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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedy

described i
different ty
editorial ru

Attention is
patentright
patent right]
the ISO list

Any trade n
constitute a

For an exp
assessment,
to Trade (TH

The commit
concrete, Su

the ISO/IEC Directives, Part 1. In particular th ia needed\fo
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be the subjg
5. 1SO shall not be held responsible for identifying any or all such patent rights. Details g
s identified during the development of the document will be in the Introduction and/
f patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation on the meaning of ISO specific terms and\expressions related to confor
as well asinformation about ISO’s adherence to the W.TO principles in the Technical Bar
T), see the following URL: Foreword — Supplemefitary information.

tee responsible for this document is ISO/TC 713€oncrete, reinforced concrete and pre-str
bcommittee SC 6, Non-traditional reinforcingimaterials for concrete structures.

pct of
f any
DI on

S not

mity
riers

pssed

© ISO 2015 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=94ffa5daa1cb5c75fd5796272e4c0137

INTERNATIONAL STANDARD

ISO 18319:2015(E)

Fibre-reinforced polymer (FRP) reinforcement for
concrete structures — Specifications of FRP sheets

1 Scope

This International Standard specifies requirements for fibre-reinforced polymer (FRP) sheets

for ypgrading of TONCrete Members. T e MetodoIogies to eXpress te mecarnical ;properties as
charjcteristic values, appearance and dimensions, and sampling test are specified in thisIpternational
Stanglard. The properties for design are calculated from the characteristic values, as.prescribed in an
apprppriate design code which is in accordance with ISO 14484. The fibre orientation/of th¢ FRP sheets
covered by this International Standard is unidirectional.

2 Normative references

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

ISO 491, Plastics — Standard atmospheres for conditioning and testing

ISO 10406-2, Fibre-reinforced polymer (FRP) reinforcemefibof concrete — Test methods — PartP: FRP sheets
ISO 3725, Accuracy (trueness and precision) of measurement methods and results

3 Terms and definitions

For the purposes of this document, theterms and definitions given in ISO 10406-2 and the follpwing apply.
3.1

dry sheet

fibres in sheet form including sizing agent and weft, before application of the saturating reqin matrix
3.2

sizing agent

any tnhaterial applied,to fibres to facilitate the handling and use of the fibres

Note [l to entryr“Sizing agent’ is synonymous with ‘size’ which is described in ISO 10548.

3.3

weft

thread-te-shape bundlesinsheetform

4 Symbols

See Table 1.
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Table 1 — Symbols

Symbol Unit Description Reference
t mm nominal thickness 6.2.2
Ps g/m2 |fibre mass per unit area 6.2.2
Psh g/cm3 |density 6.2.2

5 Mechanieat proper ties

5.1 Genefal

The mechanjical properties of FRP sheetshall be expressed by the characteristic values oftensile stre
Young’s modulus, and ultimate strain. The tests shall be conducted in accordance withy€lause 6.

5.2 Characteristic value of tensile strength

Characteris
deviation fr
provided in

[ic value of tensile strength shall be determined by subtracting three times the stan
om the mean strength. The definitions of the standard deviation and mean strengt
[SO 10406-2.

5.3 Characteristic value of Young’s modulus

Characteris
in ISO 1040

tic value of Young’s modulus shall be the mean Value, the definition of which is proy
b-2.

5.4 Chariacteristic value of ultimate strain

Characteris
divided by t

[ic value of ultimate strain shall be determined by the characteristic value of tensile strd
he characteristic value of Young’s modulus.

6 Appearance and dimensions

6.1 Appe

The dry she
There shall

arance

et shall have‘asmooth surface without folds and/or remarkable waves by visual inspeg
be no remarkable breakage of fibres through whole bundles.

ngth,

dard
h are

rided

ngth

tion.

6.2 Dime1nsions

6.2.1 Length and width

The length and width of the dry sheet shall be agreed upon between interested parties.
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Nominal thickness

The nominal thickness, t, of the dry sheet shall be calculated using Formula (1).

(D

t="Ls x1073
Psh
where
ps is the fibre mass per unit area of dry sheet, determined by Annex A, expressed in grams per
square metres;
NOTE The nominal fibre mass per unit area provided by the material manufactuxer can be
used.
o is the density of dry sheet, expressed in grams per cubic centimetres.
NOTE The nominal density provided by the material manufacturer ean be used.
7 $ampling test
7.1 | Sampling
The humber of test pieces for initial testing shall be no fewer than 20. The number of tept pieces for

periadic inspection shall be no fewer than five.

7.2 | Appearance

Defec¢ts and their distribution shall be«evaluated by inspecting the dry sheet illuminated by daylight or
by a fdaylight-type fluorescent lamp with a colour temperature of 6 500 K + 650 K and a power rating of
not less than 40 W.

7.3 | Dimensions

7.3.1 Conditions of meéasurement

Meagurements of dimensions shall be made at room temperature, except that, in caseg of dispute,
meagurements.shall be made under standard conditions, as specified in ISO 291. The tenpperature of
27 °( + 2 °C.and the humidity of 65 % + 5 % is also applicable for warm countries. For mgasurements
madg¢ in ainbient conditions, due allowance shall be made to dimensional changes with congideration of
the differences in temperature and relative humidity at different test locations.

7.3.2 Width

The width shall be measured with a precision of 1 mm.

7.4

Tensile test

The tensile test shall be conducted in accordance with ISO 10406-2.
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Annex A
(normative)

etermination of fibre mass per unit area of dry sheet

A.1 Apparatus

a) Metalrj
b) Die, wh
shall be
c) Balanc(
A.2 Proc
a) Square

sheet (J
specimg

ule, which has a minimum graduation of 1 mm or less.

ich can cut off a square specimen of 100 mm * 0,5 mm in one side length from-the’dry
used, unless a specimen with an equivalent area is available.

e, with a precision of 0,001 g or above.

pdure

specimens of 100 mm # 0,5 mm shall be cut off from the dty sheet. The edge parts d
0 mm from the edges) shall not be used since they niight contain ears. The numb
ns shall be determined according to the objectives of the test, but at least three speci

are requiired.

b) The ma

c) Fibre m|
of the si
the wef

5s of each specimen shall be measured with a precision of 0,001 g.

ass of the dry sheet shall be determined with’/sizing agent and weft removed. If the co
zing agent is less than 0,5 % in mass fragtion, its mass can be ignored. Also, if the contg
[ is less than 0,5 % in mass fraction, its mass can be ignored.

A.3 Calculation

theet

f the
er of
mens

htent
nt of

(A1)

The fibre mass per unit area of the dr§ sheet shall be calculated using Formula (A.1).
m-m,, SC 6
= | 1- x10
Ps=Y [ 100]
where
Ps is the fibre‘mass per unit area of dry sheet, expressed in grams per square metres;
m  is fhé-mass of the specimen, expressed in grams;
m,, is the mass of the weft of the specimen, expressed in grams;

A isthe area of the specimen, expressed in square millimetres;

Sc  is the content of sizing agent, mass of the sizing agent expressed as a percentage of the sized

fib

re yarn.

Theresults shall be rounded off with a precision of three significant digits in accordance with ISO 5725. When
the moisture absorption of the fibre is a concern, fibre mass shall be corrected by measuring the moisture
absorption of the fibre. The content of sizing agent should be determined in accordance with ISO 10548.
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A.4 Testreport
The test report shall include the following:

a) the results of the individual determinations (as indicated in A.3) and their mean value;

b) any other changes in appearance of the specimens.
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