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B.S. 812 : 1960

Tes BRITISH STANDARD, having been approved by the Road
Engineering Industry Standards Committee and endorsed by
the Chairman of the Engineering Divisional Council, was
published under the authority of the General Council on
30th September, 1960.

First published October, 1938.
Tirst revision March, 1943.
Second revision May, 1951,
Third revision September, 1960,

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract.

In order to keep abreast of progress in the industries con-
cerned, British Standards are subject to periodical review.
Sugpestions for improvements will be recorded and in due
course brought to the notice of the committee charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 3000,
indexed and cross-indexed for reference, together with an
abstract of each standard, will be found in the Institution’s
Yearbook, price 15s.

This standard makes reference to the following British

Standards:

B.S. 350. Conversion factors and tables.

B.S. 410. Test sioves.

BS. 427. Diamond pyramid hardness numbers.

B.S. 733. Density bottles.

B.S. 882, 1201. Concrete aggregates from natural sources.

B.S. 1377. Methods of testing soils for engineering purposes.

B.S. 1610, Verification of testing machines.

B.S. 1881. Methods of testing concrete.

B.S. 2719. Methods of use and calibration of pocket type
W@wuf 2 rubber hardness meters.

— 7
British Standards are revised, when necessary, by the issue either

of amendment slips or of revised editions. It is important that
users of British Standards should ascertain that they are in
possession of the Intest amendments or editions.

The following B.S.I. references relate to the work on this standard:
Committee reference RDE/5 Draft for comment A(RDE) 1410
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CO-OPERATING ORGANIZATIONS

The Road Engineering Industry Standards Committee,
under whose supervision this British Standard was
prepared, consists of representatives from the following
Government departments and scientific and industrial
organizations:
Air Ministry
*Asphalt Roads Association
Association of Consulting Engineers (Incorporated)
*British Granite and Whinstone Federation
*#British Road Tar Association
*British Slag Federation
British Tarpaviors’ Federation
*Cement and Concrete Association
Contractors Plant Association
*County Surveyors’ Socicty
*D.5.1.R.—Road Research Laboratory
Federation of Civil Engineering Contractors
*Federation of Coated Macadam Industries
Federation of Manufacturers of Construction Equipment
Institute of Petroleum
*Institution of Civil Engineers
*Institution of Highway Engineers
*Institution of Municipal Engineers
Institution of Structural Engineers
*Limestone Federation
*Ministry of Transport
Road Emulsion Association Litd.
Roads Improvement Association
*Sand and Gravel Association of Great Britain
Society of Chemical Industry
War Office

The Government departments and scientific and
industrial organizations marked with an asterisk in the
above list, together with the following, were directly

' represented on the Committee entrusted with the
preparation of this standard:

Commercial Testing Laboratory
D.S.LR.—Building Research Station
D.5.I.R.—Geological Survey and Museum
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BRITISH STANDARD METHODS FOR THE
SAMPLING AND TESTING OF MINERAL |
AGGREGATES, SANDS AND FILLERS

FOREWORD

The preparation of the original edition of this British Standard, under the
authority of the Road Engineering Industry Standards Committee, was under-
taken in 1933 and it was first published in 1935, An extended and slightly revised
edition appeared in 1943, and a full revision in 1951. The present edition is
again a full revision, intended to bring the standard up to date and to cover and
co-ordinate more closely improved test methods for various aggregates, sands
and fillers.

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 and will be considered when it becomes desirable again to revise ihe
standard.

Some of the methods described will not be required for materials specifica-
tions, but are useful for routine testing for quality, for determining values
required in calculating mix proportions, or for similar purposes.

The standard has been thoroughly revised in the light of experience and
research, and many changes have been made. Some important differences
between the present edition and the 1951 edition are as follows:

Angularity number. A new test for particle shape of aggregates by the
determination of the angularity number has been introduced.

Test for resistance to crushing. A new test has been introduced with (e
object of determining the load required to crush 14 to 34 in (12:7 to 9-5 mm)
aggregate in a confined steel cylinder to give a crushed product containing
10 per cent passing a No. 7 B.S. sieve.

The abrasion test has been replaced by an aggregate abrasion test.

The attrition test, included in the 1951 edition, has now been omitted as af
doubtful value.

