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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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European foreword

This document (prEN 10080:2023) has been prepared by Technical Committee CEN/TC 459 “ECISS -
European Committee for Iron and Steel Standardization”1, the secretariat of which is held by AFNOR.

This document is currently submitted to the CEN Enquiry.

This document will supersede EN 10080:2005.

This document has been prepared under Mandate M/115 rev. 1:2009-05 given to CEN by the European
Commission and the European Free Trade Association, and supports essential requirements of
EU Regulation (EU) No 305/2011.

For relationship with EU Regulation (EU) No 305/2011, see informative Annex ZA, which is an integral
part of this document.

prEN 10080:2023 includes the following significant technical changes with respect to EN 10080:20035:

— normative references and definitions updated;

— Table 2 with chemical composition revised;

— statements concerning testing, i.e. bond testing, fatigue, etc. revised, including new figure;

— clauses concerning the assessment and verification of constancy of performance (AVCP) revised;
— new figures and statements in Clause 10 concerning identification of manufacturer and products;
— Annex D and E (i.e. pull-out test and comparison of steel grades) deleted;

— Annex ZA updated according to the actual requirements.

Additional editorial changes have been made.

1 Through its sub-committee SC 4 “Concrete reinforcing and prestressing steels” (secretariat: DIN).”
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Introduction

This document does not define levels or classes. They should be defined in accordance with this document
by values for Ry, Re, Agy, Rin/Re, React./Renom. (if applicable), fatigue strength (if required), cyclic load

strength (if required), strength at elevated temperature (if required), bendability, weldability, bond
strength, shear force of welded or clamped joints (for welded fabric or lattice girders) and tolerances on
dimensions.
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1 Scope

1.1 This document specifies general requirements and definitions for the essential characteristics of
weldable reinforcing steel used for the reinforcement of concrete structures, delivered as finished
products in the form of:

— Dbars (including those produced by the reinforcing steel manufacturer from coil);

— coils;

— sheets of factory-made machine-welded fabric;

— lattice girders.

1.2 Steels according to this document have a ribbed, indented or smooth surface.

NOTE1 The protrusions between indentations of indented reinforcing steel have the same function as
transverse ribs of ribbed reinforcing steel. There is no definition which specifies the difference between ribbed and
indented surface geometry. Therefore, in this document, the same bond parameters are used for ribbed and
indented steel.

1.3 This document does not apply to:

— non-weldable reinforcing steel;

— galvanized reinforcing steel;

— epoxy-coated reinforcing steel;

— corrosion resistant reinforcing steel;

— prestressing steels;

— indented strip;

— further processing by a processor, e.g. de-coiling/straightening, cutting or cutting and bending.

NOTE 2  Further processing could influence some essential characteristics of the product.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 1766:2017, Products and systems for the protection and repair of concrete structures — Test methods
— Reference concretes for testing

EN 10020:2000, Definition and classification of grades of steel

EN 10079:2007, Definition of steel products

EN 12390-3:2019, Testing hardened concrete — Part 3: Compressive strength of test specimens
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EN ISO 6892-2:2018, Metallic materials — Tensile testing — Part 2: Method of test at elevated temperature

(IS0 6892-2:2018)

EN ISO 7500-1:2018, Metallic materials — Calibration and verification of static uniaxial testing machines
— Part 1: Tension/compression testing machines — Calibration and verification of the force-measuring
system (IS0 7500-1:2018)

EN ISO 15630-1:2019, Steel for the reinforcement and prestressing of concrete — Test methods — Part 1:
Reinforcing bars, rods and wire (IS0 15630-1:2019)

EN ISO 15630-2:2019, Steel for the reinforcement and prestressing of concrete — Test methods — Part 2:
Welded fabric and lattice girders (ISO 15630-2:2019)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 10020:2000 and
EN 10079:2007 and the following apply.

