Technicky a skiiSobny

Gstav stavebny, n. o.
Studena 3

821 04 Bratislava

Slovak Repubilic

tel.: +421 2 46228101

fax: +421 2 44453617

2 1 il
p e o, SO 4 ‘ =

1 Adticly 10 of the Cgunan
Chracove of 21 December 1288

S > e dgsroxmaton o taws ke TECHNICKY A SKUSOBNY USTAV STAVEBNY
dbalans agyatm slalve BUILDING TESTING AND HESEARCH INSTITUTE

pronsions of Mamber States

ralating 10 Garstruohin pro-
'LJ:"' s (9 1QLEEC *

e-mail: eta@tsus.sk CLEN EOTA
internet: www.tsus.sk ﬂ? ‘ﬁi’ * EOQTA MEMBER
European Technical Approval ETA-09/0100
Trade name: Xlide® Sferon® Spherical Bearings
Obchodny nazov:
Holder of approval: ALGA S.p.A.
Drzitel osveddenia: Via dei Missaglia 97/B1
20142 Milano
Italy

Generic type and use of
construction product:

Typ a udel pcuiitia stavebného
vyrobku:

Validity from:

Flatnost: od:
to:
do:

Manufacturing plant:
Miesio vyroby:

This Eurcpean Technical
Approval contains:

Tolo Eurdpske technické osveddenie

obsahuje:

Spherical bearing with special sliding material
Gufové loZisko so Specidinym kiznym materidiomn

01. 11. 2009
31.10. 2014

ALGA S.p.A.

Via per Lungavilla 43

27054 Montebelio della Battaglia (PV)
Italy

24 pages including 5 annexes
24 stran vrétane 5 priloh

Eurdpska organizacia pre technické osved&ovanie
European Organisation for Technical Approvals



Page 2 of ETA-09/0100, issued on 1.11. 2009

LEGAL BASES AND GENERAL CONDITIONS

The European Technical Approval is issued by Technicky a skiScbny dstav stavebny, n. o,
(Building Testing and Research Institute) in accordance with:

- Council Directive 89/106/EEC of 21 December 1988 on the approximation of laws,
regulations and administrative provisions of Member States relating to construction
products’, modified by the Council Directive 93/68/EEC” and Regulation (EC) No.
1882/2003 of the European Pariament and of the Council®,

- Act No. 90/1998 Coll. of Slovak Republic on construction products in wording of later
regulations,

-  Common Procedural Rules for Requesting, Preparing and the Granting of European
Technical Approvals set out in the Annex to Commission Decision 94/23/EC*,

Technicky a skiSobny oOstav stavebny, n. o. is authorised to check whether the provisions of
this European Technical Approval are met. Checking may take place in the manufacturing
plant{s). Nevertheless, the responsibility for the conformity of the products to the European
Technical Approval and for their fitness for the intended use remains with the holder of the

This European Technical Approval is not to be transferred to manufacturers or agents of
manufacturer other than those indicated on page 1, or manufacturing plants other than those
laid down in the context of this European Technical Approval.

This European Technical Approval may be wilhdrawn by Technicky a skuSobny udstav
stavebny, n. o. in particular pursuant to infarmation by the Commission according to Article

Reproduction of this European Technical Approval including transmission by electronic means
shall be in full. However, partial reproduction can be made with the written consent of the
Building Testing and Research Institute. In this case, partial reproduction has to be designed
as such. Texts and drawings of advertising brochures shall not contradict or misuse the

The European Technical Approval is issued by the approval body in English language. This
version corresponds fully to the version circulated within EQTA. Translations into other

language have to be designated as such.

Official Journal of the European Communities No. L40, 11.2.1989, p. 12
Official Journal of the European Communities No. L220, 30.8.1993, p. 1
Official Journal of the European Union No. L284, 31.10.2003, p. 1

2.

