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NATIONAL ASSOCIATION OF ROOFLIGHT MANUFACTURERS
GUIDANCE NOTE 2004/1

Test for Fragility of Roofing Assemblies (ACR[M]001:2000)
Application to GRP Profiled Rooflight Sheeting

I Introduction

It is a requirement of the Building Regulations Part L2 that
in the design of new buildings, there must be adequate
provision of Natural Daylight. This requirement is heavily
influenced by the current health and safety, economic and
environmental agenda. GRP Rooflights provide an effective
method of compliance.

GRP rooflight products, available from National Association
of Rooflight Manufacturers (NARM) members, allow the
building Designer the comfort of being able to provide
natural light to improve the ambience inside the building
and aid comfort and productivity of people working there,
whilst ensuring that the requirements for weatherability,
safety, thermal performance, fire and all other regulatory
requirements can be simply achieved, and that correctly
specified GRP rooflights will retain this performance for
over 25 years.

The issue of the provision of Natural Daylight is fully
covered within the guide entitled “Natural Daylight
Design Through Rooflighting” published by NARM
dated February 2004 and available from any NARM member
or directly from the Secretary.

The Health and Safety Executive clearly state that those
persons responsible for the design of a roof structure
should consider carefully the potential to eliminate or
reduce the hazard of using materials which are of a fragile
nature. GRP rooflights have been used successfully to
achieve desirable levels of day lighting for over 40 years.
GRP rooflights by their very nature are highly durable and
can safely be specified as non fragile, providing that they
have been manufactured to industry standards, fixed to
manufacturers specifications, and used in conjunction with
structurally compatible roofing components.

There is a wide range of GRP rooflights available, providing
a selection of options to the designer. This document
is designed to provide a straightforward guide for
the designer to simplify the specification of GRP
rooflights to achieve non-fragility and retain it for
25 years.

Page 4

2 Scope

The ACR[M]001:2000 “Test for Fragility of Roofing
Assemblies”, developed by the Health and Safety Executive
in conjunction with various roofing trade associations
including the National Association of Rooflight
Manufacturers, applies to all roofs, including pitched roofs
constructed from profiled metal and fibre cement sheeting.
All roof assemblies should be tested to this standard to
demonstrate non-fragility classification. It sets a minimum
standard for non-fragility and all professionals involved
with roofing should be familiar with it.

This Guidance Note sets out guidelines on the application
of ACR[M]001:2000 “Test for Fragility of Roofing
Assemblies” to GRP Profiled Rooflight Sheeting, together
with recommendations for GRP sheet weights in order
to achieve desired levels of performance in various
applications.

ACR[M]001:2000 is a test of an assembly rather
than a product. Rooflights are not tested alone, but as
part of a representative roof assembly, and it is the whole
assembly which achieves non-fragility. The term
‘“‘non-fragile” cannot be applied to an unfixed
roofing sheet or rooflight, but only applies to a fully
fixed assembly.

Where profiled metal or fibre cement roofs have
been separately demonstrated to be non-fragile
without rooflights, this Guidance Note explains how to
ensure that the inclusion of in-plane GRP (Glass Reinforced
Polyester) rooflights, profiled to match the surrounding
roofing sheets, can be achieved, without affecting the
non-fragile classification of the roof assembly.

Members of the National Association of Rooflight
Manufacturers have combined their experience of testing
GRP rooflights to produce this Guidance Note, based on
the extensive test programmes necessary in developing
ACR[M]001:2000.These results, based on large amounts
of testing data for each particular rooflight assembly, are
statistically significant: a single test of any one assembly
may give an uncharacteristic result and is not a valid basis
for assessing non-fragility.



This Guidance Note provides the relevant industry guidance

referred to in paragraph 2.3.1 of the test, and includes:

* minimum requirements for achieving consistent
non-fragile performance under worst case test
conditions

* durability and the likely effect of ageing on GRP
sheeting

» safety factors and minimum requirements to ensure
non-fragile performance can be expected to be
maintained for 25 years

» conducting tests on GRP rooflights installed in fully
representative assemblies of roof systems

* how the performance of similar profiles can be
grouped

All recommendations are based on traditional weights (up
to 3.6 kg/m?) and using traditional methods of manufacture.
There are much stronger and safer rooflights options using
heavier weights and advanced technology, offering further
increases in margin of safety, which are not covered by
this document. Further information regarding these safer
rooflights is available from members of NARM.

This document includes:

* recommendations for minimum weights
for GRP rooflights to consistently achieve
non-fragility when new (see section 4). Any
rooflights below these minimum weight
recommendations should always be regarded as
fragile.

*  recommendations for weight of GRP
rooflights to provide sufficient safety margin
to consistently maintain non-fragility for
25 years (see section 7) with typical
maintenance regimes. The period of non-fragility
of rooflights below these weights may vary between
5-20 years, depending on the possible effect of external
factors, unless fully documented maintenance
procedures are sufficiently comprehensive to ensure
prevention of any factors which could render the
rooflight assembly fragile. Most typical maintenance
regimes are not usually sufficient to achieve this even
though GRP sheeting is extremely durable and the
strength of UK manufactured minimum weight rooflight
sheets will be retained in the long term.

The recommended minimum weights only apply
to rooflights as manufactured by NARM members.
Rooflights (even of the same weight) not included
in the original test programme may not perform
as well, and performance of any such rooflights
must be demonstrated separately.
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3 Non-fragility testing of GRP rooflight
assemblies

Reference should be made to ACR[M]001:2000 for full
details of the test rig, drop test procedure and classification
of the roofing assembly.

