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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means,
shall be in full. However, partial reproduction may only be made with the written consent of the issuing
Technical Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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Specific Part
1 Technical description of the product

The construction product is a prefabricated tension rod system of different system sizes used as
a kit. The tension rod system consists of steel or stainless steel bars (tension rods) with external
threads which are connected to each other and to the corresponding structure by special
connecting devices. The tension rods are connected to the corresponding structure by steel
cast or stainless steel cast fork end connectors with two eye loops and internal thread. The fork
end connectors are connected by double shear pin connections to corresponding steel or
stainless steel gusset plates or centre discs. The tension rods are connected to each other by
steel or stainless steel threaded sleeves (couplers, (cross) turnbuckles).

The tension rod system comprises tension rods, fork end connectors, centre discs and threaded
sleeves (couplers, (cross) turnbuckles) with metric ISO threads M 12 to M 160.

Drawings of the tension rod system and the components as well as the essential dimensions of
the components are given in the Annexes to this ETA.

2 Specification of the intended use in accordance with the applicable European
Assessment Document

The tension rod system is intended for the use in structures with static or quasi-static loads
according to EN 1990:2002, where no verification of fatigue relating to EN 1993-1-9:2005 is
necessary. Furthermore the installed tension rod system shall be accessible (in order) to
facilitate replacement of individual components at any time.

The intended use comprises for instance the suspension of roof structures or vertical glazings
as well as bracings and truss structures.

The tension rod system is not subjected to systematic bending.

The fork end connectors may also be connected to compression bars. The compression bars
themselves with a strength class not higher than strength class S355 are not part of the ETA.
The performances given in Section 3 are only valid if the tension rod system is used in
compliance with the specifications and conditions given in Annex A and Annexes B1 to B7.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the tension rod system of at least 25 years.
The indications given on the working life cannot be interpreted as a guarantee given by the
producer, but are to be regarded only as a means for choosing the right products in relation to
the expected economically reasonable working life of the works.
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3 Performance of the product and references to the methods used for its assessment

3.1 Mechanical resistance and stability (BWR 1)
3.11 General

The dimensions, tolerances and materials of the components of the tension rod system not
indicated in Annexes shall correspond to the respective values and information laid down in the
technical documentation® to this European technical assessment.

3.1.2 Fork end connector, gusset plate, centre disc, threaded sleeve (couplers and (cross)
turnbuckles), nuts

Essential characteristic Performance

Geometry incl. tolerances
Dimensions incl. tolerances See Annexes B4 to B7

Thread incl. tolerances
Material See Annexes B2 and B3

Load bearing capacity

: - See Annex A, A.l
Resistance to corrosion

3.1.3 Tension rod

Essential characteristic Performance

Nominal rod diameter
See Annexes B4 to B7

Thread incl. tolerances

Yield strength

Tensile strength See Annexes B2 and B3

Material

Tension resistance

Compression force See Annex A, A.1and A.2

Resistance to corrosion

3.2 Safety in case of fire (BWR 2)

Tension rod, fork end connector, gusset plate, centre disc, threaded sleeve (couplers and
(cross) turnbuckles), nuts

Essential characteristic Performance

Reaction to fire Class Al according to
EN 13501-1:2007+A1:2009

The components of the tension rod system satisfy the requirements for performance class Al of
the characteristic reaction to fire, in accordance with the provisions of EC decision 96/603/EC
(as amended).

3.3 Safety and accessibility in use (BWR 4)
Same as BWR 1.

The technical documentation to this European technical approval is deposited with Deutsches Institut fir Bautechnik
and, as far as relevant for the tasks of the approved bodies involved in the attestation of conformity procedure is handed
over to the approved bodies.
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4 Assessment and verification of constancy of performance (AVCP) system applied, with
reference to its legal base

In accordance with European Assessment Document EAD No. 200032-00-0602, the applicable
European legal act is: 98/214/EC.