Estimarion of organic impurities. The colour plate previously included has
been withdrawn because of the lack of accuracy provided and possible variations
in colour reproduction. '

Polished-stone value. A new test has been introduced with the object of
indicating the extent to which different types of stone will polish under
traffic. Where the wearing surface of a road consists largely of stone the state
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of polish of the stone will be the dominant factor but other factors also affect
the resistance of the surface to skidding.

In all cases, co-operative tests were carried out before accepting proposed
methods as suitable for inclusion in the standard.

NOTE 1. Where metric equivalents are stated, the figures in British units are to be regarded
as the standard. The metric conversions are approximate. More accurate conversions should
be based on the tables in B.S, 350, ¢ Conversion facters and tables ’.

NOTE 2. Equivalents of B.S. sieve sizes have not been given. They may be found in
B.S. 410, ‘Test sieves’.

SPECIFICATION

SCOPE

1. This British Standard specifies methods for the sampling, classification and
testing of mineral aggregates, sands and fillers. It also includes.a classification
of stone according to petrological characteristics, and a glossary of rock names.
The tests cover the determination of particle size (including clay, fine silt
and fine dust content) and shape; apparent and absolute specific gravity, bulk
[ density, voids and absorption, organic impurities; and mechanical properties
(resistance to impact, crushing, abrasion and polishing).
NOTE. Whenever distilled water is specified in this standard, de-ionized water may be
used instead.
REFORTING OF RESULTS

2. The repott of the result of any test shall include details of any departure from
the standard conditions of the test.

|
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SECTION ONE : SAMPLING AND SUBMISSION OF SAMPLES
GENERAL
3. This part of the standard specifies methods of taking samples, packing them
and forwarding them for examination and testing,

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. _

COARSE, AND FINE AGGREGATES AND FILLERS
4. a. Apparatus. A scoop is usually preferable to a flat shovel for handling
aggregates, 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 should be several times as wide as the largest particles,
However, a flat shovel may be preferable when working on a flat surface, to
ensure that a representative proportion of fines is picked up.

b. Sampling in favourable circumstances. Such conditions exist 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 from which
the sample is to be drawn is small. A main sample shall be obtained by combining
at least ten portions drawn from different parts of the bulk. These portions are
referred to subsequently as the * increments ” of the sample. All the increments
shall be bulked and the wholie sent to the laboratory. The quantity despatched
shall not be less than that shown in Table 1.

TABLE 1. MINIMUM WEIGHTS FOR SAMPLING

Maximum size present in Minimom weight of sample
substantial proportion despatched for testing
im mm Ik kg
214 64 204 100
2 50 224 100
114 38 112 50
1 25 112 50
34 19 56 i 25
34 13 28 | 13
F 10 14 7
i or 65 or 7 5
smaller smaller '

NOTE. Larger samples may be required if the test for bulk density specified in Clause 25
is to be carried out (see Table 10}, or if trial mixes are to be made with the material.
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Sampling is best carried out when aggregate is being loaded into or unloaded
from vehicles, or when it is being discharged from a conveyor belt. In cach case
the increments shall be taken at fairly regular intervals of time during movement

of the quantity being sampled.

¢. Sampling in difficult circamstances, It is impossible, owing to the wide
variety of conditions under which sampling may have to be done, to lay down
briefly a detailed procedure for sampling. The following notes are intended as
guidance rather than as specification requirements.

The quantities in Table 1 do not apply to sampling in difficult circomstances,
and where the circumstances of sampling are unfavourable, a greater number of
increments will be required in order that a larger sample is obtained which is
more truly representative of the batch. It is difficult to sample accurately from
large stockpiles where there may be considerable segregation of the coarser
material towards the base and sides. Vehicles * sandwich-loaded * with different
sizes loaded one after the other from bins cannot be sampled satisfactorily, and
a proper sample can be taken only after the load is remixed. If a sample is to be
drawn from an overhead bin, as representing the contents of that bin, half of

i the main sample should be drawn from the discharge chute, and half taken, in a
number of separate increments, from the top material in the bin, In all such
cases, and in others where the material is likely to have been subject to segrega-
tion, the experience and discretion of the sampler should be applied to ensure
that a representative sample is obtained.

d. Sample reduction. When it is necessary to reduce the size of a sample for
any purpose, the reduction shall be carried out by the use of a sample divider
which extracts representative parts of the whole or by quartering, as described
below,

| For reduction on a sample divider, the material should be surface dry. A

' suitable form of sample divider is the riffle-box shown in Fig. 1. The riffle-box
consists of an even number of rectangular chutes (about ten) discharging
alternately on opposite sides of the box, The sample is poured evenly over the
top of the riffle and is thus divided into two representative parts, which are
collected in boxes placed beneath the chutes.

