INTERNATIONAL ISO
STANDARD 6935-3

Second edition
2023-11

Steel for the reinforcement of
concrete —

Part 3:
Welded fabric

Aciers a béton pour armatures passives —

Partie 3: Treillis soudés

Reference number
1SO 6935-3:2023(E)

© IS0 2023



https://standardsiso.com/api/?name=aadb2717abd85c0ed097ac57bb152f32

ISO 6935-3:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2023 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=aadb2717abd85c0ed097ac57bb152f32

ISO 6935-3:2023(E)

Contents Page
FOT@WOT. ... ettt iv
1 SCOPI@ ... 1
2 INOTIMATIVE FEECTEIICES ..ottt 1
3 Y @ T N0 T B U= 0 o) (o) 1 1
4 FOrm and AIIMEIISTOIIS ...t

41 General requirements.....

42 Geometry of regular fabric.......

4.3 Geometry of designed fabric........

Chemical COMPOSTEION ... ey

7 Testing of mechanical properties
7.1
7.2
7.3
7.4
8 DESIGNATION........occcciiii iyt e 7
8.1 REGUIAT £ADIIC it S e 7
8.2 I IDTZTS) =0 =16 8 1 ) oS St OO HR 8
9 IMATKIIIG ..o g e 8
10 Testing and INSPECTION ...t e
10.1  General.. g e
10.2  Evaluation of conformity duringproduction...
10.3  Acceptance testing of a specific delivery.....
10.3.1  General ..oy
10.3.2 Evaluation of characteristic values...................
10.3.3 Verification of guaranteed minimum values..........f e 11
10,304 TOST TP QI e 11
BIDIEOZGIAPIY ..o et 12

© 1S0 2023 - All rights reserved iii


https://standardsiso.com/api/?name=aadb2717abd85c0ed097ac57bb152f32

ISO 6935-3:2023(E)

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.
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INTERNATIONAL STANDARD

ISO 6935-

3:2023(E)

Steel for the reinforcement of concrete —

Part 3:
Welded fabric

1
This

cope

document specifies technical requirements for factory made sheets or rolls-of), we

manjufactured from steel wires or bars with diameters from 4 mm to 18 mm anhd d

the
stru

2

The
cons
und{

ISO
ISO
ISO

ISO
fabr

3

For 1

ISO

3.1
chazi
valu

reinforcement of concrete structures and the ordinary reinforcement of prestressg
ctures.

Normative references

titutes requirements of this document. For dated referencgs, only the edition cited

h935-1, Steel for the reinforcement of concrete — Part.2:Plain bars
h935-2, Steel for the reinforcement of concrete —.Part 2: Ribbed bars
| 0544, Cold-reduced steel wire for the reinforcement of concrete and the manufacture of W

15630-2, Steel for the reinforcement and prestressing of concrete — Test methods — Pa
c and lattice girders

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

ind [EC maintain terminology databases for use in standardization at the following add

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

acteristic value
e hraving a prescribed probability of not being attained in a hypothetical unlimited test

lded fabric,

esigned for

bd concrete

following documents are referred to in the text in such a wdy that some or all of their content

hpplies. For

ited references, the latest edition of the referenced documient (including any amendments) applies.

elded fabric
't 2: Welded

resses:

series

Note

Note

1 to entry: Equivalent to “fractile”, which is defined in ISO 3534-1:2006.

2 to entry: A nominal value is used as the characteristic value in some circumstances.

[SOURCE: ISO 16020:2005, 2.4.10, modified —Note 2 to entry has been added.]

3.2

fabric
geometrical arrangement of longitudinal and transverse wires that are arranged substantially at right
angles to each other and welded together at all points of intersection

Note

1 to entry: See Figure 1.
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Key
b; spacing
b, spacing

u; overhan
u, overhan
u; overhan
u, overhan

width of
L lengtho

3.3
inspection

activities siich as measuriifg, examining, testing, gauging one or more characteristics of a produ
comparingthese with specified requirements to determine conformity

service and

3.4
length of f3

Uy

b

Uy b1

U3

us

pf the longitudinal wire

pf the transverse wire

o of the longitudinal wire

o of the longitudinal wire

o of the transverse wire

o of the transverse wire

fabric (length of the transverse wire)

f fabric (length of the longitudinal wire)

bric

longest sid

ofthe fabric, irrespective of the manufacturing direction

Figure I'—Geometric characteristics of fabric

Ct or

3.5

longitudinal wire
wire in the manufacturing direction of the fabric

3.6
nominal cr

cross-sectional area equivalent to the area of a circular plain bar of the same nominal diameter

[SOURCE: ISO 16020:2005, 2.2.15, modified — “wire” has been removed from the definition.]

oss-sectional area
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3.7

ISO 6935-

overhang
length of longitudinal or transverse wires beyond the centre of the outer crossing wire in a fabric

3:2023(E)

Note 1 to entry: For twin wire fabric, the overhang is measured from the tangent line of the adjacent wires, see
Figure 2.

