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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 
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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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D
H

D

M
Ts

π

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.  
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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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