When reduction is effected by quartering, fine and all-in aggregates (but not

: fillers) are most accurately mixed and quartered when in a damp condition; such
aggregates shall therefore if necessary be damped by the addition of clean water
before mixing. The increments forming the main sample shall be thoroughly
mixed by heaping them info a cong and turning this over to form a new cone until
the operation has been carried ouf three times. Each conical heap shall be formed
be depositing each shovelful of the material on the apex of the cone so that the
portions which slide down the sides shall be distributed as evenly as possible, and
so that the centre of the cone shall not be displaced,
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Metric equivalents of marked dimensions

in cm in cm in | cm
|

3 8 T4 19 I 28

4 10 8 20 12 30

6 15 9 23 13 33

[

NOTE 1. The size shown is suitable for aggregate up to % in nominal maximpm size
NOTE 2. Three boxes are normally provided.

Fig. 1. Riffie-hox
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The third cone formed from the mixed main sample shall be flattened by
repeated vertical insertions of the edge of a shovel or board, commencing about
the centre and working radially round the cone, lifting the shovel or board clear
of the material after each insertion. The flattened heap shall be uniform in
thickness and diameter,

The flattened heap shall then be quartered along two diameters which
intersect at right angles. One pair of diagonally opposite quarters shall then be
discarded and the remainder shovelled into a heap. The process of mixing and
reduction shall be repeated on the heap until the required weight of sample is

obtained.

e. Bulk quantity. The bulk quantity of material represented by the sample
shall be stated. Where only the average quality is required, one sample may
represent any size of batch or consignment, but where information is required
on the variability, it may be necessary to prepare several samples, each represent-
ing a part of the consignment or the output over a limited period. The appropriate
specification for the material should be consulted as it may define suitable bulk
quantities to be represented by a sample.

SOLID ROCK AND LUMP SLAG

5. a. Solid rock. When sampling rock direct from a natural outcrop or from a
pit or quarry face, special care shall be taken to ensure that the samples are truly
representative of the range of variation met with in the vein or bed to be sampled.
Where there are no obvious differences in colour or texture to be specially
considered, the specimens shall be taken from places spaced at approximately
equal intervals over the height of the outcrop and along the length of the
exposure. The specimens shall show no sign of incipient fracture due to blasting
or other unnatural causes. Unless otherwise required they shall be of fresh
(previously unexposed) rock. The sample of any bed or type of rock shall consist
of not less than four specimens each of approximate dimensions of 6 ¥ 6 % 6in
(15 x 15 x 15 cm) or a minimurm of eight pieces each being of such a size as to
contain a solid approximately 136 x 134 X 3in (4 x 4 x 8 cm).

Each specimen shall be taken from a different level. Levels shall as far as
possible be at equidistant vertical intervals from the top to the bottom of the
exposed rock face, or of that part of the face which is considered to represent
the main rock type concerned.

b. Lump slag. When sampling lump slag to provide material for mechanical
tests, the utmost care shall be taken to obtain samples truly representative of the
bulk. The samples shall consist of a minimum of four specimens each of
approximate dimensions of 6 x 6 X 6in (15 X 15 x 15 em) or a minimum of
eight pieces each being of such a size as to contain a solid approximately
1% x 134 x 3in (4 % 4 X 8 cm).
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PACKING OF SAMPLES

6. Samples shall be packed securely so as to arrive at the testing laboratgpy
intact. They shall be sent in containers which will prevent loss of fine dust, apg
shall be cased or packed to withstand rough treatment in transit.

Individual packages should not exceed 70 Ib (32 kg).