3.8

spacing
centre-to-centre distance of wires in a fabric

t wires, see

Note1l-to entry: Eor twin wire fabric the cpnr‘ing is measured between the tangents of the nd}'ar‘p
Figufe 2.

( 4 r (

[0 [0 [0 89
u |/ b |/ u b
| |
Figure 2 — Wire spacing, b, and overhang,u

39
transverse wire
wirg perpendicular to the manufacturing direction of the fabric
3.10
twin wires
two wires of the same type and size placed adjacently’and in contact with each other as a p3
3.11
width of fabric
shorttest side of the fabric, irrespective of thé manufacturing direction
3.12
wire
material from which the fabric isswelded

Note
spec

4

4.1

4.1.]

1 to entry: For the purposes’of this document, the term “wire” also includes bars within tH
fied in 4.1.1.

Form and dimeénsions

Generalrequirements

| _“The fabric shall be made of either

\ir

e size range

— cold-reduced wires with nominal diameters in the range from 4 mm to 18 mm and with mass and
geometry in accordance with ISO 10544,

— plain bars with nominal diameters of 6 mm to 18 mm (recommended: 6 mm, 8 mm, 10 mm and

with mass in accordance with ISO 6935-1, or

12 mm, 18 mm plain bars may be used by agreement between the manufacturer and purchaser) and

— ribbed bars with nominal diameters of 6 mm to 18 mm (recommended: 6 mm, 8 mm, 10 mm and

and with mass and geometry in accordance with ISO 6935-2.

12 mm, 18 mm ribbed bars may be used by agreement between the manufacturer and purchaser)

4.1.2 All fabric shall be machine made, and the joints at the intersections of the longitudinal and
transverse wires shall be made by electrical resistance welding to provide shear resistant connections
in accordance with Clause 6.

© IS0 2023 - All rights reserved
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4.1.3 Each sheet of fabric shall contain the number of wires appropriate to its specified length, width,
spacing and overhang dimensions.

The number of broken welds shall not exceed either 1 % of the total number of cross-welded joints in
the sheet or half the number of cross-welded joints along any one wire.

4.1.4 Fabric shall be free from any defect which can be shown to affect adversely the mechanical
properties of the steel. Fabric including butt-welded wires shall be permitted and missing wires
resulting from test sampling in accordance with Clause 7 shall not be considered as defects.

}
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4.1.6 Theldiameters of crossing wires in single-wire fabric shall meet the following requirement

dminzo' p dmax

where

i the nominal diameter of the thickest wire;
i the nominal diameter of the crossing wire.

For twin-wire fabric, the wire diameters shall meet the following requirement:

0,7dr=d} <1,25 dy

where

d; i the nominal diameter of the transversé.wire;

d;, i the nominal diameter of one of the.twin wires.

4.1.7 Theldimensions of the fabric shall be specified as gross length in both directions. The welded
fabric may lpe composed of wires of different product characteristics.

4.1.8 Thepermitted geometric-deviations for fabric are:
length and width: +25mm or 0,5 %, whichever is greater;
wire splacing: 10 tim or £5 %, whichever is greater.

diagonal difference (the difference between the two outermost diagonal solder joints): 0,5 %

4.19 Thelspacing of longitudinal wires should be a multiple of 50 mm and notless than 100 mm

The spacing of transverse wires should be a multiple of 25 mm and not less than 100 mm.

4.2 Geometry of regular fabric

Regular fabric is characterized by having wires of equal nominal diameter across the length and width
of the fabric. The spacing is also constant in each direction. The wire diameters and spacing may differ
for the two directions.

All the wires in one direction shall be of equal length.

The overhang, u, should not be less than 25 mm.

4 © IS0 2023 - All rights reserved
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Geometry of designed fabric

Designed fabric differs from regular fabric, which is described in 4.2.

The geometry and dimensions of designed fabric shall be agreed between the manufacturer and
purchaser, and shall be specified on a drawing.

The

5
The

The

yield or proof stress multiplied by the nomimal cross-sectional area of the thickest wire.

NOT
spec

7

7.1
The

not e worked béfore testing and may be aged at 100 °C as per ISO 15630-2.

The
ISO

7.2

overhang, u, should not be less than 25 mm.

