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Foreword

This standard covers the methods for specifying concrete
as a construction material to the point where the concrete

is delivered 1o the site of construction. It provides methods’

of specification for the purchase and supply of concrete
either mixed on site or supplied ready-mixed, and takes
account of the distinct and different responsibilities of the
client, the contractor and the producer.

Additions to this edition of the standard cover the delivery
" of ready-mixed concrete and the amendment of concrete

grades to bring these into line with 1SO 3893 published

by the International Organization for Standardization

(1SO). Consequent on these additions, BS 1926,

‘Specification for ready-mixed concrete’, is withdrawn

as is the 1976 edition of BS 5328.

Where site-mixed concrete is produced at a central plant
and transported by road vehicle to the point of use by the
same contractor, the conditions are physically similar to
those when ready-mixed concrete is used. However, in this
circumstance, the clauses given in the standard relating to
ready-mixed concrete do not have a mandatory application
since no purchaser is involved. Nevertheless, it will be

good practice for the contractor to ensure that the
appropriate requirements for ready-mixed concrete.in this
standard are applied.

The standard classifies concrete according to two types of
mix, prescribed mixes and designed mixes.

Prescribed mixes are those for which the purchaser
specifies the mix proportions and is responsible for ensur-
ing that these will provide him with the performance he
requires. These mixes can be used where the scale of work
or economy does hot justify the application of mix design
procedures or to enable a start of work where there is
insufficient time for the collection of data to support mix
design proposals.

Designed mixes are those for which the purchaser is
responsible for specifying the required performance and
the producer selects the mix proportions to produce this
performance.

_ A standard method of designating concrete by the use of
grades based on ISO 3893 has been adopted. Where
strength forms a basis of compliance there is a direct
relationship between the grade and the strength. In the
case of prescribed mixes, however, strength is not a means
of judging compliance; the grades are therefore nominal
and are distinguished by the addition of the letter P.
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In most parts of the UK the proportions for a particular
grade will generally provide concrete having at least the
corresponding characteristic strength shown in table 3.

The standard is in three sections:

Section one. General

Section two. Standard specification for ordinary
prescribed mixes and for assessing their compliance
Section three. Methods of specifying designed mixes
and special prescribed mixes and for assessing their
compliance.

Section two specifies the composition of a limited number
of ordinary prescribed mixes to be made with the more
common cements and types of aggregates, with no
admixtures. It also gives the basic requirements to be
observed by the producer during the manufacture of the
concrete and the means of checking compliance with the
specification. Requirements relating specifically to the
delivery of ready-mixed concrete are included.

Section three describes standard methods for specifying
designed mixes and special prescribed mixes so that
producers will be better able to supply the concrete that
the purchaser requires. 1t also gives the basic requirements
to be observed by the producer during the manufacture of
concrete and the means of checking compliance with the
specification. Requirements relating specifically to the
delivery of ready-mixed concrete are included.

Appendix A is in the form of guidance on items that
should be considered when specifying concrete. It should
be used in conjunction with the appropriate codes of
practice.

Appendices B and C illustrate forms that should be used
to specify the concrete required. The use of these
standard forms should ensure that the purchaser specifies
all necessary requirements and that the producer is in
possession of all the relevant data.

Appendix D illustrates a form that should be used for
scheduling the specific requirements for several different
mixes to be used in one contract.

The standard does not cover the specification of concrete
for special applications or for precast concrete products
where British Standards already contain the specification
for the concrete, :

Documents
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British Standard Methods for

Specifying concrete, including
ready-mixed concrete

Section one. General

1. Scope

This British Standard covers methods for specifying
prescribed and designed mixes of concrete, both site-mixed
and ready-mixed and the means of checking compliance
with specitications. It gives guidance on items that should
be considered in specifying concrete.

2. References

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

3. Definitions

For the purposes of this British Standard the definitions
given in BS 6100 apply, with the following variations and
additions.

3.1 aggregate/cement ratio. The ratio of the mass of total
aygregate to the mass of cement in a concrete mix.

3.2 batch. The quantity of concrete mixed in one cycle
of operations of a batch mixer, or the quantity of concrete
conveyed ready-mixed in a vehicle, or the quantity
discharged during 1 min from a continuous mixer.