INFORMATION TO BE GIVEN WITH SAMPLES

7. a. Bach package shall include a card, sui
moisture and abrasion, giving the name an
information required by Clause 8 below.

tably protected from damage by
d address of the sender and the

b. Each sample shall be accompanied also by a certificate from the Pperson

responsible for selecting the sample that sampling was carried out in accordance
with the requirements of this British Standard,

ORIGIN OF THE MATERIAL
8. As much as possible of the following
material shall accompany each sample:
a. Crushed stones, gravels and sands,
(i) County
(i} Map reference (in U.K,, to 1 inch National Grid)
(i) Location and/or name of quarry or pit

(iv) Exact location in the quarry or pit from which the sample has bees
taken, particularly where the material varies in different parts of the quarry

or pit, e.g. ‘from ‘x° quarry, west face, 150 ft below overburden ’, OfF
¢ from bin, stockpile, vehicle No. . . . etc,

b. Slag,

(i) Process and source of supply.
(i) Method of cooling,

¢. Filler.

Natural: information as in a above.
Artificial: nature and source of supply.

information about the origin of the
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SECTION TWO : DESCRIPTION AND CLASSIFICATION
DESCRIPTION

9, The description of the material shall be given under the following general
headings:

a. Group ¢lassification, e.g. Granite, Limestone, Gritstone, ete. (see Clauses
10 b and ¢).

b. Petrological name and description. The correct petrological name (see
Clause 10 ¢), accompanied by a bricf description of such properties as hardness,
colour, grain size, imperfections, etc.

¢. Description of the bulk. The degree of cleanliness, e.g. freedom from
dust, and reference to the presence of any pieces not representative of the bulk.

d. Deseription of particle shape, and surface texture (see Clause 11).

GROUP CLASSIFICATION OF AGGREGATES

10. a. For the purpose of this standard it is convenient to classify and group
aggregates according to their petrological characteristics.

Other classifications may be convenient for other purposes, for example
description by physical properties such as Heavy (e.g. Barytes) or Lightweight.
It is recognized that traditional names are in use for describing certain rocks;
if such terms are used, the rock in question shall also be described by the
appropriate name from the group classification.

The petrological classification does not take account of suitability for any
particular purpose, which should be determined in accordance with the
appropriate British Standard.

b. The proup classification shall be: Artificial, Basalt, Flint, Gabbro,
Granite, Gritstone, Hornfels, Limestone, Porphyry, Quartzite, or Schist.

¢. The correct identification of a rock and its placing under the appropriate
group shall be made by H.M. Geological Survey and Museum, or by a qualified
geologist.

d. Examples of aggregates in each group are given below; a more complete
list of rock and mineral types is contained in Section Seven,
Artificial group
Clinker

Crushed brick
Slags
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Basalt group

Andesite
Basalt

Basic porphyrites

Diabase

Dolerites of all kinds including
theralite and teschenite

Epidiorite

Hornblende-schist

Lamprophyre

Quartz-dolerite

Spilite

Granite group

Gneiss
Granite
Granodiorite
Granulite
Pegmatite
Quartz-diorite
Syenite

Limestone

Dolpmite
Limestone
Marble

Fulldocument details: BS 812:1960

Flint group

Chert
Flint

Griistone group

Agglomerate
Arkose
Breccia
Conglomerate
Greywacke
Grit
Sandstone
Tuff

Porphyry group
Aplite

Dacite

Felsite
Granophyre
Keratophyre
Microgranite
Porphyry

Quartz-porphyrite

Rhyolite
Trachyte

Gabbro group

Basic diorite
Basic gneiss
Gabbro
Hornblende-rock
Norite

Peridotite

Picrite
Serpentine

Hornfels group

Contact—altgred
rocks of all kinds
except marble

Quartzite group

Ganister

Quartzitic sandstones

Re-crystallized
quartzite

Schist group

Phyllite

Schist

Slate

All severely sheared
rocks.

Documents

Document Sharing Hub,



http://www.avadocuments.com/doc/bs-812-1960
http://www.avadocuments.com/doc/bs-812-1960

15
Documents

I‘V‘\ Document Sharing Hub

ment details: BS 812:1960 i |



http://www.avadocuments.com/doc/bs-812-1960
http://www.avadocuments.com/doc/bs-812-1960

B.S. 812 : 1960

<€

Rounded

W -
P

Irregular

@

Flaky

«
¢
4
¥ -
&«
*

Angular

Elongated

o

Flaky and Elongated Documents
Fig. 2. Typical particle shapes Document Sharing Hu
16

___Full document details: BS 812:1960


http://www.avadocuments.com/doc/bs-812-1960
http://www.avadocuments.com/doc/bs-812-1960

B.S. 812 : 1960

PARTICLE SHAPE AND SURFACE TEXTURE OF AGGREGATE

11. The important external characteristics of the particles of mineral aggregates
include their shape and surface texture. To avoid lengthy descriptions, it is
convenient to classify these properties under a number of simple headings. The
system shown in Tables 2 and 3 has been devised for this purpose.