Chemical composition

chemical composition of the welded fabric shall conform with the product analysis requ
SO 10544 for cold-reduced wires,
SO 6935-1 for plain bars, and

SO 6935-2 for ribbed bars.

Mechanical properties
tensile and bending properties of the welded fabric shall conform with the requirement
SO 10544 for cold-reduced wires,
SO 6935-1 for plain bars, and

SO 6935-2 for ribbed bars.

shear force of the welded joints, in newtons, shall be at least 30 % of the specified ch

) By the agreement between purchaser and manufacturer, the shear force can be reduced t
fied characteristic yield or proof stress multiplied by the nominal cross-sectional area of the tH

Testing of mechanical properties

General

testing shall be done on wires taken from the fabric in the delivery condition. The tes

mechanical properties of the wires after artificially aged treatment shall meet the requ
b935-1;-1S0 6935-2 or ISO 10544.

irements of

s of

aracteristic

D 25 % of the
ickest wire.

| piece shall

irements of

Iensile test

The tensile properties shall be determined in accordance with ISO 15630-2. The test piece shall have an
original gauge length of 5 times the nominal diameter and shall have at least one crossing wire. The free
distance between the grips shall be at least 20 times the nominal diameter, and not less than 180 mm.

In fabric with twin wires, the wire which is not under test shall be cut off approximately 20 mm from

the j

oints.

For calculation of yield or proof stress and tensile strength, the nominal cross-sectional area of the wire
shall be used.

© IS0 2023 - All rights reserved
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7.3 Bend test

The bend te

st shall be carried out in accordance with ISO 15630-2.

The test piece shall be taken from the thickest wire in fabric with single wires in both directions. In the
case of twin-wire fabric, the test piece shall be taken from the twin wire.

The length of the test piece shall be at least 200 mm, and it shall be free from crossing wires in the
length subject to bending.

The test piece shall be bent to an angle between 160°and 180° over a mandrel of the diameter specified

mn

ISO 105

ISO 693

ISO 693

The angle o

7.4 Strex
The joints s

A test piece

44 for cold-reduced wires,
5-1 for plain bars, and
5-2 for ribbed bars.

f bend shall be measured before unloading.

jgth of welded joints
hall be tested in accordance with ISO 15630-2.

e with the recommended minimum dimensions showa in Figure 3 shall be cut froni

the

fabric. In addition to the weld to be tested, the test piece may have‘one or more welds, depending on the

spacing.
For fabric w

For fabric w
from the cr

Test pieces
the necking

ith single wires in both directions, the thickerwire shall be used as the pulling wire.

ith twin wires, one of the twin wires shall be the pulling wire. The other twin wire is ct
pssing wire without affecting the weld tnder test.

previously subjected to tensile testing may be used for the weld shear test, provided
at the fracture is clear of the weld zone.

It off

that

© IS0 2023 - All rights reserved
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Dimensions in millimetres

25 , 25 25 25
o i
(=) S
LA B

a) Single wire b) Twin wires

Figure 3 — Test pieces

8 Pesignation

8.1 | Regular fabric

Regular fabric shall.b€designated in the following order:
— welded fabri6;

— the reference number of this document, i.e. ISO 6935-3;

— ppacing in the direction of length and width respectively, in millimetres;

— length x width, in metres;

— designation of the wires in the direction of length and width respectively, in accordance with the
International Standard whose requirements apply.

EXAMPLE

Welded fabric1SO 6935-3 - 150 mm x 200 mm - 5 m x 2 m, Reinforcing steel ISO 10544, 8 mm indented, Reinforcing
steel ISO 10544 mm indented.

©1S0 2023 - All rights reserved 7
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8.2 Designed fabric

Designed fa
welded

bric should be designated in the following order:

fabric;

the reference number of this document, i.e. ISO 6935-3;
D (for designed);

length x width, in metres;

drwg.
pos. No
— designg
EXAMPLE

Welded fabr
Reinforcing

9 Marking

Each bundl
and a referq
included.

10 Testin

10.1 Gene
Testing and|

a)

in accol

b) according to the testing of a specific delivery, see 10.3.

10.2 Evalyation of conformity during production

This subcla

NOTE 19
fabric for the

0. (for drawing);
(for position);

tion of the wires in accordance with the International Standard whose requirements aj

c ISO 6935-3-D 6,2 m x 3,4 m, drwg. No. 318 - pos. No. 3, Reinforcing steel{ISO 6935-2- 16 RB 5
teel ISO 6935-1- 10 PB 300.

nce number related to the test certificate. For desighed fabric the position number sha

g and inspection

ral
inspection of welded fabric for the reinforcement of concrete can be performed

rdance with requirements-£ot‘the evaluation of conformity during production, see 10.2;

1se specifies tequirements for the evaluation of conformity during production.

