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Foreword

This document (EN 13286-46:2003) has been prepared by Technical Committee CEN/TC 227 "Road materials",
the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by September 2003, and conflicting national standards shall be withdrawn at the
latest by December 2004.

This European Standard is one of a series of standards as listed below.

EN 13286-1, Unbound and hydraulically bound mixtures - Part 1: Test methods for laboratory reference density
and water content – Introduction, general requirements and sampling.

prEN 13286-2, Unbound and hydraulically bound mixtures - Part 2: Test methods for laboratory reference density
and water content - Proctor compaction.

EN 13286-3, Unbound and hydraulically bound mixtures - Part 3: Test methods for laboratory reference density
and water content - Vibrocompression with controlled parameters.

EN 13286-4, Unbound and hydraulically bound mixtures - Part 4: Test methods for laboratory reference density
and water content - Vibrating hammer.

EN 13286-5, Unbound and hydraulically bound mixtures - Part 5: Test methods for laboratory reference density
and water content - Vibrating table.

prEN 13286-7, Unbound and hydraulically bound mixtures - Part 7: Cyclic load triaxial test for unbound mixtures.

EN 13286-40, Unbound and hydraulically bound mixtures - Part 40: Test method for the determination of the direct
tensile strength of hydraulically bound mixtures.

EN 13286-41, Unbound and hydraulically bound mixtures - Part 41: Test method for the determination of the
compressive of strength of hydraulically bound mixtures.

EN 13286-42, Unbound and hydraulically bound mixtures - Part 42: Test method for the determination of the
indirect tensile strength of hydraulically bound mixtures.

EN 13286-43, Unbound and hydraulically bound mixtures - Part 43: Test method for the determination of the
modulus of elasticity of hydraulically bound mixtures.

prEN 13286-44, Unbound and hydraulically bound mixtures - Part 44: Test method for the determination of the
alpha coefficient of vitrified blastfurnace slag.

prEN 13286-45, Unbound and hydraulically bound mixtures - Part 45: Test method for the determination of the
workability period of hydraulically bound mixtures.

EN 13286-46, Unbound and hydraulically bound mixtures - Part 46: Test method for the determination of the
moisture condition value.

prEN 13286-47, Unbound and hydraulically bound mixtures - Part 47: Test methods for the determination of
California bearing ratio, immediate bearing index and linear swelling.

prEN 13286-48, Unbound and hydraulically bound mixtures - Part 48: Test method for the determination of the
degree of pulverisation.
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4prEN 13286-49, 

Unbound and hydraulically bound mixtures - Part 49: Test method for the determination of the
accelerated swelling of soil treated by lime and/or hydraulic binder.

prEN 13286-50, Unbound and hydraulically bound mixtures - Part 50: Method for the manufacture of test
specimens of hydraulically bound mixtures using Proctor equipment or vibrating table compaction.

prEN 13286-51, Unbound and hydraulically bound mixtures - Part 51: Method for the manufacture of test
specimens of hydraulically bound mixtures using vibrating hammer compaction.

prEN 13286-52, Unbound and hydraulically bound mixtures - Part 52: Method for the manufacture of test
specimens of hydraulically bound mixtures using vibrocompression.

prEN 13286-53, Unbound and hydraulically bound mixtures - Part 53: Method for the manufacture of test
specimens of hydraulically bound mixtures using axial compression.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovak Republic, Spain, Sweden, Switzerland and the United Kingdom.
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1 ScopeThis European Standard specifies the method for the determination of the moisture condition value of mixtures.
The moisture condition value test determines the suitability of a mixture for placing, compaction and trafficking by
construction equipment.

The European Standard is applicable to the testing of laboratory prepared or production mixtures and to mixtures
susceptible to crushing during compaction.

The tests are appropriate to that part of the mixture up to a maximum particle size of 20 mm.

2 Normative reference

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 1097-5, Tests for mechanical and physical properties of aggregates — Part 5: Determination of the water
content by drying in a ventilated oven.

3 Term and definition

For the purposes of this European Standard, the following term and definition apply.

3.1
moisture condition value
value describing the moisture state of a mixture relative to its compactability

4 Principle

The test involves the determination of the compactive effort necessary in terms of the number of blows of a rammer
to almost fully compact a sample of the mixture under test.

NOTE The test is based on the fact that relations between density and moisture content produced by different compactive
efforts tend to converge as the moisture content increases.

A sample of the mixture is placed in a mould and the penetration of the rammer into the mould is measured at
various stages of compaction. The penetration of the rammer at any given number of blows is compared with the
penetration for four times as many blows and the change in penetration is determined. The change in penetration is
plotted against the logarithm (to the base 10) of the number of blows corresponding to a change in penetration of
5 mm in the plotted curve.

5 Apparatus

5.1 Moisture condition apparatus

The moisture condition apparatus shall include a frame, a mould, a rammer, a separating disc and a means of
measuring the penetration or protrusion of the rammer to an accuracy of 0,1 mm.

NOTE The main features of the moisture condition apparatus are shown in Figure 1.
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Frame, including the base and guide rods, of robust construction. The mass of the base shall be at least
31 kg. A means of positively locating the mould on the base shall be provided.

