
BRITISH STANDARD BS EN 
15301-2:2007

Surfaces for sports 

areas —

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

The European Standard EN 15301-2:2007 has the status of a
British Standard

ICS 97.220.10

??  ???????  ???????  ???  ?????????? ??????  ??  ?????????  ??  ?????????  ???

Confirmed  

February  201 2



BS EN 15301-2:2007

This British Standard was 
published under the authority 
of the Standards Policy and 
Strategy Committee 
on 30 April 2007

© BSI 2007

ISBN 978 0 580 50631  4

National foreword

This British Standard was published by BSI.  It is the UK implementation of 
EN 15301-2:2007.  

The UK participation in its preparation was entrusted to Technical Committee 
PRI/57,  Surfaces for sports areas.

A list of organizations represented on this committee can be obtained on 
request to its secretary.

This publication does not purport to include all the necessary provisions of a 
contract.  Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from 
legal obligations.

Amendments issued since publication

Amd.  No.  Date Comments



EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN 1 5301 -2

April  2007

ICS 97.220.1 0

English  Version

Surfaces for sports areas -  Part 2:  Determination  of shear
strength  by dynamic top layer testing of unbound mineral

surfaces in  the laboratory

Sols sportifs -  Partie 2:  Détermination par essai  dynamique
en laboratoire de la résistance au  cisail lement de la couche

supérieure des sols minéraux non l iés

Sportböden -  Teil  2:  Bestimmung der Scherfestigkeit durch
Prüfung der dynamischen Decklage von ungebundenen

mineral ischen Belägen im Laboratorium

This European Standard was approved by CEN on 24 February 2007.

CEN members are bound to comply with  the CEN/CENELEC Internal  Regulations which stipulate the conditions for giving this European
Standard the status of a national  standard without any alteration.  Up-to-date l ists and bibl iographical  references concerning such national
standards may be obtained on  application to the CEN Management Centre or to any CEN member.

This European Standard exists in  three official  versions (English,  French,  German).  A version in  any other language made by translation
under the responsibil i ty of a CEN member into its own language and notified to the CEN Management Centre has the same status as the
official  versions.

CEN members are the national  standards bodies of Austria,  Belgium,  Bulgaria,  Cyprus,  Czech Republic,  Denmark,  Estonia,  Finland,
France,  Germany,  Greece,  Hungary,  Iceland,  I reland,  I taly,  Latvia,  Lithuania,  Luxembourg,  Malta,  Netherlands,  Norway,  Poland,  Portugal,
Romania,  Slovakia,  Slovenia,  Spain,  Sweden,  Switzerland and United Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION

COM ITÉ  EUROPÉEN  D E  NORMALI S AT ION

EUROPÄIS CHES KOMITEE  FÜR  NORMUNG

Management Centre:  rue de Stassart,  36    B-1 050 Brussels

© 2007 CEN All  rights of exploitation in  any form and by any means reserved
worldwide for CEN national  Members.

Ref.  No.  EN  1 5301 -2:2007:  E

http://dx.doi.org/10.3403/30155115U


EN 1 5301 -2:2007 (E)

2 

Contents Page

Foreword.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3

1  Scope ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4

2 Apparatus ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .4

3 Preparing the test specimen.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .9

4 Producing the test specimen.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .9

5 Procedure ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .9

6 Results ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . .1 0

7 Test report ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .1 1



EN 1 5301 -2:2007 (E)

3 

Foreword 

This docum ent (EN  1 5301 -2: 2007) h as been  prepared  by Tech nical  Comm ittee CEN /TC 21 7 “Surfaces for
sports areas”,  the secretariat of which  is h eld  by BSI .  

This European Standard  shal l  be given the status of a n ational  stand ard,  ei ther by pu bl ication  of an identical  
text or by en dorsem ent,  at the latest by October 2007,  and  confl icting n ational  standards shal l  be with drawn at 
the latest by October 2007.