TABLE 2. PARTICLE SHAPE

Classification | Description | Examples

|

Rounded Fully water-worn or completely shaped I River or seashore gravel;

by attrition. desert, seashore and

| wind-blown sand.

Trregular Naturally irregular, or partly shaped by | Other gravel; land or

| attrition and having rounded edges. | dug flint.
Flaky Material of which the thickness is small | Laminated rock.

relative to the other two dimensions.

Angular Possessing well-defined edges formed at ~ Crushed rocks of all types;
the intersection of roughly planar faces talus; crushed slag.

Elongated Material, usually angular in which the -
length is considerably larger than the |
other two dimensions. [

Flaky and | Material having the length considerably . —
elongated larger than the width, and the width
considerably larger than the thickness. |

The unqualified description * rounded’, *irregular’ or ‘angular’ implies
that all the three dimensions are nearly equal. Characteristic specimens are
illustrated in Fig. 2 and tests for obtaining quantitative assessment of particle
shape are given in Section Three.

17
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TABLE 3, SURFACE TEXTURE OF AGGREGATES

| |
Group Surface texture Characteristics

Examples
1 | Glassy Concheidal fracture Black flint, vitreous slag
2 | Smooth Water-wormn, or smooth due to Gravels, chert, slate,

fracture of laminated or
fine-grained rock

——

marble, some rhyolites

3 | Granular Fracture showing more or less
uniform rounded grains

Sandstone, oolite

4 | Rough Rough fracture of fine- or
medium-grained rock containing
no easily visible erystalline
constituents

Basalt, felsite,
porphyry, limestone

5 | Crystalline Containing easily visible
crystalline constituents

Granite, gabbro, prelss

6 | Honeycombed | With visible pores and cavities
and porous

Brick, pumice, foxmed
stag, clinker, expanded
clay

NOTE 1. Surface texture has been described above under six headings. This grouping
is broad, being based on the impression which would be gained by a visual examination of
hand specimens. It does not purport to be a precise petrographical classification.

NOTE 2. Different specimens of the same rock type may not fall info the same group in

Table 3.,

18
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SECTION THREE : DETERMINATION OF PARTICLE SIZE AND
SHAPE

SIEVE ANALYSIS

12, a. Apparatus. (i) B.S. test sieves to B.S. 410, of the sizes given in Table 4,
shall be used as required by the British Standard for the aggregate or filler under
test.

NOTE. Sieves of sizes not included in Table 4 may be specified in certain other specifications
but it is recommended that, in future revision of these specifications, the sieves specified
should be limited to the range given in Table 4 and preferably to the sizes in heavy type,.

TABLE 4. B.S. TEST SIEVES FOR SIEVE ANALYSIS

Perforated plate (in) | 3, 213, 2, 1/, 134, 1, 3. 56, 1/, 38, g, s
Wire cloth /g in, No. 7, 10, 14, 18, 25, 36, 52, 72, 100, 200

(ii) A balance readable and accurate to 0-1 per cent of the weight of the test
sample.

b. Test procedure for coarse or fine aggregafes. The weight of sample available
shall be not less than the weight given in Table 1.

'The sample for sieving (see Table 5) shall be prepared from the larger sample
either by quartering or by means of a sample divider. It shall be brought to an
ait-dry condition before weighing and sieving. This may be achieved cither by
drying at room temperature or by healing at a temperature of 100-110°C.

The air-dry sample shall be weighed and sieved successively on the appropriate
sieves, starting with the largest. Care shall be taken to ensure that the sieves are
dry and clean before use.