3.1

reinforcing steel

steel product with a circular or practically circular cross-section which is suitable for the reinforcement
of concrete

3.2

ribbed reinforcing steel

reinforcing steel with atleast two rows of transverse ribs, which are uniformly distributed over the entire
length

3.3
longitudinal rib
uniform continuous protrusion parallel to the axis of the bar, rod or wire

3.4
transverse rib or indentation
any rib or protrusion between indentations on the surface of the bar, other than a longitudinal rib

3.5
rib height

am

distance from the highest point of the rib (transverse or longitudinal), or protrusion between
indentations, to the surface of the core, to be measured normal to the axis of the bar

3.6

rib or indentation spacing

c

distance between the centres of two consecutive transverse ribs or two consecutive protrusions between
indentations measured parallel to the axis of the bar

3.7
angle of transverse rib or indentation inclination

B

angle between the axis of the transverse rib or protrusion between indentations and the longitudinal axis
of the bar
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3.8

transverse rib or protrusion flank inclination

a

angle of the rib or protrusion flank, measured perpendicular to the longitudinal axis of the rib

3.9

relative rib area

fr

area of the projection of all ribs or protrusions between indentations on a plane perpendicular to the
longitudinal axis of the bar, rod or wire, divided by the rib spacing and the nominal circumference

3.10

indented reinforcing steel

reinforcing steel with at least two rows of indentations, which are uniformly distributed over the entire
length

3.11

rib- or protrusion- top width

b

width of the top of a transverse rib or protrusion between indentations to be measured normal to the
axis of the transverse rib or protrusion

3.12
plain reinforcing steel
reinforcing steel with a smooth surface

3.13
coil
single length of reinforcing steel usually bar, rod or wire wound in concentric rings

3.14

nominal cross-sectional area

An

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

(i.e. T)

3.15

welded fabric

arrangement of longitudinal and transverse bars, rods or wires of the same or different nominal diameter
and length that are arranged substantially at right angles to each other and factory electrical resistance
welded together by automatic machines at all points of intersection

3.16

lattice girder

two or three-dimensional metallic structure comprising an upper chord, one or more lower chords and
continuous or discontinuous diagonals which are welded by machine or mechanically assembled to the
chords
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3.17
specified value
any value which is defined in a standard and has not been measured or calculated with measured values

Note 1 to entry: A specified value can be a characteristic, a minimum, a maximum or any testing value and can be
declared by the manufacturer in his declaration of performance.

3.18

test parameter

any value which defines testing conditions such as e.g. testing temperature, specified maximum stress in
the fatigue test or bending diameter in the bend test

3.19

characteristic value

value of a material or product essential characteristic having a prescribed probability of not being
attained in a hypothetical unlimited test series

Note 1 to entry: This value generally corresponds to a specific fractile of the assumed statistical distribution of
the particular essential characteristic of the material or product.

3.20
minimum value
value below which no test result shall fall

3.21
maximum value
value which no test result shall exceed

3.22
factory production control
permanent internal control of production performed by the manufacturer

3.23

standard essential characteristic

essential characteristic which is included in this document as part of the factory production control
requirements for every test unit

3.24

special essential characteristic

essential characteristic (fatigue strength, cyclic load strength and strength at elevated temperature)
included in this document which is not determined as part of the factory production control requirements
for every test unit

3.25
standard welded fabric
welded fabric manufactured according to specified delivery conditions and available from stock

3.26
purpose made welded fabric
welded fabric manufactured according to user's specific requirements

3.27
longitudinal wire
reinforcing steel in the manufacturing direction of the welded fabric

Documents
10 Document Sharing Hub

Full document details: 23/30457051DC


http://www.avadocuments.com/doc/23-30457051-dc
http://www.avadocuments.com/doc/23-30457051-dc

prEN 10080:2023 (E)

3.28
transverse wire
reinforcing steel perpendicular to the manufacturing direction of the welded fabric

3.29

twin wires

two wires of the same level or class and nominal diameter placed adjacent to each other as a pair in
welded fabrics

3.30
pitch of welded fabric
centre-to-centre distance of wires in a sheet of welded fabric

Note 1 to entry:  For twin wire fabric the pitch is measured between the tangents of the adjacent wires.

