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LEGAL BASES AND GENERAL CONDITIONS

This European technical approval is issued by Deutsches Institut fiir Bautechnik 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 Council Directive 93/68/EEC? and Regulation (EC) N° 1882/2003 of
the European Parliament and of the Council?;

- Gesetz liber das In-Verkehr-Bringen von und den freien Warenverkehr mit Bauprodukten zur
Umsetzung der Richtlinie 89/106/EWG des Rates vom 21. Dezember 1988 zur Angleichung
der Rechts- und Verwaltungsvorschriften der Mitgliedstaaten (iber Bauprodukte und anderer
Rechtsakte der Europdischen Gemeinschaften (Bauproduktengesetz - BauPG) vom
28. April 1998*, as amended by Article 2 of the law of 8 November 2011°;

- Common Procedural Rules for Requesting, Preparing and the Granting of European
technical approvals set out in the Annex to Commission Decision 94/23/EC°.

Deutsches Institut flir Bautechnik is authorized to check whether the provisions of this European
technical approval are met. Checking may take place in the manufacturing plant. 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 European technical approval.

This European technical approval is not to be transferred to manufacturers or agents of
manufacturers other than those indicated on page 1, or manufacturing plants other than those
indicated on page 1 of this European technical approval.

This European technical approval may be withdrawn by Deutsches Institut fir Bautechnik, in
particular pursuant to information by the Commission according to Article 5(1) of Council
Directive 89/106/EEC.

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 Deutsches
Institut fir Bautechnik. In this case partial reproduction has to be designated as such. Texts and
drawings of advertising brochures shall not contradict or misuse the European technical
approval.

The European technical approval is issued by the approval body in its official language. This
version corresponds fully to the version circulated within EOTA. Translations into other
languages have to be designated as such.

Official Journal of the European Communities L 40, 11 February 1989, p. 12
Official Journal of the European Communities L 220, 30 August 1993, p. 1
Official Journal of the European Union L 284, 31 October 2003, p. 25
Bundesgesetzblatt Teil | 1998, p. 812

Bundesgesetzblatt Teil | 2011, p. 2178

Official Journal of the European Communities L 17, 20 January 1994, p. 34
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SPECIFIC CONDITIONS OF THE EUROPEAN TECHNICAL APPROVAL

Definition of the product and intended use

Definition of the construction product

This European technical approval applies to the facade with the trade name Trigon SG of the
company Eduard Hueck GmbH & Co. KG, Lidenscheid. Trigon SG is a structural sealant
glazing system. The European Technical Approval (ETA) includes the structural sealant between
the glass panes and the U-profile and spacer, the mechanical fixing of the elements to a
transom-mullion system (Annex 1), the mechanical self-weight support and the retaining devices
for the case of structural sealant failure (emergency retainers).

The insulating glass units are punctually anchored on site to the transom-mullion structure using
retaining devices inserted into the U-profile. The self-weight of the insulating glass units being
always supported by glass supports.

The insulating glass units may consist of two or three glass panes. The U-profile is inserted into
the insulating glass edge next to the inner pane. In case of wind suction loads the outer as well
as the middle pane are borne via the structural sealant of the insulating glass edge, the inner
pane is held mechanically via retaining devices (toggles).

The maximum dimensions of the infill elements are 3000 mm x 5000 mm (width x height or
height x width respectively). The infill elements are supported on at least two sides by the
toggles.

Intended use
The infill elements shall be factory-made and are installed in mullion-transom fagades.

The angle of inclination to the vertical shall not exceed 10° with a slope to the inside. As
overhead glazing a slope to the horizontal of 7° to 80° is possible. For overhead glazing
laminated safety glass shall be used as inner pane. The structural bond shall not be permanently
subjected to tension.

By using special toggles, polygonal fagades can be executed.

The use of infill elements for the stiffening of other building elements or as safety barrier is not
covered by this ETA.

According to the definition in ETAG 002-17 type | or typell is possible for the present
construction. For type | mechanical self-weight supports plus retaining devices to reduce danger
in case of bond failure are necessary. For type Il only mechanical self-weight supports are
necessary. Specific requirements of the Member States shall be observed when using the
construction.

Intended working life of the construction product

The provisions made in this European technical approval are based on an assumed working life
of the fagade Trigon SG of 25 years, provided that the conditions laid down in sections
4.2/5.1/5.2 for packaging / transport / storage / installation / use / maintenance / repair are met.
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 construction.

