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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Bricks and Blocks
under the authority of the Industry Standards Committee on Building, Construction and Civil
Engineering.

This Malaysian Standard is the second revision of MS 27, Specification for precast concrete
masonry units.

MS 2282 consists of the following parts, under the general titte Masonry Units - Specification:
Part 1: Clay masonry units

Part 2: Calcium silicate masonry units

Part 3: Aggregate concrete masonry units (dense and light-weight aggregates)

Part 4: Autoclaved aerated concrete masonry units

Part 5: Manufactured stone masonry units

Part 6: Natural stone masonry units

This Malaysian Standard cancels and replaces MS 27:1996

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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MASONRY UNITS - SPECIFICATION -
PART 3: AGGREGATE CONCRETE MASONRY UNITS
(DENSE AND LIGHT-WEIGHT AGGREGATES)
(SECOND REVISION)

1 Scope

This Malaysian Standard specifies the characteristics and performance requirements of
aggregate concrete masonry units made from dense and lightweight aggregates or a
combination of both for which the main intended uses are common, facing or exposed
masonry in load bearing or non loadbearing building and civil engineering applications. The
units are suitable for all forms of walling, including single leaf, external leaf to chimneys, cavity
wall, partitions, retaining, and basement. They can provide fire protection, thermal insulation,
sound insulation and sound absorption.

This Malaysian Standard includes concrete masonry units of an overall non-rectangular
parallelepiped shape, especially shaped and accessory units.

It defines the performance related to e.g. strength, density, dimensional accuracy, and
provides for the evaluation of conformity of the product to this Malaysian Standard. The
marking requirements for products covered by this Malaysian Standard is also included.

This Malaysian Standard specifies standard sizes for aggregate concrete masonry units and
standard work dimensions. It does not cover storey height panels, chimney flue linings nor
units intended for use as a damp proof course. It does not cover units with an incorporated
thermal insulation material bonded to the faces of the unit susceptible to be exposed to fire.

2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendments) applies.

MS 1933: Part 1:2007, Methods of test for masonry units - Part 1: Determination of
compressive strength

MS 1933: Part 2, Methods of test for masonry units - Part 2: Determination of percentage
area of voids in masonry units (by paper indentation)

MS 1933: Part 6, Methods of test for masonry units - Part 6: Determination of bending tensile
strength of aggregate concrete masonry units

MS 1933: Part 11, Methods of test for masonry units - Part 11: Determination of water
absorption of aggregate concrete, manufactured stone and natural stone masonry units due
to capillary action in the initial rate of water absorption of clay masonry units

MS 19383: Part 13, Methods of test for masonry units - Part 13: Determination of net and gross
dry density of masonry units (except for natural stone)

© STANDARDS MALAYSIA 2010 — All rights reserved 1
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MS 1933: Part 14, Methods for masonry units - Part 14: Determination of moisture movement
of aggregate concrete and manufactured stone masonry units

MS 19383: Part 16:2007, Methods of test for masonry units - Part 16: Determination of
dimensions

MS 1933: Part 20, Methods of test for masonry units - Part 20: Determination of flatness of
masonry units

MS 1934: Part 3, Methods of test for masonry - Part 3: Determination of initial shear strength

MS 1935, Masonry and masonry products - Methods for determining declared and design
thermal values

MS ISO 12572, Hygrothermal performance of building materials and products - Determination
of water vapour transmission properties (ISO 12572:2001)

EN 13501-1, Fire classification of construction products and building elements — Part 1:
Classification using test data from reaction to fire tests

EN 998-2:2003, Specification for mortar for masonry - Part 2: Masonry mortar

BS 476, Fire tests on building materials and structures

3 Definitions, terms and symbols

3.1 Terms and definitions

For the purposes of this standard the following terms and definitions apply.
3.1.1  Masonry unit

Preformed component intended for use in masonry construction.

3.1.2 Common masonry unit

Masonry unit normally intended for use with no faces left visible.