3.3 cement. Binder comprising:

(a) hydraulic cement that is an active hydraulic binder
formed by grinding clinker and complying with BS 12,
BS 1370 or BS 4027;

(b) hydraulic binder, manufactured by a controlled
process in which Portland cement clinker or Portland
cement is combined in specified proportions with a
latent hydraulic binder consisting of pulverized-fuel ash
or granulated blastfurnace slag, complying with BS 6588,
BS 146 or BS 4246 according to the {atent hydraulic
binder used;

(¢) hydraulic binder, manufactured in the concrete
mixer by combining Portland cement complying with
BS 12 with a latent hydraulic binder consisting of
pulverized-fuel ash complying with BS 3892 : Part 1 or
ground granulated blastfurnace slag complying with a
British Standard that is in course of preparation®, and
with the requirements for proportions and properties
given in BS 6588, BS 146 or BS 4246 according to the
latent hydraulic binder used.

3.4 cement content. The mass in kilograms of cement
contained in a cubic metre of fresh, fully compacted
concrete,

3.5 characteristic strength. That value of strength below ]
which 6 % of the population of all possible strength
measurements of the specified concrete are expected

to fall.

3.6 designed mix. A mix for which the purchaser is |
responsible for specifying the required performance and

the producer is responsible for selecting the mix

proportions to produce the required performance.

NOTE. A designed mix is a concrete mix in which strength testing
will form an essential part of the judgement of compliance.

3.7 grade (of concrete). The means of describing a ]
particular quality of concrete. In the case of designed

mixes the grade of concrete is in terms of a number which

is its 28-day characteristic strength in N/mm?. In the case

of prescribed mixes the grade is in terms of a number

which will normally (but not contractually) be its 28-day
characteristic strength in N/mm?2.

3.8 maximum free-water/cement ratio. The highest l
permitted target mean free-water/cement ratio.

3.9 minimum cement content. The lowest permitted ]
target mean cement content,

3.10 prescribed mix. A mix for which the purchaser l
specifies the proportions of the constituents and is
responsible for ensuring that the proportions presctibed

will produce a concrete with the performance he requires,

NOTE 1. With a prescribed mix strength testing will not be used
to judge compliance.

NOTE 2. An ordinary prescribed mix is a mix that complies with
section two of this standard.

3.11 producer. The person or authority entering a I
contract to supply concrete (e.g. a producer of

ready-mixed concrete supplying a contractor or a

contractor supplying a client),

3.12 purchaser. The person or authority entering a contract |
to buy concrete (e.d. a client purchasing from a contractor

or a contractor purchasing from a subcontractor or

material supplier),

3.13 ready-mixed concrete. Concrete mixed in a I
stationary mixer or in a truck-mixer and supplied to the
purchaser in the fresh condition either at the site or into

the purchaser’s vehicles.

Section two. Ordinary prescribed mixes

4, Constituent materials

The materials used shall comply with the following require- .
ments as appropriate, The purchaser shall be responsible

cuments
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for indicating to the producer any restrictions in the
permitted options.

Grades C7.5P, C10P and C15P
to BS 12, BS 146 or BS 6588

BS 12 in combination with pulverized-fuel
ash’complying with BS 3892 : Part 1.
Where pulverized-fuel ash is permitted
the proportions and properties of the
combination with Portland cement shall
comply with BS 6588.

BS 12 in combination with ground
granulated blastfurnace slag complying
with a British Standard that is in course
of preparation®. Where ground granulated
blastfurnace slag is permitted the
proportions and properties of the
combination with Portland cement shall
comply with BS 146.

coarse aggregate to BS 882 or BS 1047
and fine aggregate to BS 882, or all-in or
reconstituted aggregate to BS 882 but
preferably with fine aggregate contents
at the higher end of the range given in
table 2,

Grades C20P, C25P and C30P

to BS 12, BS 146, BS 4027 or BS 6588

BS 12 in combination with pulverized-
fuel ash complying with BS 3892 :

Part 1. Where pulverized-fuel ash is
permitted the proportions and properties
of the combination with Portland cement
shall comply with BS 6588.

