulty chimney detailing at the roof line;

e) projecting string courses or other horizontal
ledges;

f) roofs abutting external walls without adequate
drainage;

g) faulty rainwater goods;

h) wrongly installed overflow pipes.

Where such problems exist, remedies should be
recommended.

A.2 The inner leaf

A.2.1 The inner leaf of the cavity should be of
masonry or concrete construction. If the inner leaf is
built of random rubble, none of the wall is covered
by this code.

A.2.2 The cavity should be isolated from the
occupiable areas of the building by the following
methods in order to inhibit ingress of formaldehyde
(see Appendix G).

a) The cavity should be effectively sealed

(e.g. with mortar) at any point in the occupiable
areas where there is a break in the inner leaf,
1.e. where sections of the inner leaf are missing or
have been removed.

NOTE The voids above suspended ceilings and rooms in the
loft space are classed as occupiable areas.

b) Small holes around pipes and cracks around
frames within the occupiable areas should be
made good as part of the installation procedure.

A.2.3 If there are signs of water penetration to or
dampness on the internal surface other than that
caused by condensation, e.g. rising damp or
penetrating damp, the cause of the problem should
be ascertained and remedies applied or agreed to be
applied as part of the contract before proceeding
with the installation.

NOTE This should include examination of areas around
intentional cavity bridges such as ducts and flues.

A.2.4 If the inner leaf extends only to top floor
ceiling level but the wall carries gables or if there
are parapets, it is important to ensure that any
water which may penetrate these features would
not be conveyed onto the inner leaf by the foam in
the cavity.

A.2.5 Areas of the inner leaf which would render the
adjacent cavity unsuitable for filling according to
this code of practice should be identified on the
survey record.

A.2.6 The positions of ducts, flues, chimneys and
service entry points should be recorded on the
survey document.

A.3 Nature and condition of cavity

A free cavity generally of at least 40 mm width
should be available over the areas to be filled.

Because cavity width may vary significantly within
the wall of a building, cavity width should be
confirmed by direct measurement at different points
during the drilling operation by method 1 of
Appendix K. For an initial survey, an estimation of
cavity width will normally suffice estimated by
method 2 of Appendix K.

NOTE There is a high risk of mortar bridging the cavity if the
cavity width is generally less than 40 mm. However, a cavity
width of less than 40 mm at isolated points is acceptable.

Rat trap bond or any other use of standard format
bricks as wall ties renders the cavity wall
unsuitable for filling.

Cavities capped with concrete gutters should be
rejected unless the gutters are watertight,
weathered and throated to throw water away from
the wall.

If the cavity extends more than 0.5 m below ground
level in a basement wall this should be noted in the
survey record as it is essential in such
circumstances that the foam should not extend
below the outside ground level.

If the cavity is found to be in excess of 100 mm then
inspection is required to determine whether there
are frames within or across the cavity which could
cause water penetration problems if insulation is
installed and whether the greater volume of foam
needed will give rise to problems with formaldehyde
ingress into the building.
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If any cavity barriers or stops are known to be
present their position should be taken into account
in determining the drilling pattern.

A.4 Buildings at the design stage

If it is intended that cavity insulation should be
used then the installation contractor should liaise
with the designer to ensure that the
recommendations of this code are understood and
incorporated.

A.5 Buildings under construction

The installation contractor should liaise with the
builder to ensure that the recommendations of this
code of practice are fully understood. The
installation contractor should also ensure that the
building contractor gives him the opportunity to
inspect the cavity during construction (see note).
NOTE One possible way of meeting this recommendation would
be for the builder to omit selected corner bricks.

The installation of the foam system should be
arranged to suit all parties but should not be before
the cavities have been made weathertight.

If the structure is to be dry lined every attempt
should be made to achieve well filled mortar joints
on the inner leaf and if the foam system is to be
injected through the inner leaf before lining then
the injection holes should be sealed.

A.6 Existing structures

The older the building the more likely it is to have
been tested by spells of bad weather and any
constructional defects will have become apparent. If
the building is less than three years old it may be
helpful, if possible, to examine the original drawings
and it is particularly important to take note of local
experience (see A.1.6).

A.7 Services in cavity

If it is established that there are pipes or ducts
within the cavity then their position should be
identified on the survey record to ensure that a
drilling pattern can be designed that will not cause
damage. To minimize possible damage to electric
cables and other services which may be in the
cavity, the fitting of distance pieces to drills ensures
that there is not excessive penetration of the bit into
the cavity.

NOTE Comparison of the position of features noted on the inner
and outer leaf survey records is often helpful on this point.