3.1.3 Facing masonry unit

Masonry unit intended for use with one or more faces left visible and which may or may not
be exposed to external climatic conditions.

3.1.4 Exposed masonry unit

Facing masonry unit exposed to external climatic conditions without render or other
equivalent protection.

2 © STANDARDS MALAYSIA 2010 — All rights reserved
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3.1.5 Aggregate concrete masonry unit

Masonry unit manufactured from cementitious binder, aggregates and water which may
contain admixtures, additives, colouring pigments and other materials incorporated or applied
during or subsequent to unit manufacture.

3.1.6 Co-ordinating size

Size of a co-ordinating space allocated to a masonry unit including allowances for joints and
tolerances.

3.1.7 Work size

Size of a unit specified for its manufacture to which the actual size conforms within
permissible

deviations.

3.1.8 Actual size

Size of a unit as measured.

3.1.9 Regular shaped masonry unit

Masonry unit with an overall rectangular parallelepiped shape.

NOTE. Examples of different shapes of concrete masonry units are shown in Annex C.
3.1.10 Specially shaped masonry unit

Masonry unit which is not a rectangular parallelepiped shape.

3.1.11 Accessory unit

Unit which is shaped to provide a particular function, e.g. to complete the geometry of the
masonry.

3.1.12 Interlocking features

Shaped matched projections and indentations on masonry units, e.g. tongue and groove
systems.

3.1.13 Hole

Formed void which may or may not pass completely through a masonry unit.

3.1.14 Frog

Depression formed in one or both of the bed faces of a unit, the total volume of all such

depressions which does not exceed a certain limit of the overall volume of the unit, i.e. length
x width x height.
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3.1.15 Recess

Depression or indentation in one or more surfaces of a masonry unit, e.g. mortar pocket,
rendering keyway, grooves to provide a discontinuity in the mortar joint and grip hole.

3.1.16 Shell
Peripheral solid material between the hole(s) and the face or the header of a unit.
3.1.17 Declared value

Value that a manufacturer is confident of achieving, considering the precision of the test and
the variability of the manufacturing process.

3.1.18 Category | masonry units

Units with a declared compressive strength with a probability of failure to reach it not
exceeding 5%. This may be determined via the mean or characteristic value.

3.1.19 Category Il masonry units
Units not intended to comply with the level of confidence of Category | units.
3.1.20 Normalised compressive strength of masonry units

Compressive strength of masonry units converted to the dry compressive strength of an
equivalent 100 mm wide x 100 mm high masonry unit.

NOTE. See the procedure given in Annex A of MS 1933: Part 1:2007.

3.1.21 Mean compressive strength of masonry units
Arithmetic mean of the compressive strengths of masonry units.
3.1.22 Characteristic compressive strength of masonry units

Compressive strength corresponding to a 5 % lower fractile of the compressive strength of
masonry units.

3.2 Symbols

I length (mm);

lIs  length of the diagonal (mm);
w  width (mm);

h  height (mm);

f, normalised compressive strength (N/mm?);
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f. characteristic compressive strength (N/mmz);
fn mean compressive strength (N/mmz); and

f; individual result compressive strength (N/mm?).

4 Materials
4.1 General

The raw materials used for manufacture of concrete masonry units shall comply with any
available Malaysian or International Standards. In the absence of these standards, the
manufacturer shall specify the materials and have data on their suitability. The specifications
of the materials to be used shall be included in the production control documentation (see
8.3).

5 Requirements for aggregate concrete masonry units
5.1 General

The requirements and properties specified in this Malaysian Standard shall be defined terms
of the test methods and other procedures referred to this Malaysian Standard.

NOTE. A declared value may be chosen from the classification system, if any, of the place of manufacture/use of the
units.

It should be noted that the standard test methods are not always applicable to specially
shaped and accessory units as defined in 3.1.10 and 3.1.11.

