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5618 : 1885

Foreword

This revision of BS 56818, 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BS 5618 : 1978 which is withdrawn,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 regqulations.

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
insufation 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 1o 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 B208 : Part 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 introductian of more recent
information. A new appendix has been introduced to give
guidance on the guality 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.

ttisstrongly 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 Contraller of Her Majesty’s
Stationery Office, Crown copyright reserved.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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AMD 6262

Amendment No. 1
published and effective from 30 March 1990
to BS 5618 : 1985

Specification for thermal insulation of cavity walls
{with masonry or concrate inner and outer leaves)
by filling with urea-formaldehyde (UF} foam systems

Revised text

AMD §262 Foreword

March 1350 After paragraph 9, insert a new paragraph as foliows.

‘The recommendations concerning the performance in

storage of urea-formaldehyde resin were amended
in 1989.°

AMD 6262 Clause 6.2.1
March 1930 Delete the existing clause and substitute the following.

"6.2.1 If the resin is stored at temperatures betow 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 supgplier for each container. During
storage the properties of the resin change due to a sfow
process of palymerization which is accelerated by heat.
NOTE. Although storage of resin batow & °C is not detrimantal
to rasin quality, whan used at these tempergtures the resin may
be more difficult to mix with cold water dua to an incresse in
viscosity, [n 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)."

AMD 6262 Clause 6.5 Quality checks

March 1580 In the first paragraph, deiete the first sentence and insert the following.

‘1t is essential that the operator should carry out quality
checks as listed in table 1 prior to an instaliation, i the
resin temperature has risen above 20 °C at any time
subsequent to its delivery, if the resin is more than three
months oid, after equipment (s adjusted, and when there
is reason to suspect any fault in, or malfunction of,

the equipment.’
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STANDARDS

Amendmeant No. 2
published and effactive from 1 May 1992

to BS 5618 : 1985

filling with urea-formaldehyde {UF) foam systems

Code of practice for thermal insulation of cavity walis
{with masonry or concrete inner and outer leaves) by

Revised text

Contents

AMD 7114

- — e — . e am -

Under the heading "Figures’ below the titie for figure 4, insert the following.

‘4a Types of rubble walling’

AMD 7114
May 1982

Clause A.1.1
Delete the existing text and substitute the following.

‘The outer leaf of walls to be insulated should be of
masonry or concrete construction, If the outer leaf is built
of random store rubble, none of the wall is 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 BS 5390 : 1976). It follows that
rubble walls cemplying with illustrations B, C, E and F

of figure 4a are unsuitable for UF foam cavity wall
insulation.’

AMD 7114
May 1992

New figure 4a

Insert the attached new figure da.

AMD 7114
May 1992

Clause A.1.4

Delete the existing text of item {c} and substitute the following.

‘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 887

AMD 7114
May 18982

Publications referred to
Insert the following:

‘BS 5380 Code of practice for stone masonry”.
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BS 5618 : 1985

Code of practice

1 Scope

This British Standard code of practice describes
recommendations for tha instaliation of urea-formaidshyde
{UF} foam systems which are dispensed on site, to fill the
cavities of suitably situated and constructed extarnal 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 essantial
procedures and precautions for the filling process. Walis
built of random rubble are not covered by this code.

NQTE. The tities of the pubtications 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 betwesn two leaves of an external
wall.

2,2 yrea-formaldehyde {UF) foam. An infusible cellular
matrix of cured urea-formaldehyde resin insoluble in water
and other common solvents,

2.3 ures-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 Jiquid that has the
effact of lowering the surface tension of the liquid and thus
enabling it to form a foam.

2.6 indicator stick. A rod, typically 56 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 surveittance authority. An independent
body that monitors the quality of service provided by an
instailation contractor.

2.9 recessed joints. Joints whers 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 inte 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 sequenca of faaming
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,
NQOTE. 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,

3 Suitability of cavity walls for insulation

3.1 General

The thermal conductivity of cavity walls is substantially
reduced by the presence of UF foamin 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 instaliation 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

BS 8208 covers all aspects which should be taken into
account when assessing the gereral 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 ta 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 {ses 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
appendices B, C, D, E and F}.

{c) Where s 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 {ses A.B).
(d) 1t is essential that the foam system is not installed
between vapour barriers, bacause 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).
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() It is essential that the upper boundary of the foam is
physically protected from water ingress. 1f this is 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/im-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,
particulerly from glass, any spillege should be cleaned up as soon as
it occurs,

6.2 Pertormance in storage of urea-formaidehyde retin

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

BS 5618 : 1985

polymerization. Therefore the following precautions shouid
be taken.

{a) Whilst not detrimental to resin quality, it &s
inadvisable to aliow the resin temperature to drop below
5 °C as this can make the resin too viscous.

{b) If the temperature of the stored resin rises above

20 °C, at any time subsequent to its delivery, the foam
system suppliar’s advice should be sought on testing the
resin to detarmine its suitability for making foam which
complies with BS 5617.

{c) After a three month period after the date of quality
control release, weekly checks should be made to ensure
that the resin remains suitable for use in accordance with
table 4 of BS 5617 : 1985,

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 genarate 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 5817,

The equipment is to be fitted with controls to snsure that
the quality of the foam system can be maintained through-
out its installation into the cavity.

6.4 Material preparation

The installation contractor shoulg 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 sclution, 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 becauss the limited
solubility of the resin may cause resin ssparation or cosgulation.
If coagulation or separation of the resin solution occurs
during its preparation, tha solution should be rejected as
unsuitable.