A.8 Ventilation

Determine which vents it is essential to retain,

e.g. vents for appliance air supply, fume extraction,
room and structure ventilation, particularly
sub-floor and roof ventilation.

All essential vents connecting to occupiable areas
should be trunked and made continuous through
both leaves. All essential vents should be recorded
on the survey document to ensure that they are
checked after foam installation.

Cavity vents, other than weepholes, should be
sealed.

Appendix B Natural stones used in the
construction of masonry walls

The following table lists the more common natural
stones that are used in the construction of masonry
walls. The stones have been classed as being
suitable for an exposure index E either of up to 100,
1.e. their porosity exceeds 20 % by volume, or of up
to 88, i.e. their porosity is less than 20 % by volume.
In cases where the stone type is unknown or not
listed in the table, and the porosity is unknown or is
less than 20 % by volume, the stone should be
classed as being suitable for an exposure index E of
up to 88.

Stone type Maximum
value of £
Ancaster Free Bed (L) 100
Ancaster Weatherbed (L) 88
Anston (ML) 88
Barnack (L) 100
Bath (L) Combe Down 100
Box Ground 100
Corngrit 100
Crosham 100
Farleigh Down 100
Hartham Park 100
Monks Park 100
Stoke Ground 100
Westwood Ground 100
Beer (L) 100
Binnie (S) 88
Blaxter (S) 100
Bramley Falls (S) 88
Caen (L) 100
Casterton (L) 100
Chilmark (L) 100
Clipsham (L) 88
Corsehill (S) 100
Craigmillar (S) 88
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Stone type

Craigleith (CS)
Crosland Hill (S)
Darney (S)

Doultin (L)

Dunhouse (S)

Dunston

Elland Edge (S)

Forest Marble (L)

Forest of Dean (S)

Gifnock (L)

Guiting (L)

Ham Hill (L)

Hard York (S)
Spinkwell/Crosland Hill
Hillhouse Edge
Silex
Temple Church

Headington (L) Hard

Soft

Hollington (S)

Red
Mottled
White
Light Salmon/Park
Hopton Wood (L)
Hornton (L) Blue
Brown

Huddlestone (ML)

Kentish Rag (L)

Kerridge (S)

Ketton (L)

Ketton Weatherbed (L)

King’s Cliffe (L)

Laxonby (S)

Leoch (S)

Locharbriggs (S)

Mansfield Woodhouse (ML)

Pennant (S)

Pilough (S)

Maximum
value of E

88
88
88
88
88
100
88
100
88
88
100
100
100
88
88
88
88
88
100

100
100
100
100
88
100
100
100
88
88
100
100
100
88
88
100
100
88
88

Stone type

Portland (L) Whit

Base

Roach
Prudhoe (S)
Purbeck Marble (L)
Reigate (S)
Robin Hood (S)
Roche Abbey (ML)
Rubislaw (G)
St. Bees (S)
Spinkwell (S)
Springwell (S)
Stamford Stone/Casterton (L)
Stancliffe (S)
Sussex Sandstone (Wealden) (S)
Tadcaster (ML)
Taynton (L)
Tor Down (G)
Totternhoe (L)
Tregarden (G)
Treglidgwith (G)
Trevone Medium Grey (G)
Trevor (G)
Trolvis Grey (G)
Wansford (L)
Wealden (L)
Whatstandwell (S)
Woolton (S)

Key

L : Limestone

ML: Magnesian limestone
S : Sandstone

CS: Calcareous sandstone

G: Granite
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Maximum
value of £

88
88
100
88
88
100
88
88
88
100
88
88
100
88
100
100
100
88
100
88
88
88
88
88
88
100
88
100

Documents
B m Sharing Hub


http://www.avadocuments.com/doc/bs-5618-1985
http://www.avadocuments.com/doc/bs-5618-1985

BS 5618:1985

Appendix C Calculation of the
exposure index E of a building
(tabular method)

NOTE The procedure summarized here is based on the
Agrément Board publication “Method of assessing the exposure
of buildings for urea-formaldehyde cavity wall insulation”
(Information Sheet No. 10)Y.

C.1 Derivation of exposure index

The climate local to a building in relation to driving

rain (its exposure index) is affected by:
a) the geographic factor G dependent on the
location of the building geographically;
b) the topographic factor 7' dependent on the
nature of the country surrounding the building;
¢) the terrain roughness factor R dependent on
the degree of protection given by local buildings,
trees and other wind breaks, or the lack of
protection if the building is situated on or near a
steep slope.

The exposure index E= G+ T+ R

C.2 Calculation procedure

The exposure index can be derived from tables of G,

T and R or by calculation (see Appendix D). The

result derived by calculation is to be preferred.