3.31

overhang of welded fabric

Uy, Uz, Uz, Uy

length of longitudinal or transverse wires projecting beyond the centre of the outer crossing wire in a
sheet of welded fabric

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

3.32

length of a welded fabric sheet

L

dimension of the longest side of a sheet of welded fabric

3.33

width of a welded fabric sheet

B

dimension of the shortest side of the sheet of welded fabric

3.34
standard lattice girder
lattice girder manufactured according to specified delivery conditions and available from stock

3.35
purpose made lattice girder
lattice girder manufactured according to user's specific requirements

3.36
lower chord
set of longitudinal reinforcing steels placed in the lower part of a lattice girder

Note 1 to entry: The constituent longitudinal reinforcing steels of the lower chord can be interlinked or not.

3.37

upper chord

longitudinal reinforcement placed in the upper part of a lattice girder, of which the base steel is either a
reinforcing steel or a steel strip
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3.38
diagonals
reinforcing steels linking the upper and lower chord of a lattice girder

Note 1 to entry: They form harmonic curves in the case of continuous diagonals or are independent elements in
the case of discontinuous diagonals.

3.39

lattice girder length

L

overall length of a lattice girder

3.40

design height of a lattice girder

Hy

distance between the lowest point of the lower chord and the highest point of the upper chord

3.41

overall height of a lattice girder

H,

distance between the lowest point and the highest point of a lattice girder

3.42

lattice girder overhang

Uy, uz

length of the diagonals beyond either the upper chord (u;) or the lower chord (u,)

3.43

design width of a lattice girder

B,

distance between the outlying points of the lower chords

3.44

overall width of a lattice girder

B,

distance between the outlying points of a lattice girder

3.45

pitch of diagonals

PS

distance between equivalent consecutive junction points of the diagonals with the chords

3.46

angle of inclination of diagonals

9

angle between the axis of a diagonal and the longitudinal axis of a lattice girder in the plane of the diagonal
in the middle of the height of a lattice girder

3.47
class
range of levels, delimited by a minimum and a maximum value, of performance of a construction product

Note 1 to entry: Definition according to CPR.
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3.48

threshold level

means of a minimum or maximum performance level of an essential characteristic of a construction
product

Note 1 to entry: Definition according to CPR.

3.49

level

result of the assessment of the performance of a construction product in relation to its essential
characteristics, expressed as a numerical value

3.50
cast
metal taken from the same melt in a furnace or ladle or from several melts mixed in the same furnace or
ladle

3.51

test unit

defined quantity of bars, rods, wires, welded fabric or lattice girders which is considered to be produced
under uniform conditions, and from which a representative test sample is to be taken

Note 1 to entry: Welded fabric or lattice girders that can be considered as produced under conditions which are
presumed uniform and can be represented by a test sample.

3.52

acceptance quality limit

quality level of a test unit corresponding to a predetermined acceptance probability on the operating
characteristic curve

3.53
operating characteristic curve

curve showing, for a given sampling plan, the probability that an acceptance criterion is satisfied, as a
function of the quality level of a test unit

4 Symbols

Symbols used in this European Standard are listed in Table 1.
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Table 1 — List of symbols

