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European foreword

This document (prEN 12697-43:2021) has been prepared by Technical Committee CEN/TC 227 “Road
materials”, the secretariat of which is held by BSI.

This document will supersede EN 12697-43:2014.

The main changes compared to the previous edition are listed below:

the title no longer refers to hot mix asphalt;
[ge] editorial update according to current standard template;

[Clause 2] introductory sentence amended according to CEN(CENELEC Internal Regulations Part
3:2019;

[Clause 2] reference to EN 13108-20:2006 deleted;

[Clause 3] introductory sentence amended according to CEN(CENELEC Internal Regulations Part
3:2019;

[5.6.2] keys referringtoFigure 3 has been,corrected to letters;
[7.3] reference to EN 13108-20:2006, Annex|A deletéd;
[8.1.1] more general description for the covering of beaker to prevent loss of fuel;

[Clause 9] test report adjusted with reference to this standard according to CEN/CENELEC Internal
regulations, Part 3:2019.

Alist of all parts in the EN 12697 series can be found on the CEN website.



prEN 12697-43:2021 (E)

1 Scope

This document specifies a test method to determine the resistance of a bituminous mixture or
pavement to fuels. The procedure involves initial soaking of a test specimen made in the laboratory or
cored from a pavement in a fuel, followed by a brushing period with a brush test device. The material
loss of the specimen is a measure of the resistance to that fuel for that bituminous mixture.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 12697-6, Bituminous mixtures — Test methods — Part 6: Determination of bulk density of bituminous
specimens

EN 12697-27, Bituminous mixtures — Test methods — Part 27: Sampling

EN 12697-30, Bituminous mixtures — Test methods — Part 30: Specimen preparation by impact
compactor

EN 12697-31, Bituminous mixtures — Test methods — Part 31: Specimen_preparation by gyratory
compactor

EN 12697-33, Bituminous mixtures — Test methods*— Part 33:'Specimen prepared by roller compactor

EN 12697-35, Bituminous mixtures — Test methods'= Part 35: Laboratory mixing

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/
— ISO Online browsing platform: available at http://www.iso.org/obp

3.1

fuels

liquid (petroleum product) that might be spilled accidentally or sprayed deliberately onto an asphalt
pavement and can cause damage to the asphalt mixture

4 Principle

A cylindrical test specimen with a known mass is immersed partly in a bath with the specified fuel for a
specified period of time. After removal from the bath, cleaning with water and drying for 24 h at 25 °C,
the loss of mass of the specimen is measured and the immersed surface is visually inspected. Then an
abrasive loading is applied onto the immersed surface of the test specimen by a steel brush mounted
onto a brush test device. The steel brush moves in epicycloids passages over the surface. After 30 s the
brushing stops and the specimen is removed. The loss of mass is measured and the brushed surface is
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visually inspected. The specimen is then put back and the same procedure is carried out again after 30 s
and after 60 s, when the brushed surface is visually inspected again.

The total brushing time is 120 s (two brushing periods of 30 s and one of 60 s). The combined material
loss after the immersion and the brush test is the main parameter for the resistance to the particular
fuel. As additional information the material loss after the immersion (chemical loading) and the brush
test (mechanical loading) are further informative parameters for the resistance to the particular fuel.

5 Apparatus
5.1 Beaker with glass rod

Cylindrical beaker made of glass for soaking the test specimen in the fuel. The container shall be flat-
bottomed and have an internal diameter of at least 140 mm (with porous asphalt specimens at least
190 mm) and an internal depth of at least 150 mm. A glass rod with a length of 70 mm and a diameter of
8 mm is put on one side of the bottom of the beaker so that one side of the immersed specimen can rest
on the bottom of the beaker and the other side on the glass rod to prevent the enclosure of air under the
immersed specimen.

5.2 Glass funnel
The size of the funnel shall be chosen in such a way that the rate of flow of the fluid into the beaker is as

small as possible to prevent any damage to the specimen because of the injection of the fluid in the
beaker.

5.3 Balance, with sufficient capacity and an accuracy of at least + 0,1 g suitable for weighing.

5.4 Ventilated conditioning chamber, capable of maintaining temperature of (25 2)°C in the
vicinity of the specimen.

5.5 Impact hammer, gyrator'orrollér compactor
Impact hammer (according to EN 12697-30), gyrator (according to EN 12697-31) or roller compactor

(according to EN 12697-33) to prepare laboratory made specimens.
5.6 Brush test device

Two different devices for the brush test are available.

