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Foreword

This British Standard has been prepared under the direction
of the Fibre Reinforced Cement Products Standards
Committee and is based on a draft prepared by the Glass
Fibre Reinforced Cement Association. It describes methods
for determining properties of glass fibre reinforced cement
material, as a material, not a product.

This material is relatively new, coming into prominence
during the early 1970's. At that time, there were no
established standard methods for evaluation. Much of the
early work was carried out using methods developed by
the Building Research Establishment, and these procedures
were later expanded and used extensively within the glass
fibre reinforced cement industry.

Work of a similar nature is being carried out by the
International Organization for Standardization (1SO),
in Technical Committee 77, Products in fibre reinforced
cement. The UK is participating in this work, and every
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effort has been made to ensure that the procedures
described in this British Standard do not differ
significantly from those used by other countries.
There is, however, no international standard on the
same subject at the present time.

It has been assumed in the drafting of this British Standard
that the execution of its provisions is entrusted to
appropriately qualified and experienced people for whose
guidance it has been prepared.

This British Standard calls for the use of substances and/or
procedures that may be injurious to health if adequate
precautions are not taken. It refers only to technical
suitability and does not absolve the user from legal
obligations relating to health and safety at any stage.

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

Determining properties of glass fibre

reinforced cement material

1. Scope

This British Standard describes methods for determining
properties of glass fibre reinforced cement as a material,
in both its uncured and cured states, primarily for quality
control purposes.

The methods are not applicable to either the constituent
materials of glass fibre reinforced cement or finished
products, which are evaluated by other methods
appropriate to their use in practice (see BS 3445, BS 6171
and DD 76 : Part 1). They are not applicable, without
modification, to material containing a mixture of glass
and organic or other fibres.

The method for determining the water/solids ratio of the
cementitious matrix of uncured glass fibre reinforced
cement material is not suitable for material containing
aggregates, e.g. limestone, or admixtures present in major
proportions which decompose or lose mass at a
temperature of 500 °C.

The method for determining the limit of proportionality,
modulus of rupture and directionality ratios of cured glass
fibre reinforced cement material is not applicable to
thicknesses of more than 20 mm,

NOTE. 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 following
definitions apply.

2.1 uncured state. The stage in the manufacture of glass
fibre reinforced cement material when all physical processes
which would alter the’composition of the material are
complete, but the fibre can still be separated from the
matrix by the action of running water.

2.2 limit of proportionality. The flexural stress at the point
where the load/deflection curve deviates from a straight
line.

2.3 modulus of rupture. The apparent flexural stress
developed at maximum load.

2.4 isotropic material. Material having the same physical
properties in any direction.

2.5 anisotropic material. Material having different physical
properties in different directions.

3. Determination of the glass content of uncured
glass fibre reinforced cement material

3.1 Principle. The glass content, by mass and by volume,
of glass fibre reinforced cement material in its uncured
state (see 2.1) is determined by comparing the mass of
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specimens before and after all material other than the
glass fibre has been washed away.

3.2 Apparatus

3.2.1 Mesh basket, 175 mm x 100 mm X 25 mm,

made from 3 mm stainless steel mesh complying with

BS 481, with the joints either welded or riveted, as shown
in figure 1. One basket is needed for each specimen tested.

3.2.2 Slicing jig, as shown in figure 2. This is only required
if it is intended to determine glass distribution in the two
halves of the thickness of the specimen (see 3.5.3).

3.2.3 Laboratory balance, accurate to * 0.05 g and capable
of weighing up to 1000 g in increments of 0.1 g max.

3.2.4 Drying oven or furnace, either a laboratory oven
with forced-air circulation and ventilation, capable of
maintaining a temperature of 110+ 5 °C, or a laboratory
muffle furnace with ventilation, capable of maintaining a
temperature of 500 + 20 °C.

3.2.5 Desiccator, of adequate size to hold the mesh basket
and contain a suitable self-indicating desiccant.

3.3 Specimens

3.3.1 General. Prepare the specimens, either from the
glass fibre reinforced cement material or from a test board
which is representative in composition, manufacturing
process and thickness, of the finished glass fibre reinforced
cement material in the uncured state.

3.3.2 Preparation

3.3.2.1 Prepare at least three specimens of nominal size
150 mm X 50 mm from the material or test board (3.3.1),
using a sharp knife or other means of giving clean cut
edges, and select specimens representative of the total
area of the material or test board.

3.3.2.2 If it is intended to determine glass distribution in
the two halves of the thickness of the specimen, slice an
additional specimen at mid-height of its thickness using
the slicing jig (3.2.2) and ensure that both the top and
bottom fillets of the specimen can be identified.

3.3.2.3 Prepare additional specimens for determining
wet bulk density (see clause B) and allow these to cure.
3.4 Procedure

3.4.1 Weigh a dry mesh basket (3.2.1) and record its
mass (M,).

3.4.2 Place a specimen prepared in accordance with 3.3.2.1
in the weighed basket. Reweigh the basket and its contents
and record the total mass (M, ).