The system to be applied is: 2+

5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable EAD

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited with Deutsches Institut fir Bautechnik.

Issued in Berlin on 29 July 2016 by Deutsches Institut flir Bautechnik

Uwe Bender beglaubigt:
Head of Department Stohr
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Annex A
A.l Assumptions concerning design

The design of the tension rod system is carried out under the following conditions:

The loading is static or quasi-static according to EN 1990:2002 without need of verification of
fatigue relating to EN 1993-1-9:2005.

The tension rod systems are not used, when constructions are susceptible to vibrations under
wind loads or wind-induced cross vibrations of the entire construction appear.?

Dimensions, material properties and screw-in lengths "ME" given in Annexes B2 to B7 are
observed.

The tension rod system is not subjected to systematic bending.

The verification concept stated in EN 1990:2002 as well as the design values of resistance
stated below are used for design.

The rules given in EN 1090-2:2008, EN ISO 12944:1998 and EN 1993-1-4:2006 are taken into
account.

Design is carried out by the designer of the structure experienced in the field of steel structures.
Design tension resistance of the entire tension rod system:

The design value F;gp of the tension resistance of the entire tension rod system (tension rods,
fork end connectors incl. pins, couplers, (cross) turnbuckles, centre discs and gusset plates) is
the minimum value of the design tension resistance F;rp, Tension rRod Of the tension rod, the
design tension resistance Firp, (cross) Tumbuckie Of the (cross) turnbuckle and the design bearing
resistance Fy rd, Gusset Plate/Centre disc Of the gusset plate or centre disc.

The design values shall be determined according to EN 1993-1-1:2005 and EN 1993-1-8:2005
as follows:

FirD, Tension Rod = Min {A « fy /ymo; 0.9 « As * fulyma}

A = net cross section of the unthreaded part of the tension rod

As = of the threaded part tensile stress area of the tension rod

fyx = characteristic value of the yield strength of the tension rod material according to Ry 2
given in Annexes B2 and B3

fux =  characteristic value of the tensile strength of the tension rod material according to R,

given in Annexes B2 and B3

I:t,RD, (Cross) Turnbuckle =A- fy,k/YMO

A = net cross section of the unthreaded part of the (cross) turnbuckle

fyx = characteristic value of the yield strength of the (cross) turnbuckle material according
to Rpo2 given in Annexes B2 and B3

Fb,Rd, Gusset Plate/Centre disc = 15T,°Dye fy,k/'YMO

T = thickness of gusset plate and centre disk according to Annexes B4 and B5

D; = pindiameter according to Annexes B4 and B5

The national provisions of the Member State applicable for the location where the product is incorporated in the works
shall be taken into account.
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fyx = characteristic value of the yield strength of the gusset plate material according to
Rpo,2 given in Annexes B2 and B3

ymo = 1.1 for stainless steel

ymo = 1.0 for steel

e = 125

The values given for the partial safety factors yyo and yuz are recommended minimum values.
They should be used in cases where no values are given in national regulations of the Member
State where the tension rod system is used or in the respective National Annex to Eurocode 3.

Screw-in depths "ME" given in Annexes B4 to B7 have to be observed.
Design values of the compression force of tension rods

The design value of the compression force F.rp Of tension rods in combination with fork end
connectors according to Annexes B4 and B5 is either

— the design value of the compression force of struts in the cross-section of the thread or

— the design value of the compression force of struts calculated according to
EN 1993-1-1:2005 or EN 1993-1-4:2006.

The strength class of the compression bars is limited to strength class S355.