5.6.1 Testdevice based on alaboratory mixer

Any mixer according to EN 12697-35 can be used. This mixer with epicyclical motion covers an area
with a diameter 5 mm less than the diameter of the specimen. The rotation speed shall be (60 + 3) rpm.
The steel brush is connected to the mixer (see Figure 1).

To press the specimen with a constant force to the brush a special frame shall be built. In Figure 2 an
example of this frame is shown. A pneumatic actuator is using compressed air to press the specimen
against the brush. The frame itself is placed under the rotating disk of the mixer.

The pressure shall be kept constant. This can be achieved by means of a manometer between the
actuator and compressed air control valve.
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Figure 1 — Connection pin
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1 ring (diameter 150 mm) 6 pin
2  nut 7 drilled nut
3  metal ring, 20 mm height, diameter 150 mm 8 pneumatic actuator
4  welding 9 thread
5  L-shaped corner profile 10  bar (diameter 16 mm)

Figure 2 — Example of the frame for the brush test

5.6.2 Testdevice based on a milling machine

A standard milling machine, as shown in Figure 3, can be adapted to carry out brush tests according to
this standard. The hand wheel usually used to set the milling head is replaced by a deflection pulley (G)
carrying weights (F) that apply the contact pressure from above to the specimen using gravity. The
milling head itself is replaced by a clamp for the steel brush (Figure 4). Hence, the brush is moveable in
vertical direction throughout the test to ensure a constant contact pressure. The change in the height of
the specimen due to abrasion is adjusted by the moving brush. The eccentricity of the epicyclical motion
of the brush can be set in a wide range, so that specimens with a diameter of 100 mm and 150 mm can
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be brushed covering the entire surface. The specimen itself is fixed by clamping jaws (D) with a variable
diameter (Figure 3). Thus the position of the specimen is fixed and always centred below the brush. The
rotation speed shall be (60 + 3) rpm.

Key
A digital speed control F weight at deflection pulley
B emergency shutdown G deflection pulley
C speed display H engine for clamping jaws
D clampingjaws ") hand wheel to position the /clamping jaws for epicyclical
motion

E Dbrush in accordance with'5.8

Figure 3 — Brush test device based on a milling machine

5.7 Steel brush, (see Figure 4) with:

— power, cup brush with tempered quality crimped steel wires;

— outer diameter: 60 mm;

— inner diameter: 30 mm;

— the hair of the brush are rolled, curled steel with a diameter of 0,3 mm;

— trim length: about 17 mm. Due to brushing, the trim length of the brush decreases. When the trim
length has reduced to 75 % of its initial length, the brush shall be replaced.

The allowable maximum rotation speed of the brush should be at least 50 times the rotation speed of
the mixer.
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Figure 4 — Steel brush

5.8 Soft-haired brush

6 Fuels

The fuel against which resistance is to be determined at the concentration at which it is normally used.

Most of the fuels occur in practice in high concentrations which can create safety issues, so great care
should be exercised with these materials.

7 Preparation of test specimens

7.1 Mix the asphalt mixture either at allaboratory in‘accordance 'with EN 12697-35 or at a mixing
plant.

7.2 Prepare three cylindrical:specimens/cWhen:thedfuel resistance-of)porous asphalt is being
determined, the specimens shall have)asdiameter of((150 £2) mm’and a height between 40 mm and
60 mm; for all the other asphalt mixtures, specimens with a diameter of (100 + 2) mm and a height
between 40 mm and 60 mm shall be prepared by either:

— compacting the mixture into specimens in accordance with EN 12697-30 or EN 12697-31; or

— extracting cored specimen in accordance with EN 12697-27 from a compacted pavement of the
mixture or from a specimen of the mixture compacted in accordance with EN 12697-33.

7.3 Determine the bulk density of the test specimens in accordance with EN 12697-6. Record the dry
mass of each test specimen as m1.

7.4 Store the test specimens at room temperature (between 18 °C and 25 °C) for at least 24 h after the
bulk density has been determined. Store laboratory produced test specimens in dry conditions for
between 14 days and 42 days from the time of their manufacture at room temperature (between 18 °C
and 25 °C) before being soaked in fuel. During storage, they shall be laid on a flat surface.

NOTE The storage time influences the mechanical properties of the specimen.
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