The conformity criteria given in the following sub-clauses relates to Annex A. Initial type
testing (see 8.2) and, when relevant, to consignment testing (see Annex A). For the
compressive strength of Category | units use a 50 % fractile (p = 0.50) for mean values or 5
% fractile (p = 0.05) for characteristics values and a confidence level of 95 %.

For production evaluation the manufacturer shall define the conformity criteria in the factory
production control documentation (see 8.3).

5.2 Dimensions and tolerances

5.2.1 Dimensions

The manufacturer shall declare the dimensions of the concrete masonry units in millimetres
(mm) for length; width and height, in that order (see Figure 1). They shall be given in terms of

work size.

NOTES:
1. In addition the co-ordinating size may be given.

2. This relates to the normal use of the masonry unit in the wall.

© STANDARDS MALAYSIA 2010 — All rights reserved 5
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Figure 1. Dimensions and surfaces
5.2.2 Tolerances

The tolerances on declared work sizes of individual regular shaped units shall conform to
Table 1.

Closer tolerances may be declared for one or more dimensions. The manufacturer shall
declare

the tolerance of the units.

Table 1. Limit deviations in millimetres

Tolerance category

D1 D2 D3
Length +3 +1 +1

-5 -3 -3
Width +3 +1 +1

-5 -3 -3
Height +3 +2 15

-5
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Tolerances for non-regular shaped and accessory units shall be as given in Table 1 or as
declared by the manufacturer.

These tolerances shall not apply to the dimensions between the surface of units which are
manufactured to be non planar.

If sampled in accordance with Clause A2 and tested in accordance with Clause 7.1(a) of MS
1933: Part 16:2007 the result evaluated in accordance with Clause B1 shall conform to the
declared tolerance category.

5.3 Configuration
5.3.1 General

The shape and features shall be declared by the manufacturer. The requirements for shape
and features given in 5.3.2 to 5.3.4 will normally apply to regular shaped units but need not
apply to the surfaces or arises of units with special shaped or to accessory units.

Units may be provided with recesses or interlocking features and with sharp, rounded or
chamfered arises.

If sampled in accordance with Clause A2 and tested in accordance with MS 1933: Part
16:2007 and MS 1933: Part 2 if necessary, the results evaluated in accordance with Clause
B2 shall conform to the declared values.

5.3.2 Shell thickness

The minimum thickness of the shells of units shall be declared. If sampled in accordance with
Clause A2 and tested in accordance with MS 1933: Part 16:2007, the results evaluated in
accordance with Clause B2 shall conform to the declared values.

5.3.3 Holes

The percentage of holes, if any, in the units shall be declared. If sample in accordance with
Clause A2 the percentage volume of holes in units shall be determined by measurement in
accordance with MS 1933: Part 16:2007 and calculation, or in the case of holes which pass
completely through a unit, the percentage of holes may be determined in accordance with MS
1933: Part 2 and calculation, the results evaluated in accordance with Clause B2 shall
conform to the declared values.

5.3.4 Frog

The total volume of frogs shall not exceed 20 % of the overall volume of the units, i.e. length x
width x height.

5.3.5 Flatness of surfaces of facing units

When the surfaces of facing units are declared by the manufacturer to be plain, they shall not
deviate from a plane by more than ((0.1\/1) mm or 2 mm whichever is the greater, where Iy is

the length of the diagonal of the surfaces of the unit declared plane, based on the actual size
of the unit.
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The requirements for flatness shall not apply to the surfaces of units which are manufactured
to be non-planar.

If sampled in accordance with Clause A2 and tested in accordance with MS 1933: Part 20,
the results evaluated in accordance with Clause B2 shall comply with the value given above.

5.3.6 Surface appearance of facing units

When required, the surface of facing units may have compliance established on the basis of
comparison with the approved samples. Comparison shall be made from a distance of 3 m in
normal daylight conditions. This compliance shall be established before the units are used.
5.4 Density

5.4.1 Gross dry density of the units

The gross dry density of the units shall be declared in kilogram per cubic metres (kg/m®) by
the manufacturer in accordance with MS 1933: Part 13.