ETAG-002-1: Guideline for European technical approval for Structural Sealant Glazing Systems (SSGS), Part 1:
Supported and unsupported systems

8.04.04-63/11
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Characteristics of product and methods of verification

Characteristics of the product
Insulating glass unit

For the fagade Trigon SG double or triple glazed insulating units are used (Annexes 1, 1a, 1b,
1c, 1d and 3).

The double or triple glazed insulating units consist of an exterior pane made of float glas ( soda
lime silicate glass), heat strengthened glass, thermally toughened soda lime silicate safety glass,
heat-soaked thermally toughened soda lime silicate safety glass or laminated safety glass made
of two panes of float glass, heat strengthened glass or thermally toughened soda lime silicate
safety glass (Annex 1c) and an interior glass pane made of float glass (soda lime silicate glass),
heat strengthened glass, thermally toughened soda lime silicate safety glass, heat-soaked
thermally toughened soda lime silicate safety glass or laminated safety glass in accordance with
Annex A.

For the triple glazed insulating units the middle pane is a monolithic one.

The glass panes may be entirely or partially enameled or coated, if their adhesive behaviour has
been verified before, according to ETAG 002-1 with the adhesives described in 2.1.4. The
specification of the enamel or coating shall be defined in the respective European technical
approval of the sealant or in another European technical approval or in national stipulations. If
other enamels or coatings of the glass panes are used, the bonded area of the glass pane shall
be left out from this enamel or coating.

Furthermore it shall be observed that when using coated glass according to EN 1096-4% the
coated glass surface may not be oriented towards the PVB-interlayer.

U-profile

In the area of the load-bearing insulating glass edge a U-profile (Annex 2) is embedded
continuously or in pieces of the length of 100 mm along the supported edges of the pane.

EN 1096-4:2004 Glass in building - Coated glass - Part 4: Evaluation of conformity/Product standard

8.04.04-63/11
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The following products are to be used as U-profiles.

Product Art. No. Surface condition Adhesives that may
be used
Stainless Steel 1.4301 Z917109 | ETA-01/0005 DC 993
with strength class
S275
Stainless Steel 1.4301 Z 917109 | ETA-03/0038 Sikasil SG 500
with strength class
S275
EN AW 6060 aluminium | P 499633 | Anodised aluminium: DC 993
as per EN 573-3°, state colours E6-CO and E6-C35,
T66 as per EN 755-2"° Fa. Kénig, Metallveredelung
GmbH, Lauchringen®;
colours E6-CO and E6-C35,
Fa. HD Wahl GmbH,
Jettingen-Scheppach*
EN AW 6060 aluminium | p 499633 | Anodised aluminium: Sikasil SG 500
as per EN 573-3, state colours E6-C0 and E6-C35,
T66 as per EN 755-2 Fa. Kénig, Metallveredelung
GmbH, Lauchringen®;
colours E6-EV1 and E6-C35,
Fa. HD Wahl GmbH,
Jettingen-Scheppach*

*

The specifications of the anodising process are deposited with Deutsches Institut fir Bautechnik.

Spacer and primary seal

Spacers are applied for which a system check according to EN 1279-2" is available. The edge
seal of the insulating glass is manufactured with a primary seal of butyl according to the
following table and a secondary seal (load-bearing insulating glass edge) of silicone sealants

according to 2.1.4.

Permissible combinations of structural sealants and adjacent materials

Load bearing | Materials in contact

sealant
Naphtatherm Sika Glaze 1G-5 Round cord Sika Spacer
BU-S, PIB, Climafill Tape HD
Fa. Kbmmerling | Sika Services AG standard, Sika Services

Fa. NMC sa AG
DC 993 X
Sikasil SG 500 X X

The compatibility of the primary seal with the load-bearing silicone sealants is verified. Detailed
compatibility information is deposited with Deutsches Institut fir Bautechnik.

EN 573-3:2009

- Part 3: Chemical composition and form of products

EN 755-2:2008

Mechanical properties

EN 1279-2:2002

requirements for moisture penetration

Aluminium and aluminium alloys - Chemical composition and form of wrought products
Aluminium and aluminium alloys - Extruded rod/bar, tube and profiles - Part 2:

Glass in building - Insulating glass units - Part 2: Long term test method and

8.04.04-63/11
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214 Structural sealant

The structural glass edge seal with the U-profiles shall be executed with the structural sealant
DC 993 according to ETA-01/0005" or Sikasil SG 500 according to ETA-03-0038".

