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Foreword

This document (EN 15301-2:2007) has been prepared by Technical Committee CEN/TC 217 “Surfaces for
sports areas”, the secretariat of which is held by BSI.

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text or by endorsement, at the latest by October 2007, and conflicting national standards shall be withdrawn at
the latest by October 2007.

EN 15301 Surfaces for sports areas consist of the following parts:
Part 1: Determination of rotational resistance

Part 2: Determination of shear strength by dynamic top layer testing of unbound mineral surfaces in the
laboratory

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and United Kingdom.
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1 Scope

This part of EN 15301 specifies a method for determining the shear strength by dynamic top layer testing of
unbound mineral surfaces in the laboratory.

2 Apparatus
The apparatus shall comprise the following components:
a) (250 = 5) mm diameter mould with removable base;
b) steel plate used to distribute the compaction force (Figure 1);
c) compaction hammer with drop weight (Figure 1);
— mass of weight: (15,17 + 0,25) kg;
— drop height: (620 £ 5) mm,;
d) shearing disc (Figures 2, 3 and 4);
e) two shearing disc alignment gauges (Figures 2 and 3):
— centring gauge;
— vertical alignment gauge;
f) cardan shaft transmitting the force produced onto the disc (Figure 4);

g) device used to attach the measuring instrument to be installed on the test mould, with a vertical pin for the
transmission of shear force by free rotation (Figure 4);

h) instrument for the dynamometric measurement of shear force by rotation (Figure 4);

i) scales weighing up to 10 kg, to an accuracy of within + 1 g.
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Figure 1 — Compaction of the sample in the test mould



EN 15301-2:2007 (E)

1
0) @
O) @
2
a) Shearing disc centring gauge b) Vertical alignment gauge
Key
1 metal rod
2 shearing disc
3  positioning tube
NOTE The vertical alignment gauge tubes fit over the metal rods on the centring gauge.

Figure 2 — Centring and alignment gauges
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Figure 3 — Shearing disc centring and adjustment
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Figure 4 — Shearing



EN 15301-2:2007 (E)

3 Preparing the test specimen
Measure the water content of the material.
Take a sample weighing (4 000 + 10) g in dry mass.

Moisten the sample to obtain 0,7 of the water content at the optimum Proctor test, Woey, then homogenize the
mixture with a previously moistened stirrer. Leave the material in a watertight container for 16 h.

After 16 h, check the water content and adjust, if required.
Compact the sample, replacing the porous stone with the metal plate during compaction.

NOTE The purpose of the compaction process is to obtain a dry density of 95 % of the optimum density according to
the normal Proctor test (the OPN density) on a thickness of 40 mm.

Composition of the test specimen shall be as follows:
D = diameter of the mould, i.e. D = 101,5 mm;

h = height of the test specimen, i.e. h =40 mm;

W, = test water content, i.e. W, = (0,7 Wopn £ 1) %;
Qp; = optimum Proctor density of the material;

G, = mass of the wet sample, expressed in grams.

Fixed data:

3
Proctor densities, expressed in g/cm ;

optimum water content, expressed as a percentage

2
G, = O,95QPr(l + 1V(?0th{DTJX” , expressed in grams.

4 Producing the test specimen

Take three samples, wet mass G,,, and subject them to static compaction using a press, or to pseudo-dynamic
compaction, as described in clause 3, after evening out and compressing the sample in the mould with a
wooden or rubber ram.

5 Procedure

Slightly wet the test specimen material until its water content, W, is 0,7 W, and compress it in the test cylinder
until the optimum Proctor density of the material, 0,. is obtained. To do this, divide the test specimen evenly

into equal parts, place it in the mould and press it down gently using a rubber ram to separate the fine and
coarse elements without crushing them. Place the steel plate, on which the impacts made by the compression
device are evenly distributed, on the surface of the uncompressed test specimen. Remove a quantity of
material so that, after compression, the height of the layer of the test specimen is 60 mm.

Calculate the quantity required for this purpose by using the following equation:
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where

G, is the mass of the wet test specimen, expressed in grams;

Op, is the optimum Proctor density of the material, expressed in grams per cubic centimetre;
We. is the optimum water content, expressed as a percentage;

h is the height of the compressed test specimen, expressed in centimetres;

A is the area of a compressed sample, expressed in square centimetres.

After compression, turn and remove the steel plate. Remove any loose granular material from the surface of
the test specimen. Insert the lower part of the built-in gauge and the shearing disc attached to its recess.
Finally, place the upper part of the built-in gauge on top. Apply manual pressure to the upper part, causing the
pins to penetrate the test specimen. In addition, apply pressure by hammering gently with the wooden ram to
drive the upper part, and therefore also the shearing disc, down until the guide bolts of the lower part are flush
with the copper tubes of the upper part (Figure 2).

Remove the built-in gauge, install the holding device, yoke and measuring instrument and attach them to the
shearing disc (Figure 3).

Do not subject the shearing disc to any additional vertical load. Consequently, prior to shearing, ensure a

vertical clearance of 0,3 mm to 0,5 mm for the shearing disc. Rotate the shearing disc evenly with the torque
spanner so that after 1 s, the moment of torsion corresponds to a shearing tension of 7 = 50 kN/m?. Maintain

this load continuously for 2 s, then increase it steadily until it reaches breaking point. Record the maximum
moment of torsion.

Carry out a minimum of three tests. Record the mean reading of three tests.

6 Results

Calculate the shear strength by rotation of the surface using the following equation:

M
7’; — D2 max D
T— | H+—
4 8
where
T is the shear strength by rotation, expressed in kN/m?;
M ax is the maximum moment of torsion, in kNm, for which the friction in the bearings shall be
deducted from the reading;
D is the diameter of the shearing disc, expressed in metres;
H is the length of the pins, expressed in metres.
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Test report

The test report shall include the following particulars:

a)
b)
c)
d)

e)

reference and year of this European Standard, i.e. EN 15301-2:2007;
complete identification of the surface tested;

shear strength;

individual test results, if required;

details of any deviation from the procedure.

EN 15301-2:2007 (E)
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