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BS 4169 : 1988

Foreword

This revision of BS 4169, prepared under the authority of
the Timber Standards Committee, specifies requirements
for the manufacture of glued-laminated (glulam) timber
structural members designed in accordance with BS 56268 :
Part 2. It supersedes BS 4169 : 1970 which is withdrawn.
This revision of BS 4169 follows the form of BS 6446
which is a specification for manufacture of glued structural
components of timber and wood based panel products.
The two documents are thus complementary. Changes to
the technical content reflect current practice, which has
developed since the standard was last revised.
Developments in the UK glulam industry have resulted in
many manufacturers offering a particular form of glulam
member usually available from stock. Nearly all these
members have been manufactured from grade LB European
Whitewood with a planed surface finish. This development
is recognized in this revised standard by including, as
appendix D, a description of a type of glulam member
typically held in stock (generally known by manufacturers
or stockists as Standard Grade Glulam members); this
enables the building designer to provide a reduced amount
of information about the member.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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BS 4169 : 1988

Specification

1 Scope

This British Standard specifies requirements for the
manufacture of glued-laminated (glulam) timber structural
members. Requirements are specified for production,
control, materials, manufacturing finishes, preservative and
flame retardant treatments and storage.

This standard does not apply to glued structural
components of timber and wood based panel products
(see BS 6446), or to finger joints in structural softwood
(see BS 5291).

This standard does not apply to site gluing which is
generally not recommended.

Recommendations on the design of members are given in
BS 5268 : Part 2.

NOTE 1. Appendix D contains a description of a glulam member
of the type normally held by UK manufacturers or stockists and
known as Standard Grade Glulam members.

NOTE 2. The titles of the publications referred to in this standard
are listed on the inside back cover.

2 Definitions

For the purposes of this British Standard the definitions
given in BS 6100 : Part 4 and BS 6138 apply together with
the following.

2.1 adhesive spread. Amount of adhesive applied to a
glueline.

2.2 assembly closed. Number of laminations spread with
adhesive and assembled in a member prior to the
application of pressure.

2.3 assembly dry. Number oi laminations assembled prior
to the application of adhesive.

2.4 assembly open. Number of laminations spread with
adhesive prior to closed assembly.

2.5 assembly time, closed. Interval between close assembly
of the laminations after gluing and the application of
clamping pressure.

2.6 assembly time, open. Interval between adhesive
application and assembling of laminations.

2.7 cramping pressure. Force applied to the contact faces
of glued laminations divided by the area over which the
force is deemed to act.

2.8 cramping time. Minimum time during which the
adhesive is required to remain under the action of pressure.

NOTE. During this time the adhesive reaches a high percentage of its
ultimate strength.

2.9 conditioning time. Time allowed for the completed
assembly to attain equilibrium with the environment.
NOTE. During conditioning time the glueline strength continues
to Increase.

2.10 glued-laminated timber structural member. Member
made from four or more separate laminations of timber
arranged parallel to the longitudinal axis of the member,
the individual pieces being assembled with their grains
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approximately parallel and glued together to form a
member which functions as a single structural unit.

2.11 glueline. Film of adhesive between two surfaces.

2.12 hardener. Curing agent for use with resins that yield
rigid (hard) products.

NOTE. Hardener may be supplied in either liquid or powder form,
or may be incorporated in the adhesive by the manufacturer. It is
an essential part of the adhesive, the properties of which depend on
using the constituent parts of the adhesive as directed.

2.13 horizontally laminated beam. Glued laminated
member whose laminations are parallel to the neutral plane.

2.14 laminating. Process of bonding laminations with an
adhesive to form a solid unit.

2.15 lamination. Layer of timber in a laminated member.
NOTE. The lamination may be formed from several boards,

end or side jointed or both so as to extend the full width and length
of the member.

2.16 lamination jigs. Formers to which the laminations
are cramped at the time of manufacture to give the
member its finished shape.

2.17 pot life. Period during which an adhesive can be used
after mixing the components.

NOTE. Pot life varies with the volume and temperature of the
mixed adhesives in bulk.

2.18 setting temperature. Specified temperature for
setting an adhesive.

NOTE. The temperature attained by the adhesive during setting
may differ from the temperature of the atmosphere surrounding
the assembly.

2.19 setting time. Time interval between the
commencement of the setting process, e.g. the application
of heat and/or pressure to an assembly, and the develop-
ment of the desired level of bond strength.

2.20 storage life (shelf life, non-preferred). Period of
storage in stated conditions during which the constituent
parts of an adhesive remain suitable for use.