NOTE Provided the rammer can fall vertically and freely, no special ground support or plinth is required.

5.1.2 Mould cylinder, detachable from the mould base and so designed that, when detached, the internal bore
shall be uninterrupted throughout its length. The mould shall be permeable at the base.

The permeability shall be such that water discharges from the mould, when maintained at a constant head of
175 mm above the base of the mould, at a rate of between 4 l/min and 7 l/min.

The inner surface of the mould cylinder shall have a protective coating.

The internal diameter of the mould shall be between 100,00 mm and 100,10 mm. The internal height of the mould
shall be at least 200 mm.

5.1.3 Rammer, with a total mass of the rammer including guidance and lifting attachments of (7,00 ± 0,05) kg.

The diameter of the bottom face of the rammer shall be between 96,95 mm and 97,00 mm; no other part of the
rammer which enters the mould shall exceed this diameter.

The bottom face of the rammer shall be flat except for any fixing and locating devices.

The rammer shall have a guidance system which, while not impairing the ability to achieve the near free fall
requirements, ensures that the rammer does not strike the mould cylinder during the test. The rammer shall fall
freely with minimal friction losses from the guidance system between the release point and the surface of the
sample in the mould.

The guidance and lifting attachments shall be designed so that the bottom face of the rammer is capable of
penetrating to within 35 mm of the bottom of the mould.

A scale or depth gauge shall be provided and attached to the rammer. The scale, in association with a vernier
placed on the top surface of the mould cylinder, shall allow the penetration of the rammer into the mould to be read
to within 0,1 mm. Alternatively, a depth gauge capable of being read to 0,1 mm may be provided to measure the
length of rammer protruding above the top of the mould.

A lightweight rigid disc of appropriate material, e. g. fibre, with a minimum diameter of 99,10 mm and approximate
thickness of 5 mm, shall be provided to separate the sample in the mould from the bottom face of the rammer.

5.1.4 Lifting system, with an automatic latch which engages the rammer lifting attachment at the lower limit of
travel, and which releases the rammer at a preset level at the upper limit of travel.

NOTE An automatic counter to indicate the number of times that the rammer has been released can be provided.

The position of the rammer release actuator shall be adjustable such that the required height of drop to the surface
of the sample shall be maintained. The rammer release actuator shall be positively located in any of a number of
positions such that the desired height of drop is achieved to within ± 5 mm.

An indicator system registering the height of drop shall relate the rammer release point to the lower limit of travel of
the rammer, i.e. when at rest on the surface of the sample.

The height of drop indicator and the height of drop shall be adjustable between 100 mm and 260 mm.

The rammer shall be capable of being released at a height such that the bottom face of the rammer is at least
250 mm above the top of the mould cylinder.

5.2 Balance, capable of reading to 1 g for tests carried out in the laboratory.NOTE For tests carried out in the open adjacent to the works, and when the proportion of mixture retained on the 20 mm
sieve is not required to be weighed, a balance with a resolution of 20 g is adequate, e.g. a robust spring balance.
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20 mm test sieve and receiver.

5.4 Corrosion-resistant metal or plastic tray, with sides, of approx. 80 mm deep, of a size suitable for the
quantity of material to be used.

5.5 Apparatus for extracting specimens from the mould (optional).

5.6 Apparatus for the determination of water content, conforming to EN 1097-5.

6 Checking the moisture condition apparatus

6.1 Before and after a series of tests the apparatus shall be checked and if necessary adjusted in accordance
with 6.2 to 6.5.

6.2 The rammer shall be capable of dropping freely under the influence of gravity.

6.3 Normally the height of drop of the rammer shall be set to 250 mm in accordance with the manufacturer’s
instructions.

NOTE Occasionally reduced heights of drop can be used to produce a suitable range of moisture condition values at
increased moisture contents. When a height of drop other than 250 mm is used, the height of drop should be clearly stated in
the test report.

6.4 All components of the apparatus shall be secure.

6.5 The separating disc shall be of such a size that it will pass freely through the bore of the mould. Any disc
oversize shall be discarded.

7 Determination of the moisture condition value of a sample of mixture

7.1 Sampling and preparation

The mixture for testing, whether site or laboratory produced, shall be sampled and reduced to produce a
representative sample.

7.2 Quantity of test portion

The test shall be carried out on mixture finer than 20 mm. Approximately 2 kg of the mixture shall be used for one
moisture condition value test including the moisture content determination when required.

7.3 Procedure

7.3.1 Pass the mixture through a 20 mm test sieve, break down particle aggregations as necessary, and remove
only individual particles coarser than 20 mm. Weigh the removed material to an accuracy of 1 g if the proportion of
coarse particles is to be reported.

7.3.2 When required, a representative portion of mixture passing the 20 mm test sieve shall be taken for the
determination of the moisture content in accordance with EN 1097-5.

7.3.3 Take a (1,50 ± 0,02) kg sample of mixture passing the 20 mm test sieve. The aggregations of mixture
placed in the mould shall not be broken down any further after passing through the 20 mm sieve. Place the mixture
as loosely as possible in the clean, dry mould (the mixture may be pushed into the mould if necessary) and place a
separating disc on top of the mixture.
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