Each sieve shall be shaken separately over a clean tray until not more than
a trace passes, but in any case for a period of not less than two minutes, The
shaking shall be done with a varied motion—backwards and forwards, left to
right, circular clockwise and anti-clockwise; and with frequent jarring so that
the material is kept moving over the sieve surface in frequently changing
directions. Materials shall not be forced through the sieve by hand pressure,
but on sieves coarser than 3 in placing of particles is permitted. Lumps of fine
material, if present, may be broken by gentle pressure with the fingers against the
side of the sieve. Light brushing with a soft brush on the underside of the sieve
may be used to clear sieve openings,

Light brushing with a fine camel-hair brush may be used on the No. 100
and No. 200 B.S. sieves to prevent aggregation of the powder and blinding of
the apertures. Stiff or worn-down brushes shall not be used for this purpose
and pressure shall not be applied to the surface of the sieve to force particies
through the mesh.
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TABLE 5. MINIMUM WEIGHT OF SAMPLE FOR SIEVE AMALYS|S

Maximum size present

Minimum weight of sample
in substantial proportions i

to be taken for sieving

in mm 1b kg
214 64 112 50
2 50 80 35
114 or 134 38 or 32 35 15
1 25 10 5
34 or %4 19 or 16 5 2
14 13 254 1
34 10 1 05
1 &5 1 02
He 5 14 02
Passing
No. T mesh 24 4 | 0l

TABLE 6. MAXIMUM WEIGHT TO BE RETAINED AT THE

COMPLETION OF SIEVING

Maximum wefght | Maximum weight
B.S. = RS, [ =— "——"——"S
sieve sieve No.
18 in dia. sieves 12 in dia. sieves 8 in dia. sieves
I
in 1b kg Ib kg oz g
2 22 10 10 4.5 T 7 200
1% 18 8 8 35
14 orl| 13 ‘ 6 5lg 2:5 10 or 14 314 100
3% 9 | 4 41z 2-0 18, 25 215 15
56 or 15 634 3 &3 1.5 or 36
34 414 | 2 2 1-0 52 or 72 2 50
4 3 15 117 015 100 115 H0
36 2 1-0 1 0-50
14 — | — £ 0-30 200 1 23
|
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On completion of sieving on each sieve, the material retained on that sieve,
together with any material cleaned from the mesh, shall be weighed,

In order to prevent blinding of the sicve apertures by overloading, the
amount of aggregate placed on each sieve shall be such that the weight of
aggregate retained on the sieve at completion of the operation is not greater
than the value given for that sieve in Table 6. Sample weights given in Table 5
will thus normally require several operations on each sieve.

NOTE 1. For many routine purposes mechanical sieving is advantageous, but if this
method is used care should be taken to ensure that sieving is complete.

NOTE 2. The following alternative procedure is permissible where it is required to determine
only the cumulative percentage figure (see Clause 12 ¢ (i)).

The weighed sample shall be passed through the largest of the appropriate sieves as
described -above. The fraction which passes this sieve shall be weighed and then passed
throngh the next smaller sieve; the fraction which passes shall be weighed, and so on.

The cumulative weight passing each sieve shall be calculated as a percentage of the
total sample weight,

¢. Test procedure for fillers, The general procedure for the sieve analysis of
fillers shall be as in Clause 12 b above, using the appropriate size of sample
given in Table 5, and such test sieves given in Table 4 as are stipulated by the
specification with which the filler is required to comply.

Special precautions shall be taken to ensure that the filler is dry,

With some types of filler the time required to complete sieving may be
considerably longer than the two minutes indicated in Clause 12 b,

d. Test procedure for all-in aggregates, or mixed coarse and fine aggregates
and fillers. The weight of sample available shall be not less than the weight given
in Table 1. The sample for sieving (see Table 5) shall be prepared from the
larger sample either by quartering or by means of a sample divider. It shall be
brought to an air-dry condition before weighing and sieving. This may be
achieved either by drying at room temperature or by heating at a temperature of
100-110°C except that if filler is present special precautions shall be taken to
ensure that the filler is dry.

In some cases the sieve analysis of all-in aggregate can be carried out in
accordance with the procedure in Clause 12 b above, Frequently, however, this
will result in heavy overloading of the finer sieves. In such cases it will be
necessary to make a preliminary separation of the all-in aggregate into iwo
fractions, coarse and fine, using for this purpose a convenient sieve as, for
example, a 24 in or 3445 in B.S. sieve,

If the amount of either the coarse or the fine aggregate obtained as above is
substantially less than that required for testing in accordance with Table 5,
another sample shall be taken which is sufficiently large to produce an adequate
sample of both the coarse and the fine aggregate. If the amount of either the
coarse or the fine aggregate thus obtained is substantially greater than that
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required for testing it shall be reduced by quartering or by means of a samplg
divider,

B.5. 812 : 1960

e. Reporting of results, The Tesults shall be caleulated and reported as:

() The cumulative percentage by weight of the total sample passing each
of the sieves, to the nearest whole number; or

(if) The percentage by weight of the total sample passing one sieve iy
retained on the next smaller sieve, to the nearest 0-1 per cent.

