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Foreword

This British Standard, giving values in terms of Sl units, has
been prepared as a metric version of the 1964 edition,
which was in imperial units, and has been prepared in
accordance with the change to metric in the United
Kingdom. For further information on Sl units, reference
should be made to BS 3763.

The values in this standard represent the equivalent of the
values in BS 3797: 1964, now designated BS 3797: Part 1,
rounded to convenient numbers. The values are not exact
equivalents of the imperial ones and account has been taken
of BS 410: 1969.

In this metricated version the grading limits have been
adjusted slightly in some instances in relation to the nearest
equivalent metric sieve sizes, with the object of avoiding any
substantial change from the currently produced material.
Further adjustments may be necessary in the light of
experience of the application of the requirements.

NOTE. It is appreciated that with the publication of this Part of the
standard, it would be impracticable for the suppliers to be
contractually obliged to supply to this Part, Until such time as
equipment based on imperial sizes is replaced by new equipment
conforming to metric requirements, material may be supplied to
either Part of this standard providing that the supplier indicates the
relevant Part on his advice note.

It was considered desirable that the foreword of the 1964
edition, which was published in imperial units, should be
retained in this edition to draw attention to the historical
background. The substance of the 1964 foreword is
therefore repeated as follows.

The need for this British Standard has arisen through the rapid
developments in the manufacture and use of lightweight aggregates

in Great Britain during the past few years and the expected growth
of these developments in the near future.

This British Standard is complementary to BS 3681, ‘Methods for
sampling and testing of lightweight aggregates for concrete’, and is
intended mainly as an interim measure whilst experience in the
manufacture and use of the newer lightweight aggregates is being
gained, following which it is hoped that it will be possible to
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publish a separate standard for each of the materials included in
the present omnibus standard.

This standard covers requirements for exfoliated vermiculite,
expanded perlite, clay, expanded shale, sintered pulverized-fuel
ash and pumice.

There have been in existence for a considerable time separate
standards for two lightweight aggregates, 'Foamed blastfurnace slag’
(BS 877) and ‘Clinker aggregate’ {BS 1165) and it is not intended
that these standards should be superseded by the present standard.
Furthermore, a separate British Standard for raw pulverized-fuel
ash for use in concrete is in course of preparation®.

In order to classify materials as lightweight aggregates suitable for
concrete mixes, bulk density limits have been specified; require-
ments for grading, sulphate content and loss-on-ignition have also

been given, where applicable.

Until separate standards are published for each material the
responsibility for recommending suitable combined gradings
for use under particular conditions must rest with the aggregate
manufacturer, and it is strongly recommended that purchasers
should be guided by his advice.

Coarse aggregate limits are given for three graded materials and

for three single-sized materials. Fine aggregate limits are given for
two zones which are differentiated by the percentage of material
passing the 150 um BS 410 test sieve.

It is not required of a manufacturer that the fine aggregate supplied
to any one purchaser should always be in the same zone, but only
that the grading of any material sampled and tested in accordance
with the requirements of this standard should fall within one zone
or the other.

Different types of lightweight concrete call for different aggregate
gradings, but a particular grading which is suitable for a given use
with one type of lightweight aggregate may be unsuitable with
another type. For example, at the present time, experience of fully
compacted lightweight aggregate concrete is limited to concrete
made with sintered pulverized-fue! ash coarse aggregate and fine
aggregate conforming to either grading zone L1 or grading zone L2,
or with sintered and expanded clay and shale coarse aggregate and
fine aggregate generally conforming to grading zone L1. Some
guidance is given in the note to subclause 4.1 on the uses of
different gradings for fully compacted lightweight concrete.

Certification. Attention is drawn to the certification
facilities described on the inside back cover of this standard.
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British Standard Specification for

Lightweight aggregates for concrete

Part 2. Metric units

1. Scope

This British Standard specifies the following lightweight
aggregates for concrete: exfoliated vermiculite; expanded
perlite; pumice; expanded clay; expanded shale and
sintered pulverized-fuel ash.

2. References

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

3. Bulk density

3.1 Bulk density shall be determined by the method
specified in BS 3681: Part 2. Two such determinations
shall be made using the same material, the results of which
shall not differ by more than 30 kg/m?, the mean value
being recorded as the bulk density. If the difference is
greater than 30 kg/m?, duplicate tests shall be repeated on
further portions of the sample.

3.2 Exfoliated vermiculite and expanded perlite shall have
bulk densities when tested in a condition of moisture
equilibrium with the atmosphere at a temperature of

20 £ 2 °C and a humidity of 65 £ 5 %, not exceeding

130 kg/m? and 240 kg/m? respectively.

3.3 Pumice, expanded clay, expanded shale and sintered
pulverized-fuel ash shall have a bulk density when tested in
an oven dry condition, not exceeding 1200 kg/m? for fine
aggregate (nominal size of particles not exceeding 5 mm)
or 960 kg/m? for coarse aggregate (nominal size of
particles greater than 5 mm).

4. Grading

4.1 General. The grading of the aggregate shall be obtained
by carrying out tests by the sieve analysis method specified
in BS 3681: Part 2 on two portions taken from the same
sample. The percentage passing each sieve shall be calculated
to the nearest 0.5 %, and the average percentage reported

to the nearest whole number if the difference between
corresponding values obtained in the tests is not excessive.
If, in the experience of the operator, the values are

significantly different, a repeat test shall be carried out.
The grading requirements shall not apply to exfoliated
vermiculite.

NOTE. Different types of gradings may well be desirable for

different types of concrete; attention is drawn to the comments
in the foreword.

To produce fully compacted concrete, for use in reinforced or
pre-stressed concrete, it is necessary to consider the ratio of fine

to coarse lightweight aggregate. The most suitable ratio will depend
on many factors, especially the type of lightweight aggregate, the
gradings of the fine and the coarse aggregates and the cement
content of the mix. Generally, the ratio should be less for fine
aggregates in grading zone L2 than in grading zone L1 and also for
mixes with higher cement contents. The selection of the ratio
becomes increasingly important as the grading of the fine aggregate
approaches the lower limit of grading zone L1 or the upper limit
of grading zone L2,

Fine lightweight aggregates in general, and especially fine
sintered pulverized-fuel ash, contain a higher amount of
material passing the 150 pm BS 410 test sieve than do
normal mass aggregates and this can be beneficial in
reducing the danger of segregation, particularly of lean
mixes.

4.2 Coarse aggregate. The grading of coarse aggregate shall
be within one or more of the limits given in table 1 and
shall be described by the nominal size and description

(or more than one if appropriate}, e.g. BS 3797, 20 mm
graded and/or BS 3797, 14 mm single sized.

4.3 Fine aggregate. The grading of a fine aggregate shall be
within the limits of one of the grading zones given in table
2, except that where the grading falls outside the limits of
any particular grading zone, other than the distinguishing
19 % and 20 % passing the 150 um sieve, by a total
amount not exceeding 5 %, it shall be regarded as falling
within that grading zone. This 5 % can be split up, for
example, it could be 1 % on each of three sieves and 2 %
on another, or 4 % on one sieve and 1 % on another. The
fine aggregate shall be described by the zone into which
the grading falls: e.g. BS 3797, grading zone L1.
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