NOTE. This declaration may be made for evaluation of:

a) loading;

b) airborne sound insulation;

c) thermalinsulation; and

d) fire resistance.

5.4.2 Net dry density of the units

When relevant to the uses for which the units is put on the market and in all cases for units to
be used in elements subject to acoustic requirements, the manufacturer shall declare the net
dry density of the units in (kg/m®).

5.4.3 Tolerances

The mean values of the samples tested shall not deviate by more than + 10 % from the
declared values.

If sampled in accordance with Clause A2 and tested in accordance with MS 1933: Part 13 the
results evaluated in accordance with Clause B3 shall comply with the declared values.

5.5 Mechanical strength

5.5.1 Compressive strength

5.5.1.1  General

The strength of the masonry units in compression shall be declared in MPa (N/mm?) by the
manufacturer (declared value - for definition, see 3.1.17). The declared value shall be either

the characteristic (5 % fractile) f, or the mean (50 % fractile) f,, compressive strength of the
units.
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MS 2282-3:2010

In addition, the manufacturer shall declare:
a) whether the concrete masonry unit is Category | or Category II; and

b) the normalised compressive strength when relevant.

NOTE. MS 1933: Part 1:2007 gives instruction on how to convert the declared compressive strength into the
normalised compressive strength.

If sampled in accordance with Clause A2 and tested in accordance with MS 1933: Part 1 the
results, evaluated in accordance with Clause B4.1 for characteristic strength or Clause B4.2
for mean strength, shall be not less than the declared value.

The declaration shall relate to and indicate the orientation(s) of the units as tested, the
method(s) of bedding the units and whether any voids present are intended to be fully filled
with mortar. The manufacturer shall declare the conditioning regime and the surface
preparation used.

Units shall be conditioned in accordance with 7.3.2 (a) or 7.3.5 of MS 1933: Part 1:2007, but
when conditioned in accordance with 7.3.5 the values shall be brought the air dry condition in
accordance with Annex A of MS 1933: Part 1:2007.

Whole units or parts of units may be tested in a presentation other than the orientation of
normal use of the units, provided there is adequate correlation between the direction of
testing and of use.

If surface preparation is required (see 7.2.1 of MS 1933: Part 1:2007), units less than 100 mm
in work size h shall be prepared in accordance with 7.2.4 of MS 1933: Part 1:2007. For units
of 100 mm and above, these shall be prepared in accordance with 7.2.4 or 7.2.5 of MS 1933:
Part 1:2007.

5.5.1.2 Testing of specimens cut from units

Units which cannot be conveniently tested whole may be sawn into test specimens having the
same w to h ratio as the original unit, provided that the specimen length as tested is not less
than the value of h of the specimen.

Sawn test specimens shall be representative of the original unit section.

The value of h of any sawn specimen shall be not less than 100 mm. If the value h of a sawn
specimen is less than one half the height of the original unit, then specimens shall be
sampled from both the upper and lower parts of the original unit. A sketch indicating the
relationship between the cut specimen and the whole unit shall be included in the test report.

5.5.2 Bending tensile strength

The mean bending tensile strength of units, having a w less than 100 mm and a ratio of /to w
greater than 10, shall be declared by the manufacturer.

When a specified number of concrete masonry units is sampled from a consignment in

accordance with Clause A2 and tested in accordance with MS 1933: Part 6 the results
evaluated in accordance with Clause B4 shall be not less than the declared value.

© STANDARDS MALAYSIA 2010 — All rights reserved 9
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5.6 Thermal properties

When relevant to the uses for which the units are placed on the market and in all cases for
masonry units intended to be used in elements subject to thermal requirements, the
manufacturer shall provide information on the thermal properties of the aggregate concrete
masonry units. It shall be done by reference to MS 1935 in addition to 5.3 and 5.4.