C.3 Geographic factor G

Using the driving-rain index maps, determine the

local driving-rain index D of the building in

question. Read off the corresponding value from

Table 2.

Table 2 — Geographic factor G

C.4 Topographic factor T
The topographic factor is determined from Table 3.
Table 3 — Topographic factor T'

Topographic category T factor

a) Sites known to be abnormally windy |38
such as:

1) on the crest of a hill
2) on an exposed hill slope

3) in valleys so shaped as to produce a
funnelling of wind

b) All cases except those in a) and c) 37

c¢) Sites that are more sheltered than 35
normal such as those in steep-sided
valleys at right angles to the strongest
rain-bearing winds

Driving-rain index (m?%/s) G factor

Greater than 2 up to and including 2.5 15

Greater than 2.5 up to and including 3 18

Greater than 3 up to and including 4 22
Greater than 4 up to and including 5 26
Greater than 5 up to and including 6 29
Greater than 6 up to and including 7 31
Greater than 7 up to and including 8 33

Greater than 8 up to and including 10 37

Examples:

a) a building in Kidderminster would have a G
factor of 22 (greater than 3 m?/s, up to 4 m?/s);
b) a building in the centre of Plymouth would
have a G factor of 31;

¢) a building at Ashburton would have a G factor
of 37.

C.5 Terrain roughness factor R

C.5.1 The R factor is determined from Table 4,
knowing the degree of local protection offered by the
surrounding terrain on the side of the building
facing the prevailing wind-driven rain and the
effective height of the building, Hy, for exposure
purposes. Guidance on the direction of the
prevailing wind-driven rain is given in map 31; in
some cases it may be necessary to consider
separately two or more sides of the building.

C.5.2 The effective height of the building Hy, for
exposure purposes will be as in a) or b) as follows.

a) If the building is on generally level ground, or
on sloping ground of gradient less than 1in 3, the
effective height Hy, is the same as the external
cavity wall height H defined in A.1.2, or the
maximum height of the unprotected cavity wall,
whichever is less (see Figure 6).

b) If the building is:
1) on a slope2) having an average gradient
equal to, or exceeding, 1 in 3 (e.g. position A in
Figure 7); or
1) within 4Z of the point Y in Figure 7, at the
upper end of such a slope, at which the average
gradient changes to less than 1 in 3, Z being
the height of Y above point X in Figure 7, at the
lower end of the slope, at which the average
gradient changes to less than 11in 3
(e.g. position B in Figure 7);
then the effective height, Hg, is the height
described in C.5.2 a) plus the height of the
location, Hy, above point X in Figure 7.

D Available from The British Board of Agrément, PO Box 195, Bucknalls Lane, Garston, Watford, Hertfordshire WD2 7NG.

2) The term slope includes any hill, cliff or terrace.
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Table 4 — Terrain roughness factor R

Terrain Description R factor

category
Effective building height, Hy (m)

5 7.5 | 10| 15| 25|50 | 75| 100

1 Inland sites with long stretches of open, level or nearly
level country with no shelter. Examples are fens, airfields,
grassland, moorland or farmland without hedges or walls

around fields 35 |36 |37(38(39(41|42|43

When such sites are within 8 km of the coast or large

estuary 37 |38 [39(40 |41 (42 |43 |44
2 Flat or undulating country with obstruction such as walls |31 |32 |34 35|37 (40 |41 |42

or hedges around fields, scattered windbreaks of trees and
occasional buildings. Examples are most farmland and
country estates with the exception of those parts that are
well wooded

3 Surfaces covered by numerous large obstructions. 27 (28 [29(31|34|37|39|41
Examples are well wooded parkland and forest areas,
towns and their suburbs and the outskirts of large cities

4 Surfaces covered by numerous large obstructions with a 23 |24 |25(26|29|— |— |—
general roof height of at least 25 m. This category covers
only the centres of large towns and cities where the
buildings are not only high but are also not widely spaced

NOTE 1 If the values of R are read from the table, the next highest value of Hy, should be used, i.e. the values in the column for
Hy = 25 would cover all values of Hg, for 15 < Hg < 25 m.