European Technical Approval.
3.
4.
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Official Journal of the European Communities No. L17, 20.1.1994, p. 34

Technicky a skisobny Ustav stavebny, n. o.
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I SPECIFIC CONDITIONS OF THE EUROPEAN TECHNICAL APPROVAL

1 Definition of products and intended use

1.1 Definition of the construction product

Xlide® Sferon® Spherical bearing is a structural bearing which permits rotation and displacement
movements by a plane and a curved sliding surface between bearing plates of steel (see Annex A).
The subject of the ETA is the complete bearing, including, if relevant, the necessary guides or
restraints. For the purpose of controlling the degree of freedom the bearings may be combined with
flat sliding elements, guides and restraining rings described in this ETA. As an alternative to figure A.1
in Annex A, the bearing may also be used upside down, i.e. with flat sliding surfaces lying below
{meaningful, for example in the case of steel bridges).

The spherical bearing is designed according to EN 1337-1. Xlide®, a special sliding material
UHMWPE (ultra high molecular weight polyethylene) suitable for low temperatures outside the scope
of EN 1337-2 with improved wear resistance and load-bearing capacity is used for the sliding surfaces

of the bearing.

Sliding surfaces with a diameter of the circumscribing circle of Xlide® sheets less than 75 mm or
greater than 1500 mm, or with effective bearing temperatures less than -50°C or greater than 48°C are

outside the scope of this ETA. Spherical bearings with an included angle 2 1§ > 60° are beyond the
scope of this ETA (see figure 1).

Spherical bearings for use as temporary devices during construction, for example during launching of
the super-structure, are also outside the scope of this ETA.

1.2 Intended use

Xiide® Sferon® Spherical Bearings are intended to be used for the support of bridges or building
works in accordance with the scope of EN 1337-1 where the requirements on the individual bearings

are critical.

Xiide® Sferon® Spherical Bearings are suitable for all types of structures but especially for non-rigid
structures with relatively large and frequent displacements caused by working loads, also for
superstructures that induce fast sliding displacements in bearings, e.g. in bridges for the high speed
railways, as well as for regions with continuously low temperatures.

Xlide® Sferon® Spherical Bearings are mainly used in concrete, steel and composite structures.

The provisions made in this European Technical Approval are based on an assumed working life of
the Xlide® Sferon® Spherical Bearing of 50 years. If composite material (CM1 or CM2) is used in
guides as sliding material, the life span is reduced for the bearing to 10 years.

2 Characteristics of the product and methods of verification
2.1 Characteristics of the product

2.1.1 General

Xlide® Sferon® Spherical Bearings shall permit rotational movements about any axis. They shall be
capable of transferring specified forces between superstructure and substructure.

For design calculations the principles given in clause 5 of EN 1337-1:2000 shall be taken into account,

Note 1: The design values of internal forces and moments as well as of movements should be
available from a bearing schedule as shown in Annex B of EN 1337-1:2000

Note 2: In addition to the specific clauses relating to dangerous substances contained in this
European Technical Approval, there may be other requirements applicable to the products
falling within its scope (e.g. fransposed European legislation and national laws, regulations

Technicky a skuscbny Ustav stavebny, n. a.



Page 4 of ETA-09/0100, issued on 1.11. 2008

and administrative provisions). In order to meet the provisions of the Construction Products
Directive, these requirements need alsc to be complied with, when and where they apply.

2.1.2 Material combinations

The permissible material combinations for sliding elements are given in Table 1. Only one combination

shall be used in a sliding surface. The sliding surface shall be lubricated in accordance with 2.1.8 and

4.1.

Table 1: Permissible combination of materials for permanent applications as sliding surfaces for
Xlide® Sferon® spherical bearings

Plane surface Curved surface Guides
austenitic steel undimpled
. . - . . Xlide® austenitic
dimpled Xlide® | austenitic steel dimpled Xlide® hard chrormiam IVE steel
CM2

2.1.3 Xlide® sheets
The composition of the material is confidential®.

The curved Xlide® sheet may be attached to either the convex or the concave backing plate. The
required geometrical characteristics of Xlide® sheets are given in Annex B.

2.1.4 Composite material

As an altemnative to Xlide® for strips in guides, the composite materials of type CM1 and CM2 acc. EN
1337-2:2004, Section 5.3 are to be used.

2.1.5 Austenitic steel

Stainless steel 1.4401+2B or 1.4404+2B in accordance with EN 10088-2:2005 shall be used. The
contact surface shall be ground and if necessary machine polished.