It is recommended that cumulative percentage figures should be used for

comparison with specification requirements, or for reporting results graphicaliy.
A specimen chart is shown in Fig. 3,
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DETERMINATION OF CLAY, FINE SILT AND FINE DUST [y
FINE OR COARSE AGGREGATE

NOTE. The three following methods (A, B and C) are pot directly comparable,

METHOD A. SEDIMENTATION METHOD

13. g. General, This is a gravimetric method for determining the clay, fine gy
and fine dust, which includes particles up to 20 microns (1 micron = 0-001 mm),
Differences in the nature and density of materials or in the temperature at th;
time of testing may vary the separation point. 1

b. Apparafus. (i) A watertight screw-topped glass jar of dimensions similar
to a 2 Ib (1 kg) fruit preserving jar,

(if) A device for rotating the jar about its long axis, with this axis horizonal
at a speed of 80 4+ 20 r.p.m.

(iii) A sedimentation pipette of the Andreason type of approximately 23 m}
capacity and of the general form indicated in Fig. 4. This consists mainly of g
pipette fitted at the top with a two-way tap and held rigidly in a clamp which can
be raised or lowered as required, and which is fitted with a scale from which the
changes in height of the pipette can be read.

The volume of the pipette A, including the connecting bore of the tap B, is
determined by filling with distilled water; by reversing the tap the water is run
out into a bottle, weighed and the volume calculated.

(iv) A 1000 mi B.S. measuring cylinder.

(v) A solution containing 8 g of sodium oxalate per litre of distilled water,
For use, this stock solution is diluted with distilled water to one tenth (i.e. 100 ml
diluted with distilled water to 1 litre).

(vi) A scale or balance of capacity not less than 10 kg, readable and accurate
tolg.
(vii) A scale or balance of capacity not less than 250 g, readable and accurate
to 0-001 g.
(viii} A well-ventilated oven, thermostatically controlled to muaintain &
temperature of 100-110°C,

¢. Test sample. The sample for test shall be prepared from the main sample
taking particular care that the test sample contains a correct proportion of the
finer material. The amount of sample taken for test shall be in accordance with!
Table 7.
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Fig. 4. Sedimentation pipette for determigation of clay and silt content
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TABLE 7. WEIGHT OF SAMPLE FOR DETERMINATION 0Of
CLAY, FINE SILT AND FINE DUST

Maximum size present in Approximate weight of
substantial proportions sample for test
in mm 1b kg
25 to 1 64 to 25 13 6
3 to 14 19 to 13 2 1
34 to 14 10 to 65 1 05
%4s or smaller | 5 or smaller 14 03

All-in aggregates shall be separated into fine and coarse {ractions by sievin
on a 34 in B.S. sieve and the two samples so obtained shall be tested separately,

d. Test procedure. (i) Method for fine aggregate. Approximately 300 g of
the sample in the air-dry condition passing the 346 in B.S. sieve shall be weighed
and placed in the screw-topped glass jax, together with 300 ml of the diluted
soditm oxalate solution. The rubber washer and cap shall be fixed, care being
taken to ensure watertightness. The jar shall then be rotated about its long
axis, with this axis horizontal, at a speed of 80 1 20 r.p.m. for a period of |5
minutes.

At the end of 15 minutes the suspension shall be poured into the 1000 mi
measuring cylinder and the residue washed by gentle swirling and decantation of
successive 150 ml portions of sodium oxalate solution, the washings being added
to the cylinder until the volume is made up to 1000 mi. The determination shaif
be completed as described in (jii) below.

(ii) Method for coarse aggregate. The weighed sample shall be placed in g
suitable container, covered with a measured volume of sodium oxalate solution
(0-8 g per litre), agitated vigorously to remove alf adherent fine material and the
liquid suspension transferred to the 1000 ml measuring cylinder. This process
shall be repeated as necessary until all clayey material has been transferred to
the cylinder. The volume shall be made up to 1000 ml with sodium oxalate
solution and the determination completed as described in (jii) below.