Design value of the compression force of struts in the cross-section of the thread F.grp should
be determined as follows:

-1
T-T L-L
( L+ 1)'7M0
VM2 2 50

FC’RD - AS 'fu,c ' WpI,S 'fy,c
Where:
Ag tensile stress area of the thread
Wois plastic section modulus of the core cross section
fy,C characteristic value of the yield strength of the strut, where f, . = Rey characteristic
value of the yield strength of the strut according to product standard
f characteristic value of the tension resistance of the strut, where f,c=Rpy

characteristic value of the tensile strength of the strut according to product standard
The dimensions of T, T4, L und L; are stated in Annexes B4 and B5.
Recommended values for the partial safety factors yyg and yy, are:

Ymo = 1.00 for steel
Ymo =  1.10 for stainless steel
Ym2 = 1.25

The design value of the compression force of struts has to be determined according to
EN 1993-1-1:2005 or EN 1993-1-4:2006 considering the additional bending strength in
consequence of one-sided contact of the gusset plates.

In addition EN 1993-1-1:2005 or EN 1993-1-4:2006 applies for verification against buckling.
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A.2 Assumptions concerning Installation

The installation of the tension rod system is carried out under the following conditions:

The installation is carried out such that the tension rod system is accessible for repair or
maintenance at any time.

The installation is only carried out according to the manufacturer's instructions. The
manufacturer hands over the assembly instructions to the assembler. From the assembly
instructions it is followed that, prior to installation, all components of the tension rod system shall
be checked for their perfect condition and that damaged components shall not be used.

The fork end connectors are not subjected to sudden or impact loads (for instance pins of fork
end connectors may not be adjusted by hammer blows).

The minimum screw-in lengths are marked in an appropriate way. The keeping of the minimum
screw-in lengths "ME" given in Annexes B4 to B7 is checked by the assembler. How to do this is
described in the assembly instructions. The compliance of the screw-in lengths shall be attested
with a written confirmation by a person responsible for the construction site.

All relevant components shall be checked continuously regarding corrosion damage after
installation. The result of the checks should be recorded.

The conformity of the installed tension rod system with the provisions of the ETA is attested by
the executing assembler.

A.3 Indications to the manufacturer

The manufacturer shall ensure that the information on the specific conditions is given to those
who are concerned. This information may be given by reproduction of the European Technical
Assessment. In addition all essential installation data (eg, minimum screw-in length "ME"
according to Annexes B4 to B7) shall be shown clearly on the package and/or on an enclosed
instruction sheet, preferably using illustration(s).

The prefabricated tension rod system shall be packaged and delivered as a complete unit only
(tension rods, fork end connectors incl. pins, couplers, (cross) turnbuckles, centre discs and
gusset plates).

The fork end connectors used for the connection to compression bars may also be delivered
separately.
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Tension rod