The hardener shouid 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 chocks

it is essential that the operator should carry out quality
checks as listed in table 1 prior to an installation, after
equipment is adjusted, and when there is reason to suspect
any faultin, or malfunction of, the equipment. The operatcr
should also produce a sample suitable for carrying out the
effective density and linear shrinkage tests as given in table 2
of BS 5617 : 1985 for each installation.
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The installation contractor should monitor on-ite
operations and should carry out the effective density and
linear shrinkage quality control tests at a frequency of at
jeast one test per installation crew per working week.

|1 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 BS 5617 : 1985,

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

Test Test mathod

Gel time Appendix E of BS 5617 : 1985
Foam stability Appendix F of BS 5617 : 1985
Appearance Appendix G of BS 5617 : 1985
Wet density Appendix D of BS 5617 : 1985

6.6 Pre-installstion building checks
Access to the building for internal checks is sssentiai 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 praper drilting and injection pattern
can be planned for the building {see 7.1.2);

{c) Holes in the cavity wall, especially the inner [eaf,
are 10 be effectively sealed {for example with mortar)
to limit the entry of a foam system and formaldehyde
into the occupiable parts of the building {ses A.2).

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) 1o 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 fotlows. 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) Morizontal 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 technigue will praduce 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 thess areas to
gnsure that they are completely filled. However, care
shou!d be taken to avoid damaging damp proof courses.

(c) 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 |eaf.

7.2 Sight holes

Sight holas should be used to ensure that the foam system
does not spread into undesirable areas and to avoid over-
pressurization 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 peint 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 thap 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 lina.

{b} Gables. On gables, no injection holas should be
closer than 450 mm to the tiles or the pressure of the
foam system may lift the tiles. Sight holas shouid,
howaever, be drilted not less than 200 mm from the tiles.

{c) Chimneys and flues Great care is 10 be taken to
establish the line of the chimney and it position relative
to the cavity and ta ensure that the flue is not punctured
during the process. Care is required in examining the
chimney construction to sae 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
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flue should be treated in the same way as for a semi-
detached house at the party line.

{d} Fiat roofs. Sight holes are used to check foam
system trave! to ensure that it does not interfere with
ventilation of the roof space.

7.3 Foam system injection

7.3.% /njection 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 systemn is always keyed into an
area of existing foam system that is still fresh, thus giving
the strongsst possible bond. One possible plan for & 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.

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 horizantal line of foam in a partly
filled wall other than the base (ine.

Injection along the bottom horizontal rows shouid 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 is 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 shouid commence at
a stop-end within the cavity and the injection should
continue until the foam system reaches the adjacent
horizontally and verticatly placed holes (see figure 4},
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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 76 % 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 tha 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 wal 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 cuter leaf
abovwe 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 pattarn 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. 1t 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, sre permanently protected, to avoid water ingress
on to the foam.
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8 Post-instaliation activities

Orill holes shou!d be made good to mateh tha wall finlsh as
closaly as potsibly,

Tha site should be left at [east a3 clean and tidy as it wes
found.

All chimnay fluss and combustion alr duets, and alr vents
with an essentlel function as part of, or adjacent to,

the foamed cavity, should bs demanstrated as being clesr of
any blockege. Blocked or partiaily blocked fiues can cause
a combustion sppliance to malfunction, which could cause
lethal fumes to enter the bullding. Mathods of test for tium
are given in appendix H,

Itis essentlal that en inspection of the inside of tha property
is mede. Any visible foam should be removed from
cccupleble aram and the hole through which it pessad
should be sffectively sealed (sas sppendix G).

CAUTION, There 1n o ¢light posalbllity that « tusi-burning appllance
sould maettunction etter the Instellation team haa lsft the premisss.
It In thersfore essentisl for the Instatistion contractor to lesve s
WARNING CARD with the householdar advising him to awitch off
oll such fiued spplisncer should e malfunction ba wspectsd and
giving the sppropriste emergency telephone number(i}).

Burlng the drying procsss, a small amount of fres formaidehyde is
wolved from the fosm aynem, which |8 normally dissipated through
the outsr wall. Occationsily some vapour maey enter the bullding
which ean cause irritetion to the sy, nose and throst.

The WARNING CARD should aiso adviae thet this tramsitory
situstion can normally be slleviated by additional temporsry
ventllation, but, sheuld the problam perdist, the houshalder shoulg
notify the Instatistion contractor. ’

9 Records

It is essential that the instsllation contractor keeps racords
of every contract at least for the period of legel liability
which should include at least the following details:

{a) the type of squipment and foam system used;

{b) the results of the assessment of suitability of the

proparty;

(¢) the results of the chack carried out by the operators

on the watsr snd foam system,

{d) the resuits of tha vent and flue checks;

(s) the quantities of materlals used and suppliers’ names
and batch numbers;

{f) the names of operators carrying out the contract;

(g} the job shest with records of time worked and
weather conditions during the time of working;

{(h) any difflcuities or paculiarities noticed, and actlon
taken during the installstion.

10 Declaration

It is sssantial that after the instalistion, the instellation
gontractor gives a daclaration to ths client that the
Installation has basn carried out In accordence with

BS 5818 with a UF foam system complying with BS 5817
and glving the supplier of the UF foam system and the
supplier’s description or reference number which identifies
the systam.