The processing requirements of the respective structural sealant manufacturer shall be
respected at the factory.

21.5 Glass support and setting blocks

Supporting devices with a width of 100 mm in accordance with Annex 4 bear the self-weight of
the glass (Annexes 1b, 4, 4a and 4b).

The following products are to be used as setting blocks.

Permissible combinations of structural sealants and adjacent materials

Load bearing | Setting block
sealant
GLSV Standardklotz, Silicon with shore hardness 90+5
Fa. Gluske BKV GmbH from M-S Silicon GmbH & Co KG,
Dortmund
DC 993 X *
Sikasil SG 500 *

*

Compatibility to be tested during initial type testing

The length of the supporting device depends on the total thickness of the insulating glass unit. It
shall be ensured that at least half of the thickness of the exterior pane of the insulating glass unit
is supported. In case of an exterior glass pane out of laminated safety glass, at least half of the
outer pane of the laminated safety glass shall be supported.

21.6 Mechanical fixing devices - toggles

The toggles are made of aluminum EN AW 6063 T66 according to EN 573-3 and EN 755-2
(Annexes 1b, 1c and 5).

For the positioning of the toggles it shall be observed that the distance "e" between two toggles
is limited to 150 mm < e < 400 mm. The first toggle is situated at min. 50 mm and max. 200 mm
from the corner in the case of the horizontal pane edge and at min. 50 mm and max. 150 mm in
the case of the vertical pane edge (Annex 7). The distances may vary within the given range for
special applications.

If only two sides of the pane are supported, two toggles right next to each other are required
next to the corner. These toggles are regarded as one.

For polygonal fagades special toggles according Annex 5a may be used.

The toggles can be fixed in two different ways, V1 with the fixing screw in the screwing channel
only and V2 being screwed into the screwing channel and through its web into the profile
(Annex 1b).

21.7 Mechanical safety devices (emergency retainers)

For the load case of bond failure the horizontal wind suction loads are absorbed and passed on
by emergency retainers. Two types of emergency retainers are used. One of them is flat (plate),
made of stainless steel 1.4310, the other "hat-shaped”, made of aluminium EN AW 6063 T66
according to EN573-3 and EN 755-2 (Annex 6). The minimum distance between two
emergency retainers is 500 mm. The distance of the first emergency retainer from the corner of
the pane shall be less than half of the distance between two of them.

ETA-01/0005 “DOW CORNING 993 and 895, Sealants used in structural sealant glazing systems to bond glass onto
metal”, UBAtc; Validity to 05/04/2017

ETA-03/0038 ,Sikasil SG 500, Structural sealant for use in structural glazing kits”, DIBt; Validity to 15/03/2014

Z38381.13 8.04.04-63/11
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The necessity to use such emergency retainers is regulated by the respective Member States. In
Germany, emergency retainers are required for all sealed infill elements installed at heights of
8 m or more.

Joint sealing

After assembly, the joints between infill elements are to be sealed using one of the weather
sealants according the following table.

Permissible combinations of structural sealants and adjacent materials
Load bearing | Weather sealant Ventilation
sealant
DC 791 WS 605 S "dry" sealant Silicone profile
DC 757 WS 680 SC system, silicone | for ventilation
Dow Corning Sika Services Fa. HUECK Fa. HUECK
DC 993 X * *
Sikasil SG 500 X * *
*  Compatibility to be tested during initial type testing

Requirement for the preparation of the adhesion surfaces

The processing guidelines of the system supplier Eduard Hueck GmbH & Co. KG and the
requirements of the structural sealant manufacturer regarding the pre-treatment of contact
surfaces and the structural sealant processing according to section 2.1.4, which were provided
to Deutsches Institut fir Bautechnik, shall be considered.

Method of verification
General

The assessment of the fitness for the intended use of the infill elements in relation to the
essential requirements for safety in case of fire (ER 2), for hygiene, health and the environment
(ER 3), for safety in use (ER 4), protection against noise (ER 5) and for energy economy and
heat retention (ER 6) has been made in accordance with the "Guideline for European Technical
Approval for Structural Sealant Glazing Kits" (ETAG 002-1) and CUAP 04.04/46.