NOTE 2 For most dwellings: 1 storey <5 m
2 storeys < 7.5 m
3 storeys < 10 m

Appendix D Calculation of the Table 5 — Topographic factor S

exposure index E of a building (as derived from the topographic

(formula method) categories in Table 3)
Topographic category S factor

D.1 General 2 11

This appendix gives the formulae from which the

factors in making up the exposure index can be b) 10

calculated. The formulae should be used where c) 9

interpolation of data is required.
D.2 Calculation of G

G = 36.686 log;o D
where

D.4 Calculation of R
R =236.686 loglo BC
where

B. is calculated from the appropriate formula in

. . i : 2
D is the driving-rain index (in m“/s) for the Table 6.

location.
D.3 Calculation of T
T = 36.686 logyg S
where
S is the topographic factor obtained from Table 5.
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Table 6 — Equations for B,

Terrain category
Height zone
1(a) 1(b) 2 3 4
Critical height E, E.=10m E.=10m E.=12m E,=20m E.,=35m
Hy > E, Hyp 0.14 Hp 017 Hy - 2\0.21 Hy—10\024 Not applicable
11.3 [ = 10.0 (___) 8.6 1.5
10 RENET)) 10 10
3<Hp < E Ji2+56Hy | [56+44 Hy | 29+38 Hy | [20+18 Hy | /13+0.93 Hy
Hg < 3 9.4 8.3 6.3 5.1 4.0
NOTE 1 The equations in Table 6 have been simplified from Agrément Board Information Sheet No. 10 by multiplying out the
various constant coefficients.
NOTE 2 E,is the symbol used in CP 3:Chapter V-2 to designate the height at which the form of the wind speed equations changes.

Examples:
a) Terrain category 2, Hp = 2.5 m
therefore B, = 6.3
therefore R = 36.686 log; 6.3 = 29.3

b) Terrain category 1, Hp = 7.5 m
therefore B, = J56 +(4.4x7.5) = 9.43
therefore R = 36.686 log;y 9.43 = 35.8

c¢) Terrain category 3, Hg = 50 m

50 — 10) 0.24
10

therefore R = 36.686 log;( 10.46 = 37.4

D.5 Comparison of methods

therefore B, = ( =10.46

Consider a building which has a map value for D
of 7 m?/s, is in gently rolling countryside
[topographic category (b)], is in terrain category 2,
and has an effective height, Hg, of 7.5 m (2 storeys).

Determine the exposure index E:
a) Using tables:
G = 31 (Table 2)
T =37 (Table 3)
R = 32 (Table 4)
E=G+T+R=100
b) By calculation:
G = 36.686 log;n 7= 31.0

T = 36.686 logy, 10 = 36.7
B,= 29+ 3.8Hy =158

R = 36.686 logyy 7.58 = 32.3
E=G+T+R=100.0

In case of dispute, the value of E obtained by
calculation and rounded to the nearest whole
number is to be preferred to that derived from the
tables.

Appendix E Driving-rain index

E.1 Definition

The driving-rain index, D (mf‘/s), 1s the product of
the average annual rainfall, d (m), and the average
annual hourly windspeed, 0 (m/s), the latter being
corrected to terrain category 1(b) of Table 6 and a
height of 10 m above ground level.

D= d v (m?%s)
E.2 Driving-rain index maps

The maps in this code are based on those first
prepared by R E Lacy (see foreword) with the
addition of contour lines for D = 6 m?/s and

D =8 m?/s, and some minor additions at other
driving-rain indices.

Maps 1 to 30 on a scale of 1:625 000% show contours
of the driving-rain index. Interpolation between the
contours is permitted when the calculation
procedure is being used. Guidance can be obtained
from annual rainfall maps on the same scale.

E.3 Calculation of the driving-rain index from
meteorological data

Research is being carried out by the Meteorological
Office to improve the data on which the driving-rain
index maps are based. When this is complete a
revision of this appendix may be issued. Because of
the complexity of computing the windspeed data,
the driving-rain index should not be calculated from
local meteorological data.

3) The linear scale has been reduced by approximately 10 % for convenience of reproduction in this British Standard. The

numbers in bold type adjacent to the contour lines are driving-rain indices (m?%/s).
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E.4 Determination of the direction of the
prevailing wind

Map 31 shows annual mean driving-rain “roses” for
various meteorological stations in different parts of
the British Isles. In each “rose” the length of each of
the radiating lines is a measure of the mean
driving-rain index received from the direction
shown.

In assessing the direction of the prevailing wind at
any location, the longest line of the nearest “rose” on
the map will give a good guide. Account should also
be taken of any major local geographical features
and any local evidence such as the shape of
surrounding trees in deciding the prevailing or most
frequent wind direction(s).

Table 7— Comparisons between exposure values in [D

Appendix F Comparison of methods
for assessing exposure to wind-driven
rain

The scheme given in this code (see Appendix E) has
been widely used for assessing the exposure of
buildings and is based on maps of an
omnidirectional annual driving-rain index which is
the product of average annual rainfall and average
wind speed. The scheme in uses a different
set of maps based on the latest Meteorological Office
data showing the quantity of rain falling on vertical
surfaces during the worst likely spell of bad weather
in any three year period from a given direction.