Full document details: 23/30457051DC

Symbol Description Unit
Ach Nominal cross-sectional area of chord mm?
Ap; Nominal cross-sectional area of diagonal mm?2
Agt Percentage total elongation at maximum force %
Ay Nominal cross-sectional area mm?
ay, ap, az, ay Increment depending on acceptance quality limit a
ay Rib height mm
B Length of transverse wire in welded fabric mm
By Design width of lattice girder mm
B, Overall width of lattice girder mm
b Width of the beam (beam test, see Annex C) mm
b Width of rib top perpendicular to transverse rib mm
b, Rib top width in the direction of bar axis mm
Ceq Carbon equivalent value (CEV) % by mass
Gy Specified characteristic value a
c Transverse rib or indentation spacing mm
d Nominal diameter of the reinforcing steel mm
dc Diameter of transverse wires in welded fabric mm
dp, Bend diameter (beam test) mm
A max Maximum bend diameter mm
d, Diameter of longitudinal wires in welded fabric mm
d, Nominal diameter of the single wires mm
dr Nominal diameter of the twin wires mm
e Gap between rib or indentation rows mm
F, Total force applied (beam test) kN
Fyq Shear force of a clamped joint in lattice girder kN
F; Force in hinge and bar or wire (beam test) kN
F Shear force of welded connections in welded fabric kN
Fy Shear force of a single weld in lattice girder kN
f Frequency Hz
f Tensile strength of the concrete MPa b
fets Average splitting strength of concrete MPa b
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Symbol Description Unit
fr Relative rib area -
/R actual Single calculated value of relative rib area -
JR5%,90% 5 % fractile value of relative rib area at 90 % probability -
Hy Design height of lattice girder mm
H, Overall height of lattice girder mm
k Coefficient as a function of the number of test results -

L Length of longitudinal wire in welded fabric, or length of lattice girder mm
N Number of load cycles in the axial load fatigue test -
N¢ Number of transverse wires in welded fabric -
Ny, Number of longitudinal wires in welded fabric -
Neig Number of load cycles in the cyclic load test -
P Pitch of transverse wires in welded fabric mm
Py, Pitch of longitudinal wires in welded fabric mm
Py Pitch of diagonals of lattice girder mm
p Fractile for a given confidence interval (1-a = 0,90) -
R, Yield strength MPab
Re act. Actual value of yield strength MPab
Rg act/Re nom. Ratio actual value of yield strength / nominal value of yield strength -
Re ch Nominal yield strength of the chord in lattice girder MPa b
Repi Nominal yield strength of the diagonal in lattice girder MPa b
Rey Upper yield strength MPa b
Ry Tensile strength MPa b
R, /Re Ratio tensile strength/yield strength -
Re nom Nominal value of yield strength MPa b
Rpo,z 0,2 % proof strength, non-proportional extension MPab
Ry Yield strength at elevated temperature MPa
s Estimate of the standard deviation a
T Temperature °C
t Depth of indentation mm
tg Thickness of metal strip in lattice girder mm
Uy, U Overhang of the longitudinal wires in Wellded fabric or length of the diagonals mm
beyond the upper or lower chord of a lattice girder
Uz Uy Overhang of the transverse wires in welded fabric mm
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Symbol Description Unit
X Average value of test results a
a Angle of transverse rib flank inclination 0

Angle of transverse rib or indentation inclination 0

Je Sum of gaps mm
Afg 100*(fR actual = fr59%,90%)/ fR59%,90% %
€ Compression and tension strain in the cyclic load test %
Aw, Ap, Ao Deviation of width, pitch and overhang mm
O max. Maximum stress in the fatigue test MPa b
20, Stress range in the axial load fatigue test MPa b
o Compression and tension stress in the cyclic load test MPab
Oy Stress in the bar or wire (beam test) MPa b
Thm Bond stress (beam test) MPa b
Thu Bond stress at maximum force (beam test) MPa b
0,017 To1’ 71 | Bond stress at 0,01 mm, 0,1 mm and 1 mm slip (beam test) MPab
J Inclination of the diagonals in lattice girder 0
a  The unit depends on the essential characteristic.
b 1 MPa=1N/mmZ

5 Designation

5.1 Bar and coil

The products covered by this European Standard should be designated with the following information:

a) designation of the product form (i.e. bar, coil);

b) number of this European Standard;

c) nominal dimensions of the product;

d) steel designation.

NOTE1 The Construction Products Regulation (EU) No 305/2011 contains provisions for the designation of

products.

NOTE 2  Steel designation can be either the manufacturer's number and its product number or the full set of
essential characteristics. In addition, a reference to a national designation specifying the full set of essential
characteristics may be given.
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5.2 Welded fabric

Welded fabric should be designated with the following information:

a) designation of the product form (welded fabric);
b) number of this European Standard;

¢) nominal dimensions of the product (dimensions of the wires, dimensions of the sheet, pitch of wires,
overhangs);

d) steel designation according to EN 10027-1:2016.