Safety in case of fire (ER 2)

According to Commission Decision 96/603/EC, glass will be classified in category A1 and the
silicone sealant in accordance with section 2.1.4 will be classified in category F.

The resistance to fire can only be assessed for the entire fagade construction and shall be
verified separately.

Note: A European reference fire scenario for facades has not been laid down. In some Member
States the classification of Trigon SG according to EN 13501-1" might not be sufficient for the
use in facades. An additional assessment of Trigon SG according to national provisions (e.g. on
the basis of a large scale test) might be necessary to comply with Member States regulations,
until the existing European classification system has been completed.

EN 13501-1:2007+A1:2009 Fire classification of construction products and building elements - Part 1:
Classification using data from reaction to fire tests

8.04.04-63/11
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Hygiene, health and the environment (ER 3)

The air permeability class A4 and water tightness class RE1200 according to EN 13830"° were
determined.

Relating to "Dangerous substances" the manufacturer of the infill elements has made a
declaration of compliance with the Council Directive 76/769/EEC of 27 July 1976 published with
amendments in the EC Official Journal.

Note: 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. transposed European legislation and national laws, regulations and
administrative provisions). In order to meet the provisions of the Construction Products Directive,
these requirements need also to be complied with, when and where they apply.

Safety in use (ER 4)
General

The stability of the infill elements and their anchorage to the structure shall be verified by taking
particular account of the following loads:

- self-weight,

- wind,

- temperature,

- exposure to climatic conditions.

The regulations concerning load application and load combinations in the Member States, in
which the structural sealant glazing kit is used, shall be observed, for safety factor
recommendations see Annex B.

In the context of issuing this ETA the verification of impact safety of the structure was not
performed.

Glass panes

The glass shall be verified as linear supported glass according to national regulations of the
respective Member States for actions in accordance with section 2.2.4.1. The deflection of a
two- or three-edge supported glass pane in case of service load shall not exceed a/100, a being
the span length or the length of the unsupported edge of the pane respectively.

For the load case of bond failure the stresses in the outer glass pane shall be verified according
to national regulations (see Annex B).

In addition for the load case of bond failure the maximum deflection of the outer glass pane shall
be verified by:

fglass <% - (28 - 3)1/2
a: length of the shortest glass edge (4-sided support) or
span length (2-sided support) [mm]

fyass: deflection of the outer glass pane in case of bond failure under characteristic loads
according to 2.2.4.1 [mm]

Tolerances of 3 mm for installation are respected in the formula and shall be observed.

EN 13830:2003 Curtain walling — Product standard

8.04.04-63/11
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2.2.4.3 Mechanical fixing devices - toggles

The toggles (see 2.1.6) shall be verified for the effects of actions according to section 2.2.4.1.
The load capacities for the polygonal toggles shall be distinguished between infields in polygonal
fagades where two elements of similar size are placed side by side and endfields of a polygonal

Z38381.13

fagade. The load bearing capacity of the different toggles is given in table 1.

Table 1: Load bearing capacity of the toggles

Deutsches
Institut
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fiir

in endfields

Group Type | Article No. | Fgryyv1[KN] | Fryv2 [kN]
- 993945
Standard toggle one-sided - 993974 0,68 1,37
- 996395
) - 993946
Standard toggle two-sided 2,66 2,77
- 993975
A 993976
Polygonal toggle A-D B 993977 0.68 137
in infields C 993978 ’ ’
D 993979
E 993980
Polygonal toggle E-H F 993981 234 233
in infields G 993982 ’ ’
H 993983
I 993984
J 996279
K 996278
Polygonal toggle I-O L | 996277 5,34 4,89
in infields ’ ’
M 996276
N 996275
@) 996255
P 996256
Q 996257
Polygonal toggle P-T R 996258 262 3.91
in infields ’ ’
S 938086
T 938087
Polygonal toggles A-T AT ) 0.68 1,37

The design calculation is to be done in accordance with the national provisions of the Member
States, for details see Annex B.

The support reactions of the toggles due to a load on the glass pane shall be calculated by FEM

simulation.