After the surface freatment the roughness Rys shall not exceed 1 ym in accordance with EN 1SO
4287:1998 and the hardness shall be in the range 150 HV1 to 220 HV1, acc. EN I1SO 6507-2:2005.

2.1.6 Hard chromium plated surfaces

The entire curved surface of the backing plate shall be hard chromium plated. The hard chromium
plating process shall comply with the requirements of SO 6158:2004.

The substrate for hard chromium plated sliding surfaces shall be steel in accordance with EN 10025-
2:2004 grade 8 355 J2 or fine grain steel of the same or higher grade in accordance with EN 10113-
1:2004. Hard chromium plating shall be free from cracks and pores.

The surface of the base material shall be free from surface porosity, shrinkage cracks and inclusions,
Small defects may be repaired e.g. by pinning prior to hard chromium plating.

The final surface roughness Ry in accordance with EN ISO 4287:1998 of the plated surface shall not
exceed 3 ym.

Both the base material and hard chromium plating may be polished to achieve the specified surface
roughness.

The thickness of the hard chromium plating shall be at least 100 pm.

5 The technical documentation to this European technical approval is deposited with Technicky a skigobny
ustav stavebny, n. o., as far as relevant for the task of the approved bodies involved in the attestation of
conformity procedure is handed over to lhe approved bodies.

Technicky a skusobny tstav stavebny, n. o.
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2.1.7 Ferrous materials for backing plates

Steel plates in accordance with EN 10025:2004 or EN 10137-1:2004, cast jron in accordance with 1SO
1083:2004, cast carbon steel in accordance with 1SO 3755:1991 or stainless steel in accordance with
EN 10088-2:2005 shall be used for the backing plates with flat or curved surfaces, as appropriate.

2.1.8 Lubrcant
Silicon grease according to EN 1337-2:2004, clause 5.8 shall be used as lubricant for sliding surfaces.

2.1.9 Adhesive for bonding austenitic steel sheets

Note: The main function of the adhesive is to join austenitic steel sheets to the backing plate in
such a way that shear is transmitted without relative movement.

The adhesive shall be in accordance with subclause 5.9 and Annex J of EN 1337-2:2004.
2.2  Methods of verification

221 General
For basic design features clause 7 of EN 1337-1:2000 applies.

2.2.2 Design verification for sliding surfaces

Note 1: Excessive pressure may cause loss of the sliding function and this may be lead to structural
failure or states close to structural failure. Therefore this condifion is considered as ultimate

limit state.

When dimensioning sliding surfaces, all the internal forces and moments due to actions and frictional
resistance shall be considered. The design values of the action to be taken into account shall be
determined in accordance with the basic design criteria given in EN 1337-1:2000.

Deformation of sliding materials shall not be used to accommodate rotations except as permitted in
2.23.
The following conditions shall be verified under a fundamental combination of actions:

NSG’ S&..Arzﬁ..l.‘d_
Ve Vo

where
Nsd is the design axial force at ultimate limit state,

fi is the characteristic value of compressive strength acc. Table 2,

Y partial safety factor for materials in accordance with EN 1890,

A is the contact area of the flat sliding surface or the projection of curved surfaces,

A is a coefficient given in Annex C,

A is the reduced contact area of the sliding surface whose centroid is the point through which Ngy

acts with the total eccentricity et, which is caused by both mechanical and geometrical effects.
A, shall be calculated on the basis of the theory of plasticity assuming a rectangular stress
block {see Annex C). For guides eccentricity can be neglected.
Note 2: The 1, value should be given in NPD (national determined parameter). Recommended value
isYm=14.
For Xlide® sheets with dimension “a* = 100 mm, contact areas A and A, shall be taken as the gross
area without deduction for the area of the dimples. For sheets with “a" < 100 mm the area of the
dimples shall be deducted from the gross area.

The characteristic compressive strengths of Xlide® are given in Table 2 and valid for effective bearing
temperatures up to 35°C. For bearings exposed to a maximum effective bearing temperature in

Technicky a skusobny ustav stavebny, n. o.
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excess of 35°C and up to 48°C the aforementioned values has to be reduced by a reduction factor pr
= 0.028 per degree above 35°C in order to reduce creep effects of Xlide®.