5.7 Durability

When relevant to the uses for which the units are placed on the market, the manufacturer
shall evaluate and declare the aggressive environmental resistance of the units by reference
to the provisions valid in the intended place of use of the units until an appropriate Malaysian
Standard is available.

5.8 Water absorption by capillarity

When relevant to the uses for which units are placed to the market and in all cases for units
intended to be used in exposed external elements (see 3.1.4), the manufacturer shall declare
in g/m?s®® the maximum water absorption coefficient due to capillarity action of the exposed
face of the units.

If sampled in accordance with Clause A2 and tested in accordance with MS 1933: Part 11 for
an immersion time of (600 £ 12) second the results evaluated in accordance with Appendix B
shall be not more than the declared value.

NOTE. As an interim measure users of the standard should divide the result obtained through MS 1933: Part 11 by
24.49 (i.e. the square root of 600) in order to obtain the value in g/m?s®®.

5.9 Moisture movement

When relevant to the uses for which the unit is placed on the market and in all cases for units
intended to be used in elements subject to structure requirements, the moisture movement
(shrinkage and expansion) of units shall be declared by the manufacturer.

If sampled in accordance with Clause A2 and tested in accordance with MS 1933: Part 14,
the results evaluated in accordance with Figure B2 shall be no more than the declared value.

5.10 Water vapour permeability
When relevant to the uses for which the masonry units is placed on the market and in all
cases for units intended to be used in external elements, the manufacturer shall provide

information on

the water vapour permeability through the water vapour diffusion coefficient tabulated values
given in MS 1935 or determined in accordance with MS ISO 12572.

5.11 Reaction to fire

For intended to be used in elements subject to fire requirements the manufacturer shall
declare the reaction to fire classification of the masonry unit.

For masonry units containing a mass or volume fraction of < 1.0 % (whichever is the most
onerous) of homogeneously distributed organic materials the declaration may non-
combustible without the need to test.
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Masonry units containing a mass or volume fraction of > 1.0 % (whichever is the most
onerous) of homogeneously distributed organic materials shall be classified in accordance
with EN 13501-1 or BS 476 and the appropriate reaction to fire class declared.

5.12  Shear bond strength

5.12.1 General

For aggregate concrete masonry units intended to be used in elements subjected to structural
requirements the shear bond strength of the unit in combination with mortar shall be declared
in terms of the characteristic initial shear strength in accordance with MS 1934: Part 3 The
declaration may be made either on the basis of fixed values as in 5.12.2 below or tests as in

5.12.3. The manufacturer shall declare whether the value of bond strength has been obtained
from the fixed values or from test.

NOTE. In most cases it is expected that the use of fixed values will be sufficient.
5.12.2 Declaration based on fixed values

When no testing is made in accordance with 5.12.3 the characteristics initial shear strength of
the unit in combination with mortar may be declared by reference to EN 998-2:2003, Annex C.

5.12.3 Declaration based on tests

The characteristic initial shear strength of the unit in combination with a specific type of mortar
specified in accordance with EN 998-2 may be declared based on tests on masonry units
sampled from a consignment in accordance with Annex A and tested in accordance with MS
1934: Part 3 The characteristic initial shear strength shall not be less than the declared value.

NOTE. Bond strength depends on the mortar, the masonry unit and the workmanship.

6 Description, designation and classification of concrete masonry
units

6.1 Description and designation of units

The description and designation of a concrete masonry unit shall comprise at least the
following:

a) the number and date of issue of this Malaysian Standard;

b) the type of unit (see Clause 3);

c) the work size dimensions and tolerance category (see 5.2);

d) the configuration (see 5.3); and

e) the compressive or bending tensile strength (where appropriate) (see 5.5).

When relevant to the uses for which the units are placed on the market, the description and
designation may include:

© STANDARDS MALAYSIA 2010 — All rights reserved 11
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f)y the gross dry density (see 5.4.1);

g) the net dry density declared for the concrete, (see 5.4.2);

h) the coordinating size (see 5.2.1);

i) the surface of facing units (see 5.3.6);

j)  the moisture movement (see 5.9);

k) the thermal properties (see 5.6); and

[) other relevant properties.