8.04.04-63/11
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The maximum distance between two toggles can be calculated according to following manual
calculation alternatively to FEM simulation:

150 mm < epax = Fra/pPg < 400 mm
Fra = Frc/ (Ym X Yb)

Frkvi:characteristic value of the load-bearing capacity variant 1, screwed into the screwing
channel only

Frivz:Characteristic value of the load-bearing capacity variant 2, screwed into the screwing
channel and through its web into the profile

P4 = qq - a (for infields)
P4 = qq - a/2 (for endfields)
ym:  according to Annex B
Yo = 1,25 (for support reaction in continuous beam on the safe side)
dq = Ya - Ok (design wind suction load [N/mm?])
Ya:  according to national provisions
a: length of the shortest glass edge (4-sided support) or
span length (2-sided support) [mm]

If only two sides of the pane are supported two toggles right next to each other are required next
to the corner. These toggles are regarded as one.

The polygonal toggles shall be stressed by symmetric loads to adopt the higher load bearing
capacity of the toggles and to avoid torsional stress in the frame profiles and unallowable
deformation. If this cannot be assured only the load bearing capacity for toggles in endfields as
per table 1 is possible.
The minimum embedment depth of the toggles into the U-profiles is to be 7 mm.

2.2.4.4 Structural bond

The structural bond shall be verified under the actions given in section 2.2.4.1. It shall be verified
that the structural bond does not obtain any stresses exceeding the design stresses according to
the respective ETA for the structural sealant (see 2.1.4).

The effective thickness ros of the structural bond with inserted U-profile (for triple glazed
insulating units: inner bond of the insulating glass) shall be verified by:

reﬁzr/kZB'a'qk/(z'odes)

r: thickness of the structural bond [mm]
k=(15-d/400 + 3)
d: distance of first toggle to the neighbouring glass corner [mm]
a: length of the shortest glass edge (4-sided support) or
span length (2-sided support) [mm]
ak: characteristic wind suction loads according to 2.2.4.1 on the structural bond
with U-profile [N/mm?]
R: proportional value of the wind load to be transferred by the structural bond depending on

the stiffness of the single panes
Odes = Rus / Yot (according to ETA for the structural sealant) [N/mm?]
Yiot: global safety factor according to Annex B
The allowable design stress of the structural sealant is given in its respective ETA (see 2.1.4).

The design of the structural bond has to be carried out in accordance with the regulations of the
Member State, in which the infill elements will be used (see Annex B).

Z38381.13 8.04.04-63/11
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The glass supports according to 2.1.5 shall be verified for the self-weight loading of the infill
element according to national regulations (see Annex B). The centre of gravity of the self weight
of the infill elements shall be controlled. The eccentricity of the load may not exceed 37 mm. For
details see the processing guidelines of the system supplier Eduard Hueck GmbH & Co. KG.

The resistance of the different glass supports is given in table 2 to table 4.

Table 2: Load bearing capacity of standard glass supports (Full infill element)

System Article No. glass support Frk [kN]
996165 2,60
996166 2,60
Trigon 50
996167 3,00
996168 3,00
996327 2,60
996328 2,60
996329 3,00
Trigon 60
996330 3,00
499682 4,50
499635 6,00
Table 3: Load bearing capacity of reinforced glass supports (full infill element)
System Article No. Glass thickness Variation Frk [kN]
transom [mm]
without angle 2,60
40 to 48 with 1 angle 3,10
: with 2 angles 3,50
Tr9on 5% | 519353 or 519354
9 without angle 2,20
50 to 58 with 1 angle 2,70
with 2 angles 3,10

Z38381.13
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Table 4: Load bearing capacity of glass supports for high infill weights (full infill element)

System T-connector | Fixing of vertical glass Insert profile in Frk [kN]
support mullion
Standard 4 screws
4,44
T-connector 2 screws/2 bolts
without insert profile
Trigon 50/ | T-connector 4 screws
. ; 7,22
Trigon 60 | for high loads 2 screws/2 bolts
; 4 screws
Insert profile with insert profile 9,92
as T-connector 2 screws/2 bolts

Mechanical safety devices (emergency retainers)

Mechanical safety devices (see 2.1.7) may be installed in case of bond failure according to the
requirements of the national regulations of the Member States. Bond failure shall be regarded as
an exceptional load case. The safety devices shall be located on at least two opposing edges of
the glass pane. The load bearing capacity of the safety devices are given in table 5.