EN  1 5301  Surfaces for sports areas  consist of the fol lowing  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 

Accordin g to th e CEN /CEN ELEC I nternal  Reg ul ation s,  the nation al  standards organizations of the fol lowing
countries are boun d to im plem ent th is European Stan dard: Austria, Belgiu m ,  Bulgaria,  Cyprus,  Czech
Repu bl ic,  Denm ark,  Estonia,  Finl and,  France,  German y,  Greece,  Hu ngary,  I celand,  I relan d,  I tal y,  Latvia,  
Lith uan ia,  Luxem bourg,  M alta,  N etherl ands,  N orway,  Pol an d,  Portug al,  Rom ania,  Slovakia,  Slovenia,  Spain,
Swed en,  Switzerland  and  United  Kin gdom .  
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1  Scope 

This part of EN  1 5301  specifies a m ethod for d eterm inin g th e shear stren gth  by d ynam ic top l ayer testing  of
unbound  m ineral  surfaces in  the laboratory.

2 Apparatus 

The apparatus shal l  com prise the fol lowing  com ponents:

a) (250 ± 5) m m  diam eter m ould  with  rem ovabl e base;  

b) steel  plate used  to distribute the com paction force (Fig ure 1 );  

c) com paction  ham m er with  drop weig ht (Fig ure 1 );  

 m ass of weig ht:  (1 5, 1 7 ± 0, 25) kg;  

 drop h eig ht:  (620 ± 5) m m ;

d) shearin g  d isc (Figures 2,  3 and  4);  

e) two shearing  disc al i gnm ent gau ges (Fig ures 2 and  3):

 centring gauge;  

 vertical  al ignm ent gauge;  

f) cardan shaft transm itting  th e force produced  onto th e d isc (Figure 4);  

g) device used to attach the m easuring  instrum ent to be instal led  on  the test m ould,  with  a vertical  pin  for the
transm ission  of shear force by free rotation  (Figure 4);

h) instrum ent for the d ynam om etric m easurem ent of shear force by rotation (Fig ure 4);  

i ) scales weigh ing up to 1 0 kg,  to an  accuracy of within ±  1  g.  
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Key

1  d rop weight 

2  mass gu ide pin  

3 steel  plate 

4 mou ld  with  removable baseplate 

5 material  

Figure 1 — Compaction of the sample in  the test mould 
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a) Sh earin g  d isc centring  g auge b) Vertical  al ignm ent gauge

Key

1  metal  rod  

2  shearing d isc 

3 positioning tu be

N OTE The vertical  alignment gauge tu bes fit over the metal  rods on the centring  gauge.  

Figure 2 — Centring and alignment gauges
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Key

1  vertical  alignment gau ge 

2 shearing d isc 

3 compacted  material

4 centring  gauge 

5 mou ld  

Figure 3 — Shearing disc centring and adjustment
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Key

1  shear force measu ring  instru ment 

2  rotation  transmission  rod  

3 transmission  cardan  shaft 

4  compacted  material

5 mou ld  with  removable basepl ate 

6 shearing d isc 

Figure 4 — Shearing 
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3 Preparing the test specimen 

Measure the water conten t of the m aterial .  

Take a sam ple weigh in g  (4 000 ±  1 0) g  in  dry m ass.

Moisten the sam ple to obtain  0, 7 of the water con tent at the optim um  Proctor test,  W OPN,  then h om ogeni ze th e 
m ixture with  a previousl y m oisten ed stirrer.  Leave the m aterial  in  a watertight contain er for 1 6 h.  

After 1 6 h ,  check the water content an d adjust,  if required.  

Com pact the sam ple,  repl acing  the porous ston e with  the m etal  plate during  com paction.  

N OTE The pu rpose of the compaction  process is to obtain  a d ry density of 95 % of the optimum  density according to
the normal  Proctor test (the OPN  d ensity) on  a thickness of 40 mm.  

Com position  of the test specim en shall  be as fol l ows:

D  =  diam eter of the m ould,  i . e.  D  =  1 01 , 5 m m ;  

h  =  height of the test specim en,  i . e.  h  =  40 m m ;  

We  =  test water conten t,  i . e. We  =  (0, 7 WOPN  ±  1 )  %;

QPr = optim um  Proctor density of the m aterial;  

Gn = m ass of the wet sam ple,  expressed in  gram s.

