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This Japanese Industrial Standard has been revised by the Minister of 
Land, Infrastructure, Transport and Tourism through deliberations at 
the Japanese Industrial Standards Committee as the result of proposal 
for revision of Japanese Industrial Standard submitted by Japan Con-
crete Institute (JCI) with a draft being attached, based on the provision of 
Article 12, paragraph (1) of the Industrial Standardization Act applied 
mutatis mutandis pursuant to the provision of Article 16 of the said Act. 
This edition replaces the previous edition (JIS A 1192 : 2005), which has 
been technically revised. 

This JIS document is protected by the Copyright Act. 

Attention is drawn to the possibility that some parts of this Standard 
may conflict with patent rights, published patent application or utility 
model rights. The relevant Minister and the Japanese Industrial Stand-
ards Committee are not responsible for identifying any of such patent 
rights, published patent application or utility model rights. 

 

Foreword 
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Test method for tensile properties of  

fiber reinforced polymer (FRP) bars and  
grids for reinforcement of concrete 

 

Introduction 

  This Japanese Industrial Standard has been prepared based on ISO 10406-1 : 2015, 
Edition 2, with some modifications of the technical contents. 

  The dotted underlines indicate changes from the corresponding International Stand-
ard. A list of modifications with the explanations is given in Annex JB. The comparison 
table between previous and current editions of this Standard on technically significant 
revisions is given in Annex JC. 

1  Scope 

  This Standard specifies test methods for tensile properties of fiber reinforced poly-
mer (FRP) bars and grids used as a substitute for reinforcing bars and steel for rein-
forcements in concrete. 

NOTE The International Standard corresponding to this Standard and the 
symbol of degree of correspondence are as follows. 

 ISO 10406-1 : 2015  Fibre-reinforced polymer (FRP) reinforcement of 
concrete — Test methods — Part 1 : FRP bars and grids (MOD) 

   In addition, symbols which denote the degree of correspondence in the 
contents between the relevant International Standard and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISO/IEC Guide 21-1. 

2  Normative references 

  Part or all of the provisions of the following standards, through reference in this text, 
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied. 

JIS B 7507 Vernier, dial and digital callipers 

JIS B 7721 Tension/compression testing machines — Calibration and verification 
of the force-measuring system 

JIS R 3505 Volumetric glassware 

JIS Z 8401 Rounding of numbers 

3  Terms and definitions 

  For the purpose of this Standard, the following terms and definitions apply. 

3.1 
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continuous fiber 

general term for continuous fibers of materials such as carbon, aramid, and glass 

3.2 

fiber reinforced polymer (FRP) 

compound material obtained by curing continuous fibers impregnated with a resin 

3.3 

anchoring section 

end part of a test piece where an anchorage is fitted to transmit loads from the tensile 
testing machine to the test section 

3.4 

gauge length 

axial length of the test section used to measure the elongation using an extensometer 

3.5 

maximum tensile force 

maximum load obtained by the tensile testing machine until the test specimen is bro-
ken 

3.6 

ultimate strain 

strain corresponding to the maximum tensile force 

3.7 

nominal cross-sectional area 

value obtained upon dividing the volume of the FRP specimen by its length 

3.8 

nominal diameter 

diameter of FRP calculated assuming a circular section, obtained by dividing the nom-
inal cross-sectional area by the circle ratio and multiplying the square root by two 

4  Test pieces 

4.1  Preparation of test pieces 

  Unless otherwise agreed, test pieces shall be taken from the bar or grid in the 
“as-delivered” condition. In cases where test pieces are taken from a coil or drum, they 
shall be straightened prior to any test by a simple bending operation with a minimum 
amount of plastic deformation. For the determination of the mechanical properties in 
the tensile, bond, and anchorage tests, the test piece may be artificially aged (after 
straightening, if applicable) depending on the performance requirements of the product. 
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When a test piece is “aged”, the conditions of the ageing treatment shall be stated in 
the test report. 

  Test pieces shall be cut to a predetermined length so that the material properties of 
the test section does not change. For FRP grids, test pieces can be prepared by cutting 
away the part excluding test direction. Leaving at least a 2 mm projection of the 
crossbars is recommended. 

4.2  Length of test pieces 

  The length of test pieces shall be taken to be the sum of the length of the test section 
and the anchoring section (see Figure 1). The length of the test section of test pieces 
shall be taken to be as follows. 

a) For bars, the length shall be not less than 300 mm and not less than 40 times the 
nominal diameter. 

   The nominal diameter shall be obtained in accordance with Annex JA. 

b) For stranded bars, the length shall be in accordance with the provision in a) and 
not less than 2 times the strand pitch. 

c) For grids, the length shall be in accordance with the provision in a) and shall in-
clude not less than three cross-points. 
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a)  In the case of stranded bar 

 

 
b)  In the case of grid 

 Key 
1 : anchoring section 
2 : extensometer 
3 : test section 
4 : strain gauge 
L : length of test section 
d : nominal diameter 
Lga : gauge length 

bar : Lga ≥ 100 mm, 8d 
strand : Lga ≥ 100 mm, 8d, strand-pitch 

Lg : length of anchoring section 
Ltot : length of test piece (= L + 2Lg) 

 Figure 1  Test piece 
 
4.3  Handling of test pieces 

  Store the test pieces and protect against deformation, heating, and exposure to ul-
traviolet light, which can cause changes to the material properties of the test section. 

4.4  Number of test pieces 

  The total number of test pieces shall be at least five. 

5  Testing machine and measuring devices 

5.1  Tensile testing machine 

  The tensile testing machine shall be of at least Class 1 specified in JIS B 7721. 

5.2  Anchorage 

  The anchorage shall be suited to the geometry of the test pieces and shall have the 

Lg Lg L 

1 3 1 4 
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