Table 5: Load capacity of mechanical safety devices

Safety device Article No. Load Frk [kN]
one-sided 3,17
Hat 997260
symmetric 5,84
one-sided 2,54
Plate 997259
symmetric 3,62

The design calculation is to be done in accordance with the national provisions of the Member
States, for details see Annex B.

The support reactions of the mechanical safety devices due to a load on the outer glass pane
shall be calculated by FEM simulation.

The required distance "e" between two safety devices can alternatively be calculated according
to the following manual calculation when respecting the constructive requirements as follows.
The distance "d" of the first safety device from the corner has to be inferior to the distance "e"
between two safety devices. The minimum distance between two safety devices is 500 mm.

500 mm < ey = Fra/Pg
Fra = Fr/ (Ym - YD)
P4 = qq - a (for infields)
Pq4 = qq - a/2 (for endfields)
ym = according to Annex B

vo = 1,25 - 1,125 = 1,41 (for support reactions in continuous beams with cantilever arm, on the
safe side)

dq = Ya - Ok (design wind suction load [N/mm?])

Yya:  according to Annex B

a: length of the shortest glass edge (4-sided support) or
span length (2-sided support) [mm]

8.04.04-63/11
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2.2.4.7 Deflection of the framing profiles

The deflection of the framing profiles supporting the pane edges shall not exceed - in the area of
the pane edge - 1/200 of the pane edge length concerned. For pane edges of insulating glasses

225

2.2.6

Z38381.13

it shall, however, not exceed 15 mm.

Protection against noise (ER 5)

In the context of issuing this ETA the verification of performance capacities of the protection
against noise was not performed. For the verification of the entire fagcade structure, regarding the

protection against noise, the regulations of the Member States shall apply.

Energy economy and heat retention (ER 6)

For the verification of the entire fagcade structure, regarding the energy economy and thermal
insulation according EN ISO 12631 the following U, (transom) and U, (mullion) values are

given:

TRIGON 50 with PP insulating web

Profile b [mm] | i [mm] U / Upn
[W/m2K]
519 300 50 32 1.408
519 352 50 100.5 1.476
519 356 50 193.5 1.504

U,/ Uy, [W/m?K] = 0.0006 * I [nm] + 1.3999

TRIGON 60 with PP insulating web

Profile b [mm] | I [mm] Uy / Up
[W/m23K]
523 300 60 32 1.336
523 352 60 100.5 1.398
523 356 60 193.5 1.425

U,/ Uy, [W/m?K] = 0.0005 * I [nm] + 1.3281

TRIGON 50 with foam profiles

Profile b [mm] | I [mm] Uy / Up
[W/mZ3K]
519 300 50 32 0.911
519 352 50 100.5 0.939
519 356 50 193.5 0.951

U,/ U, [W/m?K] = 0.0002 * I [nm] + 0.9075

TRIGON 60 with foam profiles

Profile b [mm] | I [mm] Uy / Up
[W/mZ3K]
523 300 60 32 0.874
523 352 60 100.5 0.901
523 356 60 193.5 0.913

U,/ Uy, [W/m?K] = 0.0002 * I [nm] + 0.8705

bs = profile height [mm]
Il = profile depth [mm]

EN ISO 12631:2012
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Thermal performance of curtain walling - Calculation of thermal

transmittance
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3 Evaluation and attestation of conformity and CE marking

3.1 System of attestation of conformity

According to the decision of the European Commission of 24.06.1996 published in the Official
Journal of the European Communities L 254 of 08.10.1996 the system 2+ of attestation of
conformity for structural sealant glazing kit according to type | of ETAG 002-1 and the system 1
of attestation of conformity for type Il of the ETAG 002-1 apply. These systems are defined in
the following:

System 1: Certification of the conformity of the product by a notified body on the basis of:
(@) Tasks for the manufacturer:
(1)  factory production control;

(2) further testing of samples taken at the factory by the manufacturer in accordance
with a prescribed test plan;

(b)  Tasks for the notified body:
(3) initial type-testing of the product;
(4) initial inspection of factory and of factory production control;
(5) continuous surveillance, assessment and approval of factory production control;

System 2+: Declaration of conformity of the product by the manufacturer on the basis of:
(a) Tasks for the manufacturer:
(1) initial type-testing of the product;
(2) factory production control;
(3) testing of samples taken at the factory in accordance with a prescribed test plan.
(b)  Tasks for the notified body:
(4) certification of factory production control on the basis of:
- initial inspection of factory and of factory production control;
- continuous surveillance, assessment and approval of factory production control.