NOTE Brief designations are widely used to describe standard welded fabric. The relevant mesh arrangement
can be seen from the tabulated data issued by the manufacturer.

Purpose made welded fabric can be described using the indications given in Figure 1, or by a fully
dimensioned drawing, and should be identified by the user's reference.

Steel designation can be either the manufacturer's number and its product number or the full set of
essential characteristics. In addition, a reference to a national designation specifying the full set of
essential characteristics may be given.
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N;, number of longitudinal wires L length of longitudinal wire
P} pitch of longitudinal wires B length of transverse wire
d;, diameter of longitudinal wires u; overhang of the longitudinal wires
Nc number of transverse wires u, overhang of the longitudinal wires
P pitch of transverse wires u3 overhang of the transverse wires
dc diameter of transverse wires  u, overhang of the transverse wires

Figure 1 — Geometrical characteristics of purpose made welded fabric

5.3 Lattice girders

Lattice girders (see examples in Figures 2 and 3 should be designated with the following information:

a)
b)

c)

d)

18

designation of the product form (lattice girder);
number of this European Standard;

design height of the lattice girder (in case of special lattice girder it is allowable to use the overall
height when this is clearly stated);

nominal dimensions of the product (upper chord, diagonal and lower chord);

steel designation.
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Lattice girders can be described using the indications given in Figure 2, or by a fully dimensioned drawing
and should be identified by the user's reference.

Steel designation can be either the manufacturer's number and its product number or the full set of
essential characteristics. In addition, a reference to a national designation specifying the full set of
essential characteristics may be given.

3
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P /|\ [ V4 a\\ /
m\
3 2 1 .
/Y
! d /

| P

c)
Key
1 upper chord
2 diagonal
3 lower chord

Figure 2 — Height (H,, H,), width (B4, B,), overhang (u4, u;) and pitch of
diagonals (Pg) of a lattice girder
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Figure 3 — Lattice girder with upper chord made of indented strip

6 Steelmaking and manufacturing processes

6.1 The melting process and type of de-oxidation of the steel is at the discretion of the steel
manufacturer.

6.2 The manufacturing process for the production of coils and bars is at the discretion of the
manufacturer. It shall be reported to the purchaser if requested.

Production processes for reinforcing steel according to this standard are:

— hotrolled (with no further treatment);
— hotrolled and heat treated;

— hotrolled and cold stretched;

— cold deformed (drawn or rolled).

6.3 The manufacture of reinforcing steel by re-rolling finished products (e.g. sheets or rails) is not
covered by this standard.
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6.4 All welded fabric shall be factory made and machine welded. The joints, at the intersection of the
longitudinal wires and the transverse wires, shall be made by electrical resistance welding, to provide a
specified shear resistance.

Welded fabric may be composed of wires of different product characteristics.

Twin wire welded fabric shall be composed of twin wires in only one direction.

6.5 All lattice girders shall be factory made and may be made from bars and coils or strip (for upper
chords only). The joints between chords and diagonals shall be made by electrical resistance welding, or
by mechanical clamping, to provide a specified shear resistance.

Lattice girders may be composed of wires of different product characteristics.

NOTE The specification of manufacturing processes is required to ensure that the essential characteristics can
be tested properly and that test results are valid. It is not possible to anticipate that any other manufacturing process
leads to products which can be tested properly with the specified test methods. Thus, a conclusion to the safe
application in building construction would not any longer be possible for those products.

7 Essential characteristics
7.1 Weldability

7.1.1 Weldability is determined by the following characteristics of the chemical composition according
to Clause 9:

— carbon equivalent value Ceq;

— content of specified individual elements.

7.1.2  The carbon equivalent value C,, shall be calculated using the following formula:
Ceq=C+ Mn/6 + (Cr+Mo+V)/5 + (Ni+Cu)/15 (D

Where the symbols of the chemical elements indicate their content in % by mass.