BS 12 in combination with ground
granulated blastfurnace slag complying
with a British Standard that is in course
of preparation®. Where ground granulated
blastfurnace slag is permitted the
proportions and properties of the
combination with Portland cement shall
comply with BS 146.

to BS 882
or BS 1047

natural sand or mixed sand to BS 882,
or crushed-stone or crushed-gravel sand
to BS 882

NOTE. The purchaser should satisfy himself that concrete made
with crushed-stone or crushed-gravel sands will provide the
performance he requires,

Grades C7.5P to C30P

Single-sized coarse aggregates. Where several sizes of
single-sized coarse aggregates are used, they shall be
combined in such proportions that the combined grading
falls within the limits given in BS 882 or BS 1047 for
graded aggregate of the appropriate nominal size except
that a tolerance of up to 5 % may be applied. This tolerance
may be divided between the sieves within the total of 5 %.

No admixtures are permitted in ordinary prescribed mixes.

cement

aggregate

cement

coarse
aggregate
fine
aggregate
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Water shall be clean and free from harmful matter in such
quantities as would affect the properties of the concrete
in the plastic or hardened state (see appendix A of

‘BS 3148 : 1980)

5. Specification of ordinary prescribed mixes

The purchaser shall specify that the concrete is to be an
ordinary prescribed mix in accordance with the require-
ments of BS 5328, and shall further specify:

{a) the grade of concrete (the grade shall be one of the
values given in table 1);

(b} the permitted type(s) of cement;
(c) the permitted typels) of aggregate;

{d} the nominal maximum size of aggregate (see
table 1);

(e) the workability if appropriate (see A.7),
(f) any information req_uired under clause 8;

(g) maximum and/or minimum temperature of concrete,
if different from or additional to the limit in 7.3.

When a form similar to that given in appendix B is used,
requirements (a) to (e} should be defined by ringing the
appropriate items. The form illustrated is not copyright.

6. Composition of mix

The composition of the mix shall be in accordance with
the appropriate part of table 1, which specifies the mass
of total dry aggregate to be used with 100 kg of cement
for various grades and workabilities, and table 2, which
specifies the percentage of fine aggregate.

7. Production of concrete

7.1 General. The purchaser shall be afforded ali reasonable
opportunity and facility to inspect the constituent materials
and the manufacture of concrete and to take any samples
or to make any tests. All such inspection, sampling and
testing shall be carried out with the minimum of inter-
ference with the process of manufacture and delivery.

7.2 Batching and mixing. The solid constituents of the
concrete mix shall be measured by mass except that the
aggregate(s) for grades C7.5P, C10P and C15P may be
measured by volume.

A separate weighing device shall be provided for the
cement. Alternatively, the cement shall be measured by
using a number of whole bags of cement in each batch.

When weighing the aggregate(s), due allowance shall be
made for the mass of water that would normally be
found in the aggregate(s) under the prevailing conditions.

The added water shall be measured by volume or by mass.

The accuracy of the measuring equipment shall be within
* 3 % of the quantity of cement, water or total aggregates
being measured. All measuring equipment shall be
maintained in a clean, serviceable condition and shall be
zeroed daily and calibrated monthly.

The mixer shall comply with the requirements of

BS 1305 or BS 4251 where applicable. The mixing time
shall be not less than that used by the mixer manufacturer
in assessing its performance.
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Mixers shall be emptied before being charged with a new
batch of concrete. Mixers shall not be loaded in excess of
the manufacturer’s rated capacity, which shall be
displayed on the mixer in terms of the volume of mixed
concrete.

7.3 Temperature of concrete. The temperature of the
concrete at the point and time of delivery from the mixer
or ready-mixed concrete truck shall not be less than 5 °C,
unless any higher figure is specified by the purchaser or
any lower figure permitted by him.

7.4 Transport and delivery of ready-mixed concrete

7.4.1 Quantity of concrete. The basis of supply shall be
by the cubic metre of fresh, fully compacted concrete.

The volume of a given batch of concrete shall be
calculated from the total mass of the batch divided by the
mass per cubic metre of fresh, fully compacted concrete
determined in accordance with BS 1881. The total mass
of the batch shall either be calculated as the sum of the
masses of all materials used including water, or determined
from the gross and tare weights of the vehicle on a
weighbridge.