Table 2 - Characteristic compressive strength of Xlide®

Main siiding surface 180
Dead loads and variable loads

Guides 180

Characteristic compressive A
Variable loads

strength fy
in MPa
Guides
Dead loads 60
Effects of temperature, shrinkage and
creep

For guides with composite material see 6.3 and 6.6 of EN 1337-2:2004.
For the purpose of compressive stress verification the curved sliding surface shall be replaced by its

projection on a plane surface as shown in figure 1.

Figure 1 - Verification scheme for the curved sliding surface {(example)

internal forces and moments acting on the curved sliding surface due to frictional resistance,

externally applied horizontal loads and the rotated condition of the bearing shall be taken into account

when determining the resulting total eccentricity e, of the axial force Ns.

Secondary effects due to the action of the restraints shall be also be considered.

Note 3: In Annex D of this ETA, formulas are given for the evaluation of the eccentricities in the maost
common cases,

Note 4: Separation of the sliding surfaces may lead to wear due to contamination and increased
deformation due to lack of confinement of the Xlide®-plate. As this could endanger long-term
fitness or use, the edge pressure gyg. = 0 is considered as serviceability state.

With the exception of guides, it shall be verified that oxge 2 0 under the characteristic combination of
actions. In doing so the sliding material shall be assumed to be linear elastic and the backing plates
shall be deemed to be rigid. The condition Ty, 2 0 is satisfied when the total eccentricity e; falls within

the kernel of the projected area.
For circular sheets this condition is satisfied when:

e =

oo |t~

Technicky a skiSobny Ustav stavebny, n. o.



Page 7 of ETA-09/0100, issued on 1.11. 2009

where
L diameter see annex B.
2.2.3 Guides

Guides may be used for resisting horizontal forces Vy due to variable and permanent actions,
Depending on the bearing construction, the guides may be arranged externally or centrally. The sliding
materials shall be fixed on keys and keyways in the backing plates.

Clearance ¢ between sliding components in unused condition shall meet the following condition:

L{mm]

1000
A typical example of the attachment of guides is shown in figure A.1 of Annex A. In the design of the
connection at ultimate limit state in accordance with EN 1993-1-1;2005, the effects of horizontal force
Vg, its induced moment and the friction forces shall be considered.

Where, under predict rotation about a transverse axis the differential deformation of the Xlide® sheet
across its smallest dimension "a" would exceed 0.2 mm, a rotation element shall be included in the
backing plate (see figure 1, 3.3 of EN 1337-1:2000). This condition shall be verified for the unfactored

characteristic actions.

c<1.0mm+

2.2.4 Restraining rings

The free Xlide® Sferon® spherical bearing may be fixed by a steel restraining ring. For design and
verification, the design rules for pot and piston of pot bearings given in clause 6 of EN 1337-5:2004
shall be followed.

2.2.5 Austenitic steel sheets

The minimum thickness of austenitic steel sheet shall be in accordance with Table 3. Care shall be
taken to ensure that the austenitic steel sheet is fully in contact with the backing plate over the area
which will be in contact with the Xlide® sheet. When attaching the austenitic steel sheet by screwing,
counterpunched screwing and riveting, corrosion resistant fasteners compatible with the austenitic
steel sheet shall be used for securing its edges. They shall be provided at all corners and along the
edges outside the area of contact with the Xlide® sheet with the maximum spacing listed in Table 4.

Table 3 - Thickness and methods of attachment of austenitic steel sheets

Type of surface | Method of attachment Thickness t [mm]

full surface bonding 15

flat continuous fillet weld z1.5

counterpunched screwing =15

screwing, riveting 225

full surface bonding 225

curved continuous fillet weld 225

recessed in concave surfaces 225

Table 4 - Maximum fastener spacing for attachment of austenitic steel sheets by screwing,
counterpunched screwing and riveting

Austenitic steel sheet thickness [mm] | Maximum fasteners spacing [mm]
1.5 150
2.0 300
25 450
3.0 600

Technicky a ski3cbny tstav stavebny, n. o.
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2.2.6 Backing plates

The Xlide® and the mating sliding materials shall be supported by metal plates (backing plates) with
plane or curved surfaces. The geometrical conditions are given in Annex E. The design of the backing

plates shall take into account the following:

— verification at ultimate limit state when internal forces and moments from lateral actions are to be
considered in addition to the effects from deformation as per hereafter,

— any cross section reduction (for example due to keyway and the attachment bolts),
deformations as per hereafter,
— the required stiffness for transport and installation as per hereafter,

distribution of forces to the adjacent structural members as per hereafter.