The measured content of the individual elements and the calculated value of the carbon equivalent shall
not exceed the maximum values specified in Table 2. In addition, all other intentionally added elements,
except those included within the carbon equivalent formula or used for micro alloying, shall be below the
maximum values specified in EN 10020:2000, Table 1.

Permitted elements for micro alloying are Al, Nb, Ti, V and B, but B only for diameters d < 6 mm.
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Table 2 — Chemical composition (% by mass)

Carbon @ Sulphur Phosphorus Nitrogen b Copper ¢ Carbon
equivalent
value 2
max. max. max. max. min. max. max.
Cast analysis 0,22 0,050 0,050 0,012 0,03 0,60 0,50
Product analysis 0,24 0,055 0,055 0,014 0,01 0,65 0,52

a8 Itis permitted to exceed the maximum values for carbon by 0,03 % by mass, provided that the carbon equivalent value is decreased by 0,02 %
by mass.

b Higher nitrogen contents are permissible if sufficient nitrogen binding elements, Al, V, Nb, Ti have been added. In this case of such higher
nitrogen contents the re-bend test according to 7.2.4 is compulsory. In case of higher nitrogen content aged means for the re-bend test only:
Heating of the test piece to 250 °C, maintaining at this temperature + 10 °C for a period of 0,5 h 0/+15 min and then cooling in still air to room
temperature. The method of heating is left to the discretion of the manufacturer. The re-bend test shall be carried out in the FPC with 3 test
pieces per test unit and diameter. See also Clause 9.

¢ For higher values up to 0,80 % for the cast analysis and 0,85 % for the product analysis, additional fatigue type testing shall be performed, in
order to check the performance characteristic of the product. See also Clause 9.

NOTE For guidance on welding of reinforcing steels see EN ISO 17660-1:2006 and EN ISO 17660-2:2006.
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7.1.3 The declared performance is the maximum carbon equivalent value C¢q nax and the maximum

content of the specified individual elements Cp .+, Siax Pmax Nmaxr CUmax -

7.2 Essential strength and ductility characteristics

7.2.1 General

The essential strength and ductility characteristics are: tensile strength, tensile yield strength, ratio
tensile strength/tensile yield strength, elongation at maximum load and where relevant the ratio actual
value of yield strength/nominal value of yield strength (R, Re, Ryy/Re Ag and Re 5 /Re nom)- The

essential strength and ductility characteristics are determined according to Clause 9.

In the context of this European Standard the characteristic value of an essential characteristic is (unless
otherwise indicated) the lower or upper limit (fractile p) of the confidence interval at which there is a
90 % probability (1-a=0,90) that95 % (p = 0,95) or 90 % (p = 0, 90) of the individual measured values
are at or above this lower limit, or are at or below this upper limit respectively (see Table 20 and
Table 21). This definition refers to the long-term quality level of production (see 8.3.2.8).

The determined characteristic values for tensile strength, yield strength, ratio tensile strength/yield
strength, elongation at maximum load and where relevant ratio actual value of yield strength/nominal
value of yield strength (Rp, Re, Riy/Re) Agr and Re ¢t /Re nom ) shall be at least the corresponding specified

characteristic values with p=0,95 for R, and R, and p = 0,90 for Ag, Rpy/Re, and Re ct./Renom. The
declared performance is the corresponding specified characteristic value.

The values R, and R, shall be calculated using the nominal cross-sectional area of the product.

For yield strength (R,) the upper yield strength (R.y) shall apply. If a yield phenomenon is not present,
the 0,2 % proof strength (Rpo,z) shall be determined.

7.2.2 Shear force of welded or clamped joints

7.2.2.1 Welded fabric

The shear force is determined according to Clause 9.

The declared performance is the minimum shear force Fj;, fulfilled for the specified number of
individual tests.