Appendix | provides a brief summary of the test procedure
and classification, detail of rooflight arrangement and drop
test positions. It is the experience of NARM members,
after hundreds of impact tests on various forms and
specifications of rooflights - including the metal profiles
- that there will always be some significant damage after
two drops. It is unlikely that any profiled roof assembly
will ever achieve a Class A non-fragile rating.

Experience in testing GRP shows different factors may
affect performance, in comparison to metal or fibre cement
sheets. Unlike many other materials, GRP sheets tend to
perform better as flexible profiles with few or shallow
corrugations rather than more rigid profiles as they have
greater ability to flex and absorb the energy of the drop
test.Variations in fixings, and in location of impact point
have more effect on results than the actual profile of GRP
rooflights. Tests on every profile of rooflight are therefore
unnecessary, provided that the rooflights are being
incorporated into roof systems which have been individually
demonstrated to be non-fragile, without rooflights. Profiles
with similar performance can be grouped;a method of
achieving this is shown in Appendix 2.

Increase in rigidity due to profile should not be confused
with an increase in rigidity due to sheet weight (thickness);
heavier sheets of a given profile perform significantly better
and in these cases the increased rigidity is a positive
advantage.

ACR[M]001:2000 is a test of an assembly rather
than of individual components. GRP sheeting should
therefore be lapped with surrounding metal (or GRP)
panels and fitted in accordance with manufacturers
recommendations. The roof assembly into which the
rooflight panel is fitted should be demonstrated to be
non-fragile (without rooflights) separately.

The normal minimum fixing specification is shown in
Appendix 3.

Test results achieved will not necessarily apply to any

exceptional cases, such as:

- purlin spans outside the range 1.35-2.0 metres

- rooflights fitted to anything other than cold rolled steel
purlins

- rooflights fitted to curved roofs

- rooflights fitted in continuous runs along a roof

- rooflights fitted as spaced sheeting in an agricultural
building

- rooflights fitted at top of slope in hip roof applications

In such cases the rooflight manufacturer should always be
consulted: separate testing and/or use of heavier weight
rooflights may be necessary to assist the designer in
specifying the correct grade of rooflight.



4 Minimum weights for non-fragility when new

Results of testing by NARM members has established the minimum weights necessary to ensure reliable non-fragility ratings
for properly installed GRP rooflights manufactured by NARM members on purlin spans between 1.35 and 2.0 metres when
new. These minimum weights are shown inTable | below.

Table | - Minimum weights for non-fragility when new

Application (rooflight type) Non-fragile Minimum weight for non-fragility
classification | when new

Single skin (see section 9)
Rigid trapezoidal profiles for use with single skin metal sheeting | Class B 3.0kg/m?

Rigid sinusoidal profiles for use with fibre cement Class C 2.4kg/m?
sheeting (see note 4)

Double or triple skin site assembled with flexible

profile steel liners (typically 0.4mm) (see section 10)
* for triple skin refer to section 12

Liner panel assembly only Class C Outer: not yet fitted
Liner: 2.4kg/m’
Double skin assembly (where Class C non-fragile liner is Class B Outer: |.8kg/m’
required e.g. when lining out) Liner: 2.4kg/m*
Double skin assembly (where there is no requirement for Class B Outer: 2.4kg/m?
non-fragility of liner alone) Liner: |.8kg/m?

Double or triple skin site assembled with rigid

profile steel liner (typically 0.7mm) (see section 14)
* for triple skin refer to section 12

Liner panel assembly only Class B Outer: not yet fitted
Liner: 3.0kg/m?

Double skin assembly Class B Outer: |.8kg/m?
Liner: 3.0kg/m’

Factory assembled double or triple skin
(see sections || and 12)

Medium/low flexibility outer profile for use with composite Class B Outer: 2.4kg/m*
panels, continuous box (see diagram 1) Liner: |.5kg/m?
Medium/low flexibility outer profile, separate boxes Class B Outer: 3.0kg/m?
between purlins (see diagram 2) Liner: I.Skg/m2

Notes to Table |I:

(1) An assembly of a roof system incorporating rooflights of the minimum weight shown will achieve the relevant classification when new, provided it
has already been demonstrated that the roof system (without rooflights) has an equal or better non-fragility classification.

(2) The recommended weights shown are minimum values as determined by testing on rooflight sheets supplied by NARM members: it cannot be
assumed that any rooflight of the same weight will achieve the same level of performance. Performance of rooflights not included in the
original test programme should be demonstrated separately.

(3) Separate testing should normally be carried out for exceptional cases as shown in section 3 (eg purlin spans outside the range 1.35-2.0 metres,
rooflights fitted to curved roofs, in continuous runs, at hips, as spaced sheeting or to anything other than cold rolled steel purlins), although a simple
and safe alternative may be an incremental increase in weight.

(4) This recommendation only applies to rooflights for use with current reinforced fibre cement sheeting; obsolete asbestos and fibre cement profiles
should always be regarded as fragile.

These weights ensure the non-fragility rating will always be achieved by these rooflights when new. The
recommendations shown are statistically significant, based on large amounts of testing data. Individual test results can vary
and are not a valid basis for assessing non-fragility; rooflights below the minimum weights shown should always be regarded
as fragile.

GRP rooflights of these weights are extremely durable and their strength will be retained in the long term. However, the period
of non-fragility of these rooflights may vary between 5-20 years, depending on the possible effect of external factors, unless
fully documented maintenance procedures are sufficiently comprehensive to ensure prevention of any factors which could
render the rooflight assembly fragile. Most typical maintenance regimes are not usually sufficient to achieve this; in the interests
of safety it is prudent when accessing roofs incorporating these rooflights to take full precautions.
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