3.4.3 Place the basket and its contents under a stream

of running potable water and work the specimen with a
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suitable implement in order to break it up, ensuring that
no glass fibre is lost.

3.4.4 When all the cement and solid particles, other than
the glass fibre, have been washed away, dry the basket

and its contents by heating, either in a laboratory

oven (3.2.4) at a temperature of 110 * 5 °C for a minimum
of 4 h or in a laboratory muffle furnace (3.2.4) at a
temperature of 500 + 20 °C for a minimum of 5 min.

3.4.5 At the end of the heating period remove the basket
and its contents from the oven or furnace and allow to cool
to room temperature in the desiccator (3.2.5).

3.4.6 When cool, reweigh the basket and its contents and
record the total mass (M3).

3.4.7 Repeat the procedure described in 3.4.1 to 3.4.6

for each additional specimen tested.

3.4.8 Determine the wet bulk density of the cured
specimens (see 3.3.2.3) in accordance with clause 5.

3.6 Calculation and expression of results
3.5.1 Glass content by mass
3.5.1.1 For each specimen tested in accordance with 3.4,
calculate and record the glass content by mass as
a percentage (% mass/mass) from the following.

Glass content by mass = (M3 -M)/(M, - M} x 100
where

M, is the mass of the dry mesh basket (in g);

M, is the mass of the dry mesh basket and the
specimen (in g);

M is the mass of the dry mesh basket and the
specimen after heating and cooling (in g).

3.5.1.2 Calculate the arithmetic mean of the results
obtained for the glass content of the specimens tested,
as a percentage (% mass/mass).

3.5.2 Glass content by volume

3.5.2.1 For each specimen tested in accordance with 3.4,
calculate and record the glass content by volume as
a percentage (% volume/volume) from the following.

Glass content by volume
= glass content by mass X py,/pg
where

Pw is the wet bulk density of the cured glass fibre
reinforced cement material, determined in
accordance with clause 5 (in kg/m3 );

pg is the density of the glass fibre (in kg/m?).

NOTE 1. Strictly, p,, should be the density of the glass fibre
reinforced cement material in the uncured state when the
specimens were taken. Experiment has shown that the density of
the glass fibre reinforced cement material in the uncured state
and the wet bulk density are the same over a wide range of
densities,

NOTE 2. The value of Pg should be ascertained from the
manufacturer of the glass fibre.

3.5.2.2 Calculate and record the arithmetic mean of the
values of the glass content of the specimens tested, as a
percentage (% volume/volume).

3.5.3 Distribution of glass content. If it is required to
determine the glass distribution, calculate and record the
glass content by mass for both fillets of the specimen,

as described in 3.5.1, and record the mean and
difference (%).
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3.6 Report. The report shall include the following:

(a) the title of this method;

{b) the number of this British Standard, i.e. BS 6432;
(c) the name and address of the testing laboratory;

{d) the name and address of the manufacturer/supplier;
(e) the date of the test;

(f) a full description of the material tested, including
the trade name or identification mark;

(g) the number of specimens tested;
(h) the time and temperature of drying;

(i) the arithmetic mean value and the range of values
of the glass content of the glass fibre reinforced
cement material by mass and by volume and,

if required, the distribution of glass content,

in accordance with 3.5.

4. Determination of the water/solids ratio of
the cementitious matrix of uncured glass fibre
reinforced cement material

4.1 Principle. The water/solids ratio of the cementitious
matrix of glass fibre reinforced cement material in its
uncured state (see 2.1) is determined by measuring the
mass of specimens before and after all moisture has been
driven off in a furnace, and calculating the water/solids
ratio of the cementitious matrix after subtracting the value
of the mass of glass fibre present.

NOTE 1. This method is not suitable for glass fibre reinforced
cement material containing either aggregates, e.g. limestone,
or admixtures present in major proportions which decompose
or lose mass at a temperature of 500 °C.

NOTE 2. The presence of admixtures, such as flow aids or air
entrainment, at the small levels normally employed can be
expected to have a negligible effect upon the results obtained
by this method.

4.2 Apparatus. As described in 3.2, except that the
muffle furnace (3.2.4) is used, not the drying oven.

4.3 Specimens. Prepare at least three specimens in
accordance with 3.3, including sufficient additional
specimens to determine the mean glass content by mass
in accordance with 3.5.1.2.

4.4 Procedure
4.4.1 Weigh a dry mesh basket (3.2.3) and record its
mass (M,).

4.4.2 Place a specimen, prepared in accordance with 4.3,
in the weighed basket. Reweigh the basket and its contents
and record the total mass (M3 ).

4.4.3 Insert the basket and its contents into the
preheated muffle furnace and maintain its temperature

of 500 + 20 °C for 30 £ 5 min.

4.4.4 At the end of the heating period, remove the basket
and its contents from the furnace, and allow to cool to
room temperature in the desiccator.

4.45 When cool, reweigh the basket and its contents and
record the total mass (Mg).

4.4.6 Repeat the procedure described in 4.4.1 to 4.4.6
for each additional specimen tested:.

4.4.7 Determine the mean glass content by mass in
accordance with 3.5.1.2.
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