Note: If the deformations (see figure 2) exceed the values given below, unacceptably small
clearance between the adjacent backing plates and higher wear will occur. As this could
endanger the long-term fitness for use of the sliding element, this condition is considered

serviceability limit state.

The deformation Aw (see figure 2) shall meet the following condition:
O vtide [MPG] —45
131.7

Aw < h(0.45—1.708k1f% J with 0.83<1.708k <142 and E=049+
where

L and hsee Annex B,

Oxne average pressure in the sliding surface under the characteristic combination of action,

k stiffness coefficient depends on sliding material.

The stress in the backing plate induced by the respective deformation shall not exceed the elastic limit
in order to avoid permanent deformations. The theoretical model for verification of the above
requirements (deformation Aw and yleld strength) shall include the effects of all the bearing
components that have a significant influence on these deformations including the adjacent structural

members and their short and long-term properties.

i

Figure 2 - Deformations of backing plates

For steel and concrete, the design values of material properties in accordance with EN 1993-1-1:2005
and EN 1992-1-1;2004 respectively apply.

In this model the following assumptions shall be made;

a) central load,
b) notional design modulus of elasticity of Xlide® E,= 0.67 GPa,

Technicky a sktisobny Gslav stavebny, n. o.
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c) the total thickness t, of Xlide® sheet,
d) notional design Poisson’ s ratio of Xlide® = 0.44,

e) inthe case of adjacent structural members of massive construction linear reduction of the elastic
maodulus of concrete or mortar from the edge to the centre of the backing plate from 100% to 80%
A suitable method for calculating deformation Aw for common materials is given in E.5 of Annex E.

When using the method given in Annex E elastic limit verification of the backing plate is not required if:
- the condition for the deformation Aw is met,

- the concrete strength class is at least C 25/30 in accordance with EN 206-1:2000,

- and the steel grade is at least S355 in accordance with EN 10025:1890/A1:1993.

The above also applies when using lower concrete strength classes and/or steel grades, provided the
deformation limit values calculated as above are reduced by a factor of:

0.90  when using concrete strength class C 20/25,
0.67 when using steel S 235,
0.60 when using both concrete C 20/25 and steel S235.

Note: The above is not the only criterion to be considered in determining the relative deformation
Aw. Particular attention shall be paid to loadings during construction (e.g. when large backing
plates are not propped during concrete casting).

The calculation of the relative deformation of the backing plate with convex surface shall be omitted.

Square or rectangular plates shall be idealised to circular plates of diameter
d,=1.13a,

where g, is the side of the square plate or the minor side of the rectangular plate.

The thickness of the backing plate shall be:

t, 20.04/a; + b}

or 10 mm, whichever is greater, where:
ap is the minor side of backing plate and

by, is the major side of backing plate.

2.2.7 Sliding behaviour

The following coefficients of friction pma shall be used for verification of the bearing and the structure
in which it is incorporated. These values shall not be applied in the presence of high dynamic actions
which may occur for instance in seismic zones. The effects of friction shall not be used to relieve the

effects of externally applied herizontal loads.

{a) Coefficient of friction at low temperatures

For sliding elements combined with dimpled and lubricated Xlide® sheets used in zones where the
minimum effective bearing temperature doesn't fall below -35°C, the coefficient of friction HPmax is
determined as a function of the average pressure oxg. [MPa], as follows:

1.6

0.020< =——=<0.08
Hmax 15+ yge

For guides the coefficient of friction shall be considered to be independent of contact pressure. The
coefficient of friction Pmax = 0.10 shall be used.

Technicky a ski3obny ustav stavebny, n. o.
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