3.2 Responsibilities

To ensure that the product is in conformity with this European technical approval the following
controls are required. They are described in detail in the control plan which is part of the
technical documentation of this European technical approval. The control plan is laid down in the
context of the factory production control system operated by the manufacturer and deposited

with Deutsches Institut fr Bautechnik.17

The manufacturer may only use the initial / raw / constituent materials stated in the technical
documentation of this European technical approval.

Tasks for the assessment of conformity for system 1

The manufacturer shall, on the basis of a contract, involve a body which is approved for the
tasks referred to in section 3.1 in the field of SSG-systems in order to undertake the actions laid
down in the following table. For this purpose, the control plan shall be handed over by the
manufacturer to the approved body involved.

The control plan is a confidential part of the European technical approval and only handed over to the approved body
involved in the procedure of attestation of conformity.

Z38381.13 8.04.04-63/11
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Tasks

Contents

Manufacturer Factory production control

Permanent internal control of production; all
the elements, requirements and provisions
adopted by the manufacturer shall be
documented in a systematic manner in the
form of written policies and procedures,
including records of results performed. The
results shall be recorded and evaluated in
accordance with the provisions of the control
plan. Type, scope, frequency and
documentation of the tests are laid down in
the control plan.

Testing of samples taken

Testing of samples taken at the factory in

at the factory accordance with a prescribed control plan.
Notified Body Initial type-testing of the In the manufacturing plant an initial type-
product testing is required. Execution and

documentation of the tests in accordance
with the control plan by an approved body.

Initial inspection of the
manufacturing plant and
factory production control

The notified body has to verify that the
manufacturing plant, in particular the staff
and equipment, and the factory production
control, are suitable to ensure continuous and
orderly manufacturing of the products in
compliance with the provisions given in
section 2.1 and in the Annexes of the
European technical approval.

continuous surveillance,
assessment and approval
of factory production
control

The notified body shall perform at least twice
a year a surveillance at the manufacturing
plant. It shall be verified that the factory
production control is maintained taking into
account the specified control plan.

EC certificate of conformity

The approved certification body shall issue
an EC certificate of conformity of the product
stating the conformity with the provisions of
this European technical approval.

Tasks for the assessment of conformity for system 2+

Electronic copy of the ETA by DIBt: ETA-13/0675

The manufacturer shall, on the basis of a contract, involve a body which is approved for the
tasks referred to in section 3.1 in the field of SSG-systems in order to undertake the actions laid
down in the following table. For this purpose, the control plan shall be handed over by the
manufacturer to the approved body involved.

The manufacturer shall make a declaration of conformity, stating that the construction product is
in conformity with the provisions of this European technical approval.
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Tasks

Contents

Manufacturer

Initial type-testing of the
product

Execution and documentation of the tests in
accordance with the control plan.

Factory production control

Permanent internal control of production; all
the elements, requirements and provisions
adopted by the manufacturer shall be
documented in a systematic manner in the
form of written policies and procedures,
including records of results performed. The
results shall be recorded and evaluated in
accordance with the provisions of the control
plan. Type, scope, frequency and
documentation of the tests are laid down in
the control plan.

Testing of samples taken
at the factory

Testing of samples taken at the factory in
accordance with a prescribed control plan.

Notified Body

Initial inspection of the
manufacturing plant and
factory production control

The notified body has to verify that the
manufacturing plant, in particular the staff
and equipment, and the factory production

Electronic copy of the ETA by DIBt: ETA-13/0675

control, are suitable to ensure continuous and
orderly manufacturing of the product in
compliance with the provisions given in
section 2.1 and in the Annexes of the
European technical approval.

The notified body shall perform at least twice
a year a surveillance at the manufacturing
plant. It shall be verified that the factory
production control is maintained taking into
account the specified control plan.

EC certificate of conformity | The approved certification body shall issue
an EC certificate of conformity of the factory
production control stating the conformity with
the provisions of this European technical
approval.

continuous surveillance,
assessment and approval
of factory production
control

The EC certificartes and the results of the factory production control and the continuