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European foreword 

This document (EN 13587:2016) has been prepared by Technical Committee CEN/TC 336 “Bituminous 
binders”, the secretariat of which is held by AFNOR/BNPé. 

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text or by endorsement, at the latest by May 2017, and conflicting national standards shall be withdrawn at 
the latest by May 2017. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN 13587:2010 and EN 13703:2003. 

This document contains the following changes compared to EN 13587:2010: 

— updated normative references; 

— additional terms and definitions; 

— deleting determination of deformation energy by EN 13703; 

— introduction of calculation methods of deformation energy in the standard; 

— updated bibliography; 

— combining time frame EN 13589 with EN 13587; 

— renaming “conventional energy” into “cohesion energy”; 

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

This European Standard specifies a method for determining the tensile properties of a bituminous binder, in 
particular those of a polymer modified bitumen, by means of a tensile test. 
NOTE The tensile properties, more particularly the tensile stress, the elongation and energy, at the yield point and 
on fracture, are customarily used as a criterion for assessing the quality of these materials. 

WARNING — The use of this European Standard may involve hazardous materials, operations and 
equipment. This European Standard does not purport to address all of the safety problems 
associated with its use. It is the responsibility of the user of this European Standard to establish 
appropriate safety and health practices and determine the applicability of regulatory limitations 
prior to use. 

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies. 

EN 58, Bitumen and bituminous binders — Sampling bituminous binders 

EN 12594, Bitumen and bituminous binders — Preparation of test samples 

EN ISO 527 (all parts), Plastics — Determination of tensile properties 

ISO 5893, Rubber and plastics test equipment — Tensile, flexural and compression types (constant rate of 
traverse) — Specification 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
tensile force 
force undergone by a specimen subjected to extension, expressed in Newton (N) 

3.2 
elongation 
increase in length of a specimen, expressed in metres 

Note 1 to entry: Elongation is also expressed in % from the initial length. It is calculated as [(new length – initial 
length)/initial length] × 100. 

3.3 
brittle break 
rupture happening at the beginning of the test before the flowing threshold when the stress-strain curve is 
still linear 

3.4 
flow threshold 
first maximum of the stress-strain curve 
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3.5 
deformation energy 
Ei 
energy in joules (J) supplied by test pieces, until displacement, i, of the moving element 

3.6 
cohesion energy 
E*i 
quotient of deformation energy, Ei (in joules) and the initial cross section of the test pieces (in square 
centimetres) 

4 Principle 

A specimen, held by its ends between two jaws, is extended in a chamber, regulated at the test temperature, 
at constant speed until a given elongation or fracture is achieved. In general, stress and elongation are noted 
at the flowing threshold, at an elongation of 400 % and at breaking. 

The deformation energy (Ei) is determined from the recordings of the tensile curves (see Figure A.1) 
obtained according to chapter 7, by calculating the area delimited by: 

— the abscissa axes corresponding to elongations; 

— the recorded curve (force versus elongation); 

— a parallel to the ordinates axis which passes by a given elongation or the breaking point (see Figure A.2). 

Cohesion energy (E*i) is obtained as a quotient of the deformation energy at 400 % elongation (250 mm for 
H2 type specimen final length) and the initial cross-area of the test specimens. 

5 Apparatus 

Usual laboratory equipment and glassware, together with the following: 

5.1 Test machine, in accordance with ISO 5893. 

5.1.1 The machine shall be capable of maintaining a constant speed of the moving element at the speed 
chosen for the test to an accuracy of within 2 % of the chosen speed. 

5.1.2 The specimen attachment device (located on the stationary part and on the moving part) shall: 

— ensure sufficient clamping of the specimen heads throughout the entire test, to prevent slipping; 

— not exert, on any part of the ends of the specimen, localized stresses liable to cause tearing or fracture of 
the specimen. 

5.1.3 The equipment shall permit the following measurements to be made: 

— tensile force applied on the specimen over the range 1 N to 500 N to an accuracy of ± 1 %; 

— elongation of the specimen, either by following the movement of the attachment points or by means of 
an optical extensometer over the range 0 mm to not less than 250 mm to an accuracy of ± 1 mm. 