6.2 Classification

Specification of the properties of the units may be given by reference to classification systems
provided those systems are based only on single properties included in this Malaysian
Standard and do not themselves constitute a barrier to trade.

This does not remove the requirement that all manufacturers claiming compliance with this

Malaysian Standard shall state declared values of the properties of their products, when
required.

NOTE. Details of classification systems in current use may be given informative annexes.

7 Marking

The following particulars shall be clearly marked on the packaging (at least 2 faces/side). The
delivery note and any certificate supplied with the masonry units:

a) the name, trademark or other means of identification of the manufacturer; and

b) a means of identifying the date of manufacture of the units.

All the relevant description, designation and engineering properties of the masonry units shall
be stated in the manufacturers’ certificate for additional information.

8 Evaluation of conformity

8.1 General

The manufacturer shall demonstrate compliance for the product with the requirements of this
Malaysian Standard and with the declared values for the product properties by carrying out
both:

a) initial type testing of the product (see 8.2); and

b) factory production control (see 8.3).
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Alternative methods of test to the reference method specified in this Malaysian Standard may
be adopted, except for the initial type tests and in cases of dispute, provided that these
alternative methods satisfy the following:

a) a relationship can be shown to exist between the results from the reference test and
those from the alternative test; and

b) the information on which the relationship is based is available.

8.2 Initial type tests

When a new product is developed, and before offering it for sale, appropriate initial type tests
shall be carried out to confirm that the achieved properties of the product meet the
requirements of this standard and the values to be declared for it by the manufacturer.
Whenever a major change occurs in the raw materials, the proportions used or the production
process which would change the properties of the finished product, the appropriate initial type
test shall be repeated.

The initial type tests shall be reference tests in Table A1 for the properties selected from the
following list, relevant to the manufacturer’s declaration for the product types intended use:

a) dimensions and tolerances;

b) configuration;

c) density;

d) flatness of surface of facing units (where appropriate);

e) strength;

f)  moisture movement;

g) water absorption by capillarity;

h) reaction to fire (usually class A1 without test);

i) durability;

i) thermal properties (these may be established by test or calculation);
k) bond strength (may be established by test or from fixed values);

[) vapour permeability (may be established by test or calculation);

m) sampling for initial type testing shall be in accordance with Annex A;

n) the number of units to be tested shall be as given in Table A1 and the criteria to be met
shall be those given in Clause 5; and

0) the results of the initial type tests shall be recorded.

8.3 Factory production control
© STANDARDS MALAYSIA 2010 — All rights reserved 13
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8.3.1 General

A factory production control system shall be established and documented. The factory
production control system shall consist of procedures for the internal control of production to
ensure that products placed on the market conform to this Malaysian Standard.

For Category | masonry units the factory production control system shall be designed so that
the probability of compliance with the requirements of compressive strength reaches a
confidence level of 95 %.

8.3.2 Raw materials

The specification of the incoming materials and the procedures to be operated for ensuring
compliance shall be documented.

8.3.3 Production process

As appropriate, the relevant features of the plant and the production process shall be defined
giving the frequency of the inspection checks and tests, together with the criteria required
both on equipment and on work in progress. The action to be taken when control values or
criteria are not met shall be given. All test equipment shall be verified and the procedure,
frequency and criteria documented.

8.3.4 Finished product testing

As appropriate, a sampling plan and the conformity criteria shall be prepared for the testing of
finished products, the results of which shall be recorded and available. All test equipment
shall be verified and the procedure, frequency and criteria documented.

8.3.5 Stock control

The stock control of finished products, together with procedures for dealing with
nonconforming products shall be documented.