7.4.2 Transport of concrete. Concrete shall be transported
in a truck-type mixer complying with the requirements

of BS 4251 unless the purchaser agrees to the use of
non-agitating vehicles. When non-agitating vehicles are
used, the mixed concrete shall be protected from the

gain or loss of water.

7.4.3 Delivery time. Concrete shall be discharged from
the delivery vehicle within 2 h after the time of loading
when concrete is transported in truck mixers or agitators,
or within 1 h after the time of loading when non-agitating
equipment is used.

The time of loading, defined as the time of contact
between cement and aggregates or, when these are
surface dry, between cement and added water, shall be
recorded on the delivery ticket.

NOTE. The delivery times indicated are arbitrary: the requirement
is that concrete has the required workability at the time of
discharge. A longer time may be appropriate in cool, humid
weather or when retarding admixtures have been used, but a
shorter time may be essential in hot weather with rich mixes,

or when accelerating admixtures have been used.

7.4.4 Additional water. No additional water, other than
any amount required to produce the specified work-
ability, shall be added to the truck mixer drum before
discharge unless specifically required and signed for by
the purchaser.

7.4.5 Delivery ticket. Before discharging the concrete

at the point of delivery, the supplier shall provide the
purchaser with a delivery ticket for each batch of concrete
on which is printed, stamped or written the following
minimum information:

(a) name or number of ready-mixed concrete depot;
(b) serial number of ticket;

(c) date;

(d) truck number;

(e) name of purchaser;

(f) name and location of site;

(g) grade of mix description of concrete;

BSI BSx5326 81 MM lk24LLY 0010811 1 mm

{h) specified workability; .
(j} type of cement;

(k) nominal maximum size of aggregate;

(I} quantity of concrete in cubic metres;

(m) time of loading.
NOTE. Space should be provided for any additional items that have
been specified and for the following to be completed on site:
arrival and departure times of the truck;
time of completion of discharge;

extra water added at the request of the purchaser of the
concrete, or his representative, and his signature.

8. Information to be provided

8.1 Before any concrete is supplied. |f so requested,
the producer shall provide the purchaser with the following
information before any concrete is supplied:

nature and source of each constituent material;

source of supply of concrete and any alternative
sources that may be used. .

8.2 Changes in constituent materials. Where the producer
has provided the purchaser with the information on

items in 8.1, he shall inform the purchaser beforehand of
any changes he proposes to make in the source or nature

of any of the constituent materials.

8.3 Information to the producer. The purchaser shall
provide the producer with any pertinent information
on the use of the concrete.

8.4 Cement manufacturer’s certificate. Cement manufac-
turer’s certificates shall be made available to the purchaser
on request,

9. Sampling and testing

9.1 General. All sampling and testing of the constituent

materials shall be carried out in accordance with the

provisions of the appropriate British Standard. All sampling,

curing and testing of the fresh or hardened concrete shall

be carried out in accordance with BS 1881 except that

alternative methods of determining the aggregate/cement

ratio shall be permitted provided that the aggregate/cement .
ratio is determined to an accuracy of * 10 % of the true

value with a confidence of 95 %.

9.2 Alternative method of sampling concrete for the
measurement of slump. The slump of concrete delivered
in a truck may be measured using a sample obtained from
the initial discharge rather than a sample taken in
accordance with BS 1881 : Part 1. When this is done

a single sample shall be taken after allowing a discharge of
approximately 0.3 m®. The sample shall be approximately
20 kg mass and shall be collected from the moving stream
in a bucket or other suitable container. The sample shall
be remixed on a base plate, subdivided into two specimens
and each specimen shall be tested for slump in accordance
with BS 1881. The average of the two slumps shall be the
slump for compliance purposes.

NOTE. When this method of sampling is used, an increase in the

permitted range of slump is necessary to allow for within-batch
variability of the concrete. (See table 2.)

10. Compliance
10.1 Basic requirements. The constituent materials shall ‘
comply with those specified.

The concrete shall be produced in acco ;'ﬂanmmme.nts
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