Lock cover

Fork end connector

Center disc

Washer

Gusset plate

Tension rod

Lock cover

Tension rod

Cross turnbuckle

ASDO Tension Rod System

Annex B1
System, components
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Steel grade / material Mechanical properties
Component Steel grade/ | Materialno./ | Technical delivery |Nominal thickness| Yield strength | Tensile strength Ela(:ng:::n Cha;zi:;lpact
material | Strength class condition 4
t Rp0‘2. min. Rm.min. Ae Ccv (‘SO-V)
[mm] [IN/mm?] [N/mm?] [%] [J°C)
(1) .
F;r:nee'gor G20Mn5 | 1.6220 o all thicknesses 300 500 22 27 /-40
t<50 690 770
Tensionrod @ | S630Q | 18931 BN e 50 <t <100 650 760 14 27120
100 < t 160 630 710
EN ISO 898-1: t<100 640 760
i @ Strength class 8.8 12 27/-20
Tension rod g 2013 100 <t <160 630 710
Tension rod ¥ QT Steel EN ;ggg“j according strength class $690Q 27/-20
Tensionrod® | S460N 1.8901 BN ooz £<160 540 700 17 27/-20
EN 10025-2: t<130 355 510 17
; @ R
Tension rod S$355.J2 1.0577 2004 t>130 according standard 27120
‘ EN 10025-2: t<130 355 | 510 | 17
@@
Tension rod §355J0 1.0553 2004 t>130 according standard 2710
Pin Strength class 8.8 ENISH S96-1 t<160 640 800 12 27/-20
Gussetplate/ | gaspy | 40877 EN 100252 according standard 271-20
centre disc 2004
EN 10025-2: t<130 35 | 510 [ 17
Turnbuckle / S35542 10877 2004 t>130 according standard
Coupler ¥ §355J2H 1.0576 EN ;gg;ﬁ-r according standard
Type 1=5355J2 271-20
Type 2 = 5355J2H S460N 1.8901 EN 10025-3: t<160 540 700 17
Type 3 = S460N ' 2004 t>160 according standard
Type 4 = 20MnVE+N Wiall thickness
——
20MnV6+N 1.5217 Not standardized t < B5mm 390 530 19
Cross EN 10025-3: t<160 540 700 17 R
turnbuckle S4BON 18901 2004 t>160 according standard 271-20
Type 5 = S460N EN 10083-3: t<160 550 800 }
Type 6 = QT Steel QT Steel 2006 t>160 500 750 13 27/-20
(1) Alternatively, other cast steel grades according to EN 10340 may be used if material properties comply with the characteristics of material no. 1.6220.
(2)  Design loads (EN 1993-1) are to be determined with the respectively specified values for yield and tensile strength.
(3)  Alternatively, other steel grades may be used if the mechanical properties comply with the material characteristics given in the table.
(4)  If there are no requirements for impact property at -20 ° C the quality $355J0 may be used.
(5) Details are deposited with Deutsches Institut fir Bautechnik.
ASDO Tension Rod System
- - Annex B2
Material properties of steel components
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Steel grade / material Mechanical properties
. . . : ; Tensile Elongation |Charpy impact
Component Steel grade/ Material no./ | Technical delivery Thickness | Yield strength strength at Beik energy
material Strength class condition
t RpO,Z, min. Rm‘ min. A5 CV (|SO-V)
[mm] IN/mm?] [N/mm?] [%] [VrC)
Fork end ; 1.4470 EN 10283: i g
connector GX2CrNiMoN22-5-3 (cast) 2010 according standard 27 1-20°C
; i EN 10088-3: t< 50 690 770
Tension rod Stainless steel 12 27/-20°C
2014 50 <t<100 650 760
Pin Stainless steel B £<100 640 800 12 27/-20°C
prefabricated ; EN 10088-3: ; 0
sarbadiac Stainless steel 2014 according strength class S355 27/-20°C
prefabricated EN 10025-2: ; 0
—— $355J2 1.0577 2004 according standard 271-20°C
Turnbuckle / ; EN 10088-3:
< _90°
Coupler Stainless steel 2014 t<160 450 650 14 27/-20°C
Gusset plate S355J2 1.0577 EN ;ggi&z: according standard 27/-20°C
Cross tumbuckle Stainless steel N e £<200 450 650 14 27/-20°C
(1) Alternatively, other cast steel grades according to EN 10283 may be used if material properties comply with the characteristics of material no. 1.4470.
(2)  Alternatively, other steel grades according to EN 10088-3 may be used if the mechanical properties comply with the material characteristics given in the table,
however maximum strength class 1.4418. If alternative cast steel grades are used, design loads (EN 1993-1) are to be determined with the respectively specified
values for yield and tensile strength.

ASDO Tension Rod System

Material properties of stainless steel components

Annex B3

723058.16
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ASDO Tension Rod System

. - Annex B4
Fork end connector, pin, gusset plate and centre disc
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ASDO Tension Rod System

. . - . Annex B5
Dimensions of fork end connector, pin, gusset plate and centre disc
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cut thread

Tension rod
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ASDO Tension Rod System
Annex B6

Tension rod, coupler, turnbuckle and cross turnbuckle
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ASDO Tension Rod System

. . - Annex B7
Dimension of tension rod, coupler, turnbuckle and cross turnbuckle
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