14 © STANDARDS MALAYSIA 2010 — All rights reserved
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Annex A
(normative)

Sampling for initial type testing and for independent testing of
consignments

A1 General

This sampling procedure shall be used initial type testing and in event that there is a
requirement for an assessment of product compliance by independent testing. For
independent testing, representatives of all parties shall have the opportunity to be present at
the time of sampling.

Only those properties declared by the manufacturer shall be assessed by this procedure.

The number of units required to determine compliance with the specification shall be sampled
from a consignment of up to 200 m® or part thereof (see Table A1).

NOTE. Concrete masonry units manufactured to this Malaysian Standard which have been the subject of third party
inspection of their conformity control procedure are not normally subjected to independent testing of consignments
after delivery.

A2 Sampling procedure

NOTE. The choice of the method of sampling will normally be dictated by the physical form of the consignment in
question.

A2.1 Random sampling

Whenever possible the random sampling method shall be used in which every masonry unit
in the consignment has an equal chance of being selected for the sample. The appropriate
number of units shall be selected at random from positions throughout the consignment
without any consideration being given to the quality of those selected. Units damaged in
transit shall not be selected.

NOTE. In practice, random sampling is normally only convenient either when the units forming the consignment are
being moved in loose form (unpacked) from one place to another or when they have been split into a large number of
small stacks e.g. on scaffolding awaiting laying.

A2.2 Representative sampling
A2.21  General
When random sampling is impracticable or not convenient (e.g. when the units form a large

stack or stacks with ready access to only a limited number of units) a representative sampling
procedure shall be used.

© STANDARDS MALAYSIA 2010 — All rights reserved 15
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A2.2.2 Sampling from a stack

The consignment shall be divided into at least six real or imaginary sections, each of a similar
size. An equal number of units shall be selected at random from within each section in order
to give the required number of units without any consideration being given to the quality of
those selected. Units damaged in transit shall not be selected.

NOTE. It will be necessary to remove some sections of the stacks in order to gain access to the units within the body
of such stacks when taking samples.

A2.2.3 Sampling from a consignment formed of packs

At least six packs shall be selected at random from the consignment. The packing shall be
removed and an equal number of units shall be sampled at random from within each of the
opened packs in order to give the required number of units without any consideration being
given to the quality of those selected. Units damaged in transit shall not be selected.

A2.3 Dividing the sample

When the sampled is to provide units for more than one test, the total number shall be
collected together and then divided by taking units at random from within the total sample to
from each successive sub-sample.

A2.4  Number of units required for testing

The sample size for each test shall be in accordance with Table A1.

16 © STANDARDS MALAYSIA 2010 — All rights reserved



MS 2282-3:2010

Table A1. Number of units required for a test

Property Clause number Reference Number 2 of units per sample
1 2"
n ne
Dimensions 5.2 MS 1933: Part 16:2007 6 10
MS 1933: Part 2:2007
Configuration 5.3 MS 1933: Part 16:2007 3 by default. ® 6 by default ®

MS 1933: Part 2:2007
MS 1933: Part 13:2007

Density 5.4 MS 1933: Part 13:2007 6 10

Mechanical strength 5.5 MS 1933: Part 2:2007 6° 10°
MS 1933: Part 6:2007

Water absorption by | 58 MS 1933: Part 11:2007 | 3 6

capillarity

Moisture movement 5.9 MS 1933: Part 14:2007 6 12

Reaction to fire 5.11 EN 13501-1 or BS 476 3 except for Euro

Class A1 without
testing (EN 13501-1)

Thermal properties 5.6 MS 1935 3 when obtained by
testing

Vapour permeability 5.10 MS ISO 12572

a If appropriate e.g. when the units are not effected by test procedure the same units may be used for different tests.
b The number of units to be tested should be subject to agreement between the parties.

¢ Where units require cutting as described in 5.5.1 above, the number of units required should be adjusted so that the
sample size can be conveniently satisfied.

