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Foreword

This standard has been prepared as a metric version of the 1963 edition, which was in imperial units and has been
prepared in accordance with the change to metric in the United Kingdom, giving values in terms of SI units. For
further information on SI units, reference should be made to BS 3763, ‘The International System of units (SI)’.
The values in this standard represent the equivalent of the values in BS 3681 : 1963, rounded to convenient
numbers. The values are not exact equivalents of the imperial ones and account has been taken of the 1969 re-
vision of BS 410, ‘Test sieves’, although this standard is not a technical revision of the 1963 edition of BS 3681.
However the opportunity has been taken of deleting the soundness test, because it is no longer required.
Pending any future technical revision it was considered desirable that the Foreword of the 1963 edition, which
| was published in imperial units, should be retained in this edition to draw attention to the historical background.
‘ The substance of the 1963 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 develop-
| ments in the near future. '
The materials which the Committee had in mind when drafting the standard were exfoliated vermiculite,
expanded perlite, natural pumice, expanded clay, expanded shale, sintered pulverized-fuel (coal) ash, foamed ‘
or expanded slag, and clinker. Raw pulverized fuel ash was excluded from consideration by the Comppittee
and is now covered by BS 3892, ‘Pulverized fuel-ash for use in concrete’, Not all the tests included i exdments
dard will be relevant to all materials nor will all the tests require to be carried out in every inclance. TSR AR
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One of the purposes is to promote uniformity in the laboratory methods used for the testing of lightweight
aggregates by specifying standard methods of testing and sampling and thus permit the collating of laboratory
and industrial experience thus assisting in the accumulation of relevant technical information.

It has not been possible to align the procedures with those specified in BS 812, ‘Methods for sampling and
testing of mineral aggregates, sands and fillers’, as the latter was under revision at the time the draft of the

_ present standard was being completed. However, both standards have been metricated in parallel.

It is hoped that the tests will prove useful as a basis of any agreement between purchaser and supplier-for
materials specifications, particularly where no British Standard for the particular lightweight aggregate exists,
for routine testing, or for determining values required in calculating mix proportions.

When tests are being performed for purposes other than those of British Standard specifications which
make cross-reference to the methods contained herein, the question of repeat tests should be given due con-
sideration according to the circumstances.

Information on any other methods of test that are thought to be suitable for extensive use, or suggestions
for improvement of the specified methods, are welcomed.

Consideration has been given to the inclusion of tests for strength of aggregate and for the degree of at-
trition during mixing but, in the absence of any proved reliable method, it has not been found possible to

. include either at present. Research is proceeding, however, and the opportunity will be taken of including
such tests in the standard as soon as may be practicable.

The bulk density of any aggregate is affected by several factors, including the grading, the shape of the
particles, and the amount of moisture present. It is therefore important that the procedure specified in Clause
5 should be followed precisely, especially as the test forms the basis of the definition of lightweight aggregate
for the purposes of this standard.

The ‘apparent specific gravity as determined by the standard procedure, i.e. with the sample in water for
24 hours, should be used for the conversion of the mass of a lightweight aggregate to the absolute volume, and
vice-versa, in mix design calculations. The term ‘apparent specific gravity’ is used in the same sense as it is used
in BS 812:1960, ‘Methods for sampling and testing of mineral aggregates, sand and fillers’, i.e. a value of
specific gravity which does not involve the attainment of the saturated, surface-dry condition of the sample.

The determination of ‘specific gravity’ involves the weighing of a sample of aggregate in the saturated,
surface-dry condition. Experience has shown that the accepted procedures for achieving this condition in
natural aggregates are not safisfactory for vesicular lightweight aggregates. As no alternative method has so far
been found which gives satisfactory reproducibility of results for lightweight aggregates it is not yet possible
to specify a procedure for achieving a saturated, surface-dry condition with vesicular lightweight aggregates.
It is recommended therefore that water/cement ratios of lightweight aggregate concrete mixes be expressed as
‘total water/cement ratio’ rather than ‘free water/cement ratio’; however, the total water/cement ratio is only
likely to have significance in relation to the compressive strength of concrete for any particular type of aggregate

. and for a particular moisture condition of the aggregate.

The total loss-on-ignition, as determined by the procedure specified in Clause 11 will include both volatile
matter and carbon. Where the carbon content is of particular importance, e.g. in refractory concrete, a per-
missible carbon content can be determined in accordance with the procedure specified in Clause 12.”
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British Standard Methods for

Sampling and testing of lightweight
aggregates for concrete

1. Scope

This British Standard defines lightweight aggregates and describes methods for the sampling and testing of light-
weight aggregates for concrete.

The standard describes methods for determining bulk density, sieve analysis, apparent specific gravity,
sulphate content, volatile matter, loss-on-ignition and carbon content.

NOTE. The titles of the British Standards referred to in this standard are listed on the inside back cover. '

2. Definition

For the purposes of this British Standard the following definition applies:

Lightweight aggregate. Aggregate having a bulk density not exceeding 1200 kg/m? for fine aggregate (nominal
size of particles not exceeding S mm) or 950 kg/m?® for coarse aggregate (nominal size of particles greater than
5 mm) when determined as specified in Clause 5 on the material oven dried at a temperature of 105 + 5 °C; the
bulk density being the average of duplicate tests from the sample.

3. Sampling

Great care is necessary in taking samples; unless they are truly representative, the results of the various tests may
not reflect accurately the characteristics of the material. The sample or samples to be tested whether taken before
or after delivery shall be taken in accordance with 3.1 to 3.6. "

3.1 Apparatus. A scoop rather than a flat shovel should be used for sampling aggregates from the consignment, .
particularly when dry, as loss of coarse particles is likely to occur when a shovel is heaped. The scoop may be

small for fine aggregates, but for coarse aggregates it shall be approximately 150 mm wide. However, when reduc-

ing the size of the sample by quartering, a flat shovel, rather than a scoop, shall be used.

3.2 Sampling from uniform bulk. Sampling shall be from uniform bulk unless otherwise agreed except for exfoli-
ated vermiculite and expanded perlite which shall be sampled as specified in 3.4. If some other method is used it
shall be described in the report. The bulk may be considered to be uniform when the material does not vary
greatly in grading from point to point within the mass, or when the sample can be drawn from points known to
be representative of the probable variations in the material, or when the batch or consignment, other than a bag
or bags, from which the sample is to be drawn, is small. A main sample shall be obtained by combining at least
ten portions referred to as the ‘increments’ of the sample drawn from different parts of the bulk, All the incre-
ments shall be bulked and the whole sent to the laboratory. The quantity despatched shall not be less than
0.1 m® for each 75 m® or part thereof.

Sampling shall preferably be carried out when aggregate is being loaded into or unloaded from vehicles, or
when it is being discharged from a conveyor belt. Whichever method is used the increments shall be taken at
fairly regular intervals of time during movement of the quantity being sampled.

3.3 Sampling from non uniform bulk. In sampling from large stockpiles and in other instances of sampling under
difficult or unfavourable conditions where the material is liable to have been subject to segregation, the experi- .
ence and discretion of the sampler shall be used to obtain a representative sample,

In vehicles ‘sandwich loaded’ with different sizes loaded one after the other, the sample shall be taken Pbcuments
after the load has been remixed.
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