2.21 synthetic resin adhesive. Adhesive substantially
composed of a synthetic resin or resins, e.g. phenolic or
aminoplastic resins, including any hardener or modifier
that may have been added by the manufacturer or that
may be required to be added before use, according to the
manufacturer’s instructions.

2.22 vertically laminated beam. Glued laminated member
whose laminations are at right angles to the neutral plane.

3 Production facilities

3.1 General

The production area shall be enclosed and shall be
maintained at a temperature not less than 15 °C. Covered
storage space for materials and components and facilities
for the production of test pieces shall be provided.

NOTE. The production area should be kept adequately clean.
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3.2 Handling of adhesives
A separate space within the production area shall be
provided for the storage, mixing and dispensing of
adhesives. This area shall be equipped to:
(a) record the batch number, delivery date, expiry date
and use made of the adhesives;
(b) measure the constituent parts of adhesives by mass
or volume;
(c) mix the adhesives;
(d) clean containers, mixers and glue spreaders;

(e) implement the manufacturer’s written instructions
on the storage, mixing and application of adhesives.
Means of spreading and controlling the spread of adhesives

shall also be provided.

3.3 Measuring equipment and means of assessment
Equipment shall be provided to:
(a) measure the thickness of the laminations;
(b) measure the moisture content of the laminations
being bonded;
(c) measure and record the temperature of all the
production and storage areas;
(d) measure and record the humidity in the production
area;
(e) measure the open and closed assembly times;
(f) align scarf joints;
(g) apply and maintain even pressure on the closed
assembly and assess the applied pressure;
(h) measure the temperature at the centre of the glueline
furthest from the surfaces of the member to establish
suitable clamping times where setting is accelerated at
temperatures significantly above the temperature of the
laminating area;
(i) control the temperature to ensure that the glueline
develops the required bond strength within the
cramping time;
(i) measure the cramping and conditioning times.

4 Information to be submitted prior to
production

The manufacturer shall (except in the case of stock glulam
members such as those described in appendix D) submit
the following details to the client and/or purchaser for
agreement prior to production:

(a) the species, grade and thickness of laminations

(see 5.1);

(b) the type of adhesive (see 5.2);

(c) the anticipated range of equilibrium moisture

content of the member in service (see clause 6);

(d) the sizes of the member;

(e) the manufactured surface finish (see clause 11);

(f) the preservative or flame retardant treatment,
if any (see clause 13).

NOTE. Specific details relating to special environmental conditions
may need to be agreed between the purchaser and the manufacturer.
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5 Materials

5.1 Timber

The species of timber used for laminations shall be selected
from those for which mechanical properties are given in
BS 5268 : Part 2. Softwoods shall be stress graded in
accordance with BS 4978 and hardwoods in accordance
with BS 5756.

NOTE 1. The grading rules appropriate to horizontally laminated

softwood members are not the same as for vertically laminated
softwood members.

NOTE 2. Some species are difficult to laminate. Reference may
have to be made to the adhesive manufacturer for further
information.

5.2 Adhesives

Adhesives shall be gap-filling synthetic resin adhesives
(phenolic and aminoplastic) types WBP, BR or MR
complying with the requirements of BS 1204 : Part 1.
The adhesive type shall be chosen from table 1 to be
appropriate to the environment in which the member
will be used.

6 Moisture content

When determined in accordance with 12.1, the average
moisture content of the laminations at the time of gluing
shall be in accordance with the adhesive manufacturer’s
instructions (see 9.1.2(a)) and be compatible with the
expected equilibrium moisture content in service as given
in table 2.

The moisture content of adjacent laminations shall not
vary by more than 3 % moisture content, and the total
range of the moisture content of all the laminations
assembled into a single member shall be not greater than
5 % moisture content.

7 Joints

7.1 End joints

7.1.1 General. All end joints shall be machined without
tearing or crushing the fibres on any surface to be glued.
Except for scarf joints, joints shall be made and the
adhesive in the joint adequately cured and the lamination
thicknessed, before the lamination is incorporated in the
member.

NOTE. The end joints should be consistent with the design
requirements.

7.1.2 Finger joints. Finger joints shall be manufactured
and tested in accordance with BS 5291 and shall be
randomly spaced. Finger joints in adjacent laminations
shall be offset by a distance not less than the width of
the lamination.

NOTE. Excessive grouping of finger joints in critical areas,
e.g. in tension zones, should be avoided.

7.1.3 Scarf joints. Knots within the Igagth of the scarf
shall be no greater than 50 % of *he simmems

grading rules for the laminatioi 1 vhi%glﬁﬂgﬁ{ QeEYF g Hub


http://www.avadocuments.com/doc/bs-4169-1988
http://www.avadocuments.com/doc/bs-4169-1988