A3 Place and dates of inspection and testing

The location of the laboratory or place for inspection and testing, the dates and representation
by the parties shall be subject to agreement between them. The agreed tests shall be carried
out in the sequence agreed by the parties. If a particular property of a batch of units shows
non-compliance (as described in Annex B), the remaining tests may be carried out by
agreement between the parties.
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Annex B
(normative)

Compliances criteria for initial type testing and for independent testing
of consignments

B1 Dimension (see 5.2)
The mean value of the measurements taken of any one dimension on a single unit shall not
vary from the manufacturer’'s declared work size by more than the tolerances gives in 5.2

above for the declared tolerance category. The assessment of compliance shall be based on
the procedure shown in Figure B1.

B2 Configuration (see 5.3)
The geometry, shape and features of the unit shall comply with the requirements given in 5.3

above or with the manufacturer’s declared properties. The assessment of compliance shall be
based on the procedure shown in Figure B1.

B3 Density (see 5.4)
The mean value of the dry density of the unit shall comply with the requirements given in 5.4

above or with the manufacturer’s declared properties. The assessment of compliance shall be
based on the procedure shown in Figure B2.

B4 Mechanical strength (see 5.5)
B4.1  Characteristic strength

The characteristic strength when declared shall comply with the requirements given in 5.5
above. The assessment of compliance shall be based on the procedure shown in Figure B3.

B4.2 Mean strength

The mean strength when declared shall comply with the requirements given in 5.5 above. The
assessment of compliance shall be based on the procedure shown in Figure B4.

B5 Moisture movement and water absorption by capillarity (see 5.9 and
5.8)

The test results shall be compared to the value declared by the manufacturer. The
assessment of compliance shall be based on the procedure shown in Figure B2 for moisture
movement and as shown in Figure B1 for water absorption by capillarity.
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Test on ny units from
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No

ny units meet
declared value
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Only single No
unit does not
meet declared

Yes
Test

2nd sample

on n, units from

A 4

Consignment
complies

where,

ny and n, are as given in Table A1.

declared value

\ 4

e units meet Consignment

does not comply

Figure B1. Procedure for the assessment of the dimensions and water absorption of
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Test on ny units from
1st sample

No

ny units meet

Test on n, units from
declared value

2nd sample

A 4

Yes

N, units meet

Consignment
declared value

complies

Consignment
does not comply

where,
ny and n, are as given in Table A1.

Figure B2. Procedure for the assessment of the density and moisture movement of
units
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Test on ny units from
1st sample

All values fbi No
are at least =
0.9f.
Yes
The individual No Only a single No

strengths of ny
are at least

A 4

\ 4

unit is less
than f.

l Yes

Test on n, units from
2nd sample
Yes P
\ 4 \ 4
All values of fy,; of
Consignment 2nd sample at Consignment

complies least = f, does not comply

where,

f, is the declared characteristic compressive strength, in MPa (N/mm?);

fi is the individual masonry unit compressive strength, in MPa (N/mmz); and
ny and n, are as given in Table A1.

Figure B3. Scheme for the assessment of characteristic strength of units
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Test on ny units from
1st sample

All values fi, No
are at least =
0.8 fm
Yes
Mean of n No Mean of n No
units at least —p units at least = >
fm 0.95 fm
l Yes
Test on n, units from
Yes 2nd sample
All values of No
are at least = >
0.8 fm
A 4 Y

Mean of n, units

Consignment
at least f,

complies

Consignment
does not comply

where,

f., is the declared mean compressive or bending tensile strength, in MPa (N/mm?)

i is the individual masonry unit compressive or bending tensile strength, in MPa (N/mm2)
ny and n, are as given in Table A1.

Figure B4. Scheme for the assessment of mean strength of units

22 © STANDARDS MALAYSIA 2010 — All rights reserved



MS 2282-3:2010

Annex C
(informative)

Examples of different shapes of concrete masonry units

a) Common masonry units

S

b) Facing and exposed masonry units

i

c) Accessory units

NG

e

Figure C1. Examples of different shapes of concrete masonry units
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