Fixed d ata:  

Proctor densities,  expressed in  g/cm
3

;  

optim um  water content,  expressed as a percentage 

π×







×
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h
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QG e

n ,  expressed i n  gram s.

4 Producing the test specimen 

Take three sam ples, wet mass Gn,  and  subject them  to static com paction  using  a press, or to pseudo-d ynam ic
com paction,  as d escribed in  cl ause 3,  after evening out and  com pressing the sam ple i n  the m ould  with a
wood en or ru bber ram .

5 Procedure 

Sl ightl y wet th e test specim en m aterial  un ti l  i ts water content,  W,  is  0, 7 WPr and  com press it in  th e test cyl in der
unti l  th e optim um  Proctor density of the m aterial, Q

Pr
,  is obtai ned .  To do th is,  d ivide th e test specim en even l y

into equ al  parts,  pl ace it in  the m ould  an d  press it down gen tl y usi ng  a rubber ram  to separate the fine an d  
coarse el em ents without crushin g th em .  Place the steel  plate,  on wh ich th e im pacts m ade by the com pression  
device are evenl y d istributed,  on  the surface of th e uncom pressed test specim en.  Rem ove a quantity of 
m aterial  so th at,  after com pression,  th e h eig ht of th e l ayer of the test specim en is 60 mm .  

Calcu late the qu antity requ ired for this purpose by using the fol lowin g equation:  
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where 

Gn is the m ass of the wet test specim en,  expressed in  gram s;

QPr is  the optim um  Proctor den sity of the m aterial,  expressed in  gram s per cubic centim etre;  

WPr is  the optim um  water content,  expressed as a percentage;  

h is  the height of the com pressed test specim en,  expressed in  centim etres;

A is  the area of a com pressed sam ple,  expressed in  squ are centim etres.

After com pression,  turn an d rem ove the steel  plate.  Rem ove an y l oose granul ar m aterial  from  the surface of 
the test specim en.  I nsert the lower part of the bu i lt-in  g aug e and  th e shearin g  disc attach ed  to its  recess.
Finall y,  place the upper part of the bui lt-in  gauge on  top.  Appl y m anual  pressure to the upper part,  causi ng th e 
pins to penetrate th e test specim en.  I n  add iti on,  appl y pressure by ham m ering gentl y with  th e wood en ram to
drive th e upper part,  an d  therefore also the shearin g  d isc,  down u nti l  the g uid e bol ts of the lower part are flush  
with  the copper tubes of the upper part (Figure 2).  

Rem ove the bu i l t-in  g aug e,  instal l  th e holding  d evice,  yoke and m easuring  instru m ent and attach th em  to the 
shearin g d isc (Figure 3).  

Do not su bject the shearin g disc to an y add itional  vertical  l oad .  Consequentl y,  prior to shearing,  ensure a 
vertical  cl earance of 0, 3 m m  to 0, 5 mm for the shearing  d isc.  Rotate th e shearin g disc evenl y with  the torq ue
spanner so th at after 1  s,  the m om ent of torsion  corresponds to a sh earing  tensi on  of Ts  =  50 kN /m

2
.  Main tain

this load  con tin uousl y for 2  s,  then increase it stead il y unti l  i t reach es breaking point.  Record the m axim um
m om ent of torsion.  

Carry out a m inim um  of three tests.  Record  the m ean readi ng of three tests.

6 Results 

Calcu late the shear strength  by rotation  of the surface using  the fol lowin g eq uation:  







+

=
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where 

Ts is the sh ear stren gth by rotation,  expressed  in  kN /m
2

;  

Mmax is the m axim um m om ent of torsion,  i n  kNm , for which  the friction  in  the bearings shal l  be

deducted  from  the readin g;

D is the diam eter of the shearing disc,  expressed in  m etres;  

H is the length  of the pins,  expressed in  m etres.  



EN 1 5301 -2:2007 (E)

1 1  

7 Test report

The test report shall  includ e the fol lowin g particul ars:

a) reference and  year of this European  Stand ard,  i . e.  EN  1 5301 -2: 2007;  

b) com plete identification  of th e surface tested;  

c) shear strength;  

d) ind ivid ual  test resu lts,  if req uired;

e) details of an y deviation  from  the procedure.  
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