Since does not present omnidirectional spell
indices a direct comparison with this code is only
possible after carrying out some simple, though
quite laborious calculations. Some comparisons are
given in Table 7.

Figure 8 is a plot of the exposure index E given in
this code against the associated maximum
directional spell index from .

Y and in this code

Maximum directional spell index () Equivalent exposure Exposure category )
index E(BS 5619)

Log-scale value | I/m? (D1 m?%s (DRI)

12 12.6 0.063 80 Very Sheltered

18 25.2 0.126 88 Sheltered or Sheltered/Moderate

27 71.2 0.356 100 Moderate/Severe or Severe

31 113.0 0.565 105 Severe or Very Severe

34 160.0 0.800 109 Very Severe
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Appendix G Formaldehyde

G.1 General

Formaldehyde is a compound that can be found in
almost all environments. It is formed naturally in
the human body, as a combustion product and by the
action of light on hydrocarbons in air. The
concentration of formaldehyde can be substantially
increased locally by vehicle exhaust fumes, open
fires or cooking by natural gas.

At low levels of exposure, formaldehyde is not
classed as a health hazard and whilst the irritation
may be unpleasant its effects are transitory at levels
which are tolerable. The Chief Medical Officer of the
Department of Health and Social Security has
indicated that the completed studies of people
exposed to formaldehyde vapour have not found any
evidence that it causes cancer, changes in lung
structure, or permanent impairment of lung
function in man®.

Formaldehyde has a distinctive pungent smell.
People’s sensitivity to formaldehyde varies and it
can be detected by nearly all people at a low level of
concentration, typically 0.5 p.p.m. by volume, but
some people can detect it at a level as low

as 0.2 p.p.m. while others may be unaware of its
presence below 1.0 p.p.m. Above 0.5 p.p.m. it can be
irritating to the eyes, nose and respiratory tract.

G.2 Formaldehyde in UF foam system
installations

Formaldehyde is given off by UF foam systems
during the curing and drying process. The evolution
of formaldehyde within the cavity is an equilibrium
process which decreases over a period of time.
Extensive experience in the UK has shown that the
resistance of the masonry inner leaf normally
ensures that the penetration of formaldehyde is
imsufficient to increase the existing concentration of
formaldehyde to noticeable levels within the
building. Occasionally, however, UF foam cavity
insulation can result in a noticeable level of
formaldehyde within the occupiable part of the
building. The installer should therefore include in
his pre-installation inspection an assessment of the
likelihood of formaldehyde penetration and take
whatever preventive measures are considered
necessary to ensure that there is an essentially
continuous barrier between the injected foam
system and the occupiable parts of the building.

4 Hansard, 18 March 1982; volume 20, ¢ 193.

Inner leaves which have unplastered masonry
surfaces left exposed for decorative purposes, or
which are dry lined, are likely to be more permeable
to formaldehyde than plastered leaves. Buildings
with these features should only be insulated with
UF foam during construction so that the
formaldehyde in the newly installed foam system
will be dispersed before occupation, unless either
the brick or block work is of high quality or the inner
surface is effectively sealed.

Where a recirculating air system exists, the system
should not draw air from any part of the building
that is open to the filled cavity.

In prefabricated structures or where buildings are
of frame construction, usually institutional type
buildings or system-built structures, particular care
is required in their assessment from the standpoint
of water and formaldehyde penetration. In buildings
where the masonry walls are used as infill panels
the joints and cavity closers need to be carefully
assessed.

Unless the survey shows that the cavity closers are
an effective barrier or can be sealed so that there is
no direct access from the cavity into the building,
particularly at ceiling level, the building should be
regarded as unsuitable for insulating with UF foam.

Appendix H Flue checks for
appliances of rated input not
exceeding 60 kW

H.1 General

It 1s essential that every flue system adjacent to, or
in contact with, a wall cavity that has been filled
with a UF foam system is checked after installation
to ensure that the flue remains clear, and that the
combustion products are completely discharged to
the outside air. The appropriate methods of
inspection and testing for various types of flue
system have been taken from [BS 5440-1:1974 and
are reproduced below, with appropriate additions
for UF foam installations.

Because of the wide variety of fuel-burning
appliance designs, difficulties may arise in
establishing whether the flue performance is
satisfactory. Should this occur, it is important that
the relevant fuel undertaking or appliance
maintenance contractor is called in to carry out the
appropriate tests.
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