(iii} The suspension in the measuring cylinder shall be thoroughly mixed by
inversion and the tube and contents immediately placed in position under the
pipette. The pipette A shall then be gently lowered until the tip touches the
surface of the liquid, and then lowered a further 10 cm into the liquid. Three
minutes after placing the tube in position the pipette A and the bore of tap B shall |
be filled by opening B and applying gentle suction at C. A small surplus may bz
drawn up into the bulb between tap B and tube C, but this shall be allowed to run
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away and any solid matter shall be washed out with distilled water from E. The
pipefte shall then be removed from the measuring cylinder and its contents run
into a weighed container, any adherent solids being washed inte the container

by distilled water from E through the tap B.
The contents of the container shall be dried at 100-110°C to constant weight,

cooled and weighed.
e. Calculations, The proportion of fine silt and clay or fine dust shall then
be calculated from the following expression:
Percentage of clay and fine silt or fine dust —
100 /1000 W,
— (— -~ 08
W, ) y
where W, = weight of the original sample (g).
W, = weight of the dried residue (g).

© = volume of the pipette (ml).
0-8 = weight of sodium oxalate in grammes in 1 litre of the diluted
solution,

NOTE. No correction is made for water-soluble salts which may be present in the sand,
since the amount of such salts should be small.

/[ Reporting of results. The clay, fine silt and fine dust content shall be
reported as a percentage to the nearest whole number.

METHOD B, DETERMINATION OF AMOUNT OF AGGREGATE PASSING A NO. 200
.5, SIEVE

14. a. General. This is a simpler and quicker gravimetric method for determin-
ing clay and silt which includes particles up to about 76 microns (No. 200 B.S.
sieve). Its use is restricted to confirming that the percentage clay and fine silt is
less than a given value.

b. Apparatus. (i) A scale or balance of capacity not less than 10 kg, readable
and accurate to 1 g.

{(iy A well-ventilated oven, thermostatically controlled to maintain a
temperature of 100-110°C,

(iii) Sieves. A No. 200 and a No. 14 B.S, test sieve.

(iv) Container. A pan or vessel of a size sufficient to contain the sample
covered with water and to permit vigorous agitation without loss of any part of
the sample or water,

c. Test sample. The test sample shall be selected from material which has
been thoroughly mixed and which contains sufficient moisture to prevent
segregation. A rcpresentative sample, sufficient to yield not less than the
appropriate weight of dried material, as shown in Table 8, shall be selected,
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TABLE 8. WEIGHT OF SAMPLE FOR DETERMINATION 0p
AGGREGATE PASSING A NO. 200 B.S. SIEVE

Nominal size of largest Approximate minimnm

particle ( welght of dried sample
. |
in mm Ib kg
2% to 1 64 to 25 13 6
34 to 14 19to 13 2 1
3% to 14 10 to 65 1 05
31 or smaller 5 or smaller 14 0-3

d. Test procedure. The test sample shall be dried in shallow trays in the OVER
for 24 & 3 hours, at a temperature of 100-110°C, cooled and weiphied
(Weight A).

The test sample shall then be placed in the container and enough water
added to cover it. The contents of the container shall be agitated vigorously
and the wash water immediately poured over the sieves, arranged with the
coarser sieve on top.

The agitation shall be sufficiently vigorous to result in the complete separation
from the coarse particles of all particles finer than the No. 200 B.S. sieve, and to
bring the fine material into suspension in order that it will be removed by
decantation of the wash water. Care shall be taken to avoid, as far as possible,
decantation of the coarse particles of the sample, The operation shall be repeated

until the wash water is clear.
All material retained on the sieves shall be returned to the washed sample.

The washed aggregate shall be dried as before, cooled and weighed (Weight B).

e. Calculations. (i) The results shall be calculated from the fi alowing
formula:

Percentage of material finer than a No. 200 B.S. test sieve —

A
where A = weight of oven-dried sample (g).
B = weight of portion retained on the No. 200 B.S. sieve (g).

(ii) If a check determination is desired, the wash water shall be filtered
through suitable* tared filter paper, which shall subsequently be dried, and the
residue weighed (Weight C). The percentage shall be calculated from the
following formula:

* Whatman No. 44 or Barcham Green No. 800 is suitable,

X 100
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