The declared shear force shall be not lower than the specified minimum value of the shear force of welded
joints in welded fabric (Fy). The specified minimum value is Fg 2 0,25 x R, o, % 4, where R, o, is the

nominal characteristic yield strength, and A, is the nominal cross-sectional area of either:

a) thelarger wire at the joint in a single wire welded fabric, or

b) one of the twin wires in a twin wire welded fabric (twin wires in one direction).
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7.2.2.2 Lattice girders

7.2.2.2.1 Welded joints

The shear force is determined according to Clause 9.

The declared performance is the minimum shear force F,, .;, fulfilled for the specified number of
individual tests.

The declared shear force shall be not lower than the specified minimum value for the shear force of a
weld point in a lattice girder (F,,) fulfilled for the specified number of individual tests.

The specified minimum value of F,, is:

F,, 20,25 x Ry ¢, * Ay, (2)

The shear force of a single welded point shall fulfil Formula (3a) or (3b) respectively.
— diagonals anchored by a weld and a bend

Fy 20,3 x Ry py; X Ap; = 4,5 kN (3a)

— diagonals anchored only by a weld

Fy 20,6 x Ry py; X Ap; = 4,5 kN (3b)

whichever (lower value of Formulae 2 and 3a or 2 and 3b) is the lower.

For the evaluation of the test result for the shear force it is necessary to record how many weld points
have been loaded and failed at the same time.

NOTE Annex A gives examples of weld points in a joint.
7.2.2.2.2 Clamped joints

The shear force is determined according to Clause 9.

Clamped joints are only used for joining the lower chord and the diagonals. The declared performance is
the minimum shear force Fy ,;, fulfilled for the specified number of individual tests.

The declared shear force shall be not lower than the specified minimum value for the shear force of a
clamped joint in lattice girders (Fy) fulfilled for the specified number of individual tests. The specified

minimum value of Fj is

Fd = 0,25 X Re,Di X ADi [4)
7.2.2.2.3 Welded strips

The shear force is determined according to Clause 9.

For lattice girders described in Figure 3 and Figure 4 the shear force of the individual weld in strip upper
chords depends on the thickness of the sheet and the diameter of the wire and shall not be less than
Fy 212 kN. The declared performance is the minimum shear force fulfilled for the specified number of

individual tests.
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7.2.3 Fatigue strength

Fatigue strength shall be determined according to Clause 9 by an axial force-controlled fatigue test to a
number of stress cycles N at a stress range 20, and a maximum stress o,,,.

The declared performance is a fatigue strength expressed by the number of stress cycles N fulfilled for
the specified number of individual tests at a stress range 20, and a maximum stress o,,,. Different fatigue

strengths may be declared for different diameter ranges.

2 0, and o, should be expressed on the basis of the nominal cross-sectional area A, of the bar, rod or
wire.

7.2.4 Bendability
Bendability shall be determined by the bend and/or re-bend test with mandrel diameters no greater than
those specified in Clause 9.

The declared performance is the maximum mandrel diameter d,, ;,,,, with the corresponding test (bend

and/or re-bend test) fulfilled for the specified number of individual tests not exceeding the maximum
values specified in Clause 9.

7.2.5 Strength at elevated temperatures for bars, coils, welded fabric and lattice girders

The declared performance of strength at elevated temperature is the tensile yield strength Ry tested
according to Clause 9 at a temperature T for the specified number of individual tests.

7.2.6 Cyclic load strength for bars, coils and welded fabric
Cyclic load strength is determined according to Clause 9 by a cyclic load test. The minimum number of
cycles and the compression and tension strain shall be at least the specified values in Clause 9, Table 34.

The declared performance of cyclic load strength is a minimum number of complete hysteresis
symmetrical cycles N¢jg at a compression and tension strain ¢, fulfilled for the specified number of

individual tests.

7.3 Sections and tolerances on sizes

7.3.1 General

Sections and tolerances on sizes are determined according to Clause 9.

7.3.2 Diameters and cross-sectional area

Diameters and cross-sectional area are declared as nominal values. The nominal diameters up to and
including 10,0 mm shall be declared in half millimetres, and above 10,0 mm shall be declared in whole
millimetres.

Preferred nominal diameters, cross-sectional areas and masses per metre are given in Table 3.
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