0 11082specifies scheme requirements for the certification for the continuous production of w¢
reinforcement of concrete in order to verify the conformity with requirements specified in prd

standards, slxch as this document.

bply.

DOW,

e of welded fabric shall have a label stating the manufacturer, the number of this docuinent

11 be

or

blded
duct

The acceptance unit when testing partial quantities for each fabric type shall not exceed 25 tonnes. For
each of the characteristics specified in this document, at least one test piece shall be taken from the

test-unit:

Each individual value X; shall satisfy Formula (1):

X, > 0,95f,

where f, is the required characteristic value.

The mean v

alue of the test unit, m, shall satisfy Formula (2):

m 2 fi+kS

€y

(2)

© IS0 2023 - All rights reserved
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where

k isthe acceptability index according to Table 1;
S isthe standard deviation of the test results.

Where test results are unsatisfactory according to this subclause, the manufacturer shall immediately
take the necessary precautions. Test units that do not conform to the requirements shall be set aside.

Table 1 — Acceptability index, k, 2 as a function of the number, n, of the test results

n k n k

5 3,40 30 2,08

6 3,09 40 2,01

7 2,89 50 1,97

8 2,75 60 1,93

9 2,65 70 1,90

10 2,57 80 1,89

11 2,50 90 1,87

12 2,45 100 1,86

13 2,40 150 1,82

14 2,36 200 1,79

15 2,33 250 1,78

16 2,30 300 1,77

17 2,27 400 1,75

18 2,25 500 1,74

19 2,23 1000 1,71

20 2521 oo 1,64

a  See10.3.2.3.1 for k.
10.3 Acceptance testing of a specific delivery
10.3.1 General
Proyisions regarding-the nature, extent and evaluation of acceptance tests on deliveries of welded
fabrfc not subjectdo a certification scheme are given in 10.3.2 and 10.3.3.
Accgptance testing of a specific delivery shall be performed according to 10.3.2.
By apré€ement between manufacturer and purchaser, 10.3.3 may be used.

10.3.2 Evaluation of characteristic values

10.3.2.1 Organization

The tests shall be organized and carried out in accordance with an agreement between the purchaser
and manufacturer.

NOTE National rules of the receiving country can apply.

©1S0 2023 - All rights reserved 9
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10.3.2.2 Extent of sampling and testing

For the purpose of testing, the delivery shall be subdivided into test units with a maximum mass of 25 t
or a fraction thereof. Each test unit shall consist of products of the same fabric type and from the same
production lot.

Fifteen test pieces (if appropriate 60 test pieces; see 10.3.2.3.1) from various fabrics shall be taken from
each test unit.

10.3.2.3 Evaluation of the results

10.3.2.3.1

For propert]
a) allindiy
b) the mejg
c)
The testun

m15_2,3

where

q

-

Jfx

2,33 iy
a

If the condi

Inspection by variables
ies which are specified as characteristic values, the following shall be determinéd;
yidual values, X;, of the 15 test pieces (n = 15);

in value mys (for n = 15);

the stapdard deviation, S5 (for n = 15).

t corresponds to the requirements if the condition stated below(s fulfilled for all proper

3x815 2 fi

the required characteristic value;

the value for the acceptability index k for+w = 15 for a failure rate of 5 % (p = 0,95) ata
pility of 90 % (1 - a=0,90).

mys— fi
S1s

ion stated above is not fulfilled,(the index k’= is determined from the test re

available. Where k' > 2, testing can betgontinued. In this case 45 additional test pieces shall be t

and tested f

The test un
fulfilled for

m60_1,9

where 1,93
probability

rom various fabrics, so that'a total of 60 test results are available (n = 60).

it shall be considered/to conform with the requirements if the condition stated beld
all properties:

3% S602f

is the walue for the acceptability index k for n = 60 for a failure rate of 5 % (p = 0,95)
of 90'% (1 - a=0,90).

ties:

rob-

bults

hken

w is

ata

10.3.2.3.2

Inspection by attributes

When testing properties specified as maximum or minimum values, all results determined on the
15 test pieces shall conform with the requirements of this document. In this case the test unit shall be
considered to conform with the requirements.

The tests can be continued when at most 2 results not conforming to conditions occur. In this case 45
further test pieces from various fabrics in the test unit shall be tested, so that a total of 60 test results
are available. The test unit conforms with the requirements if at most 2 of the 60 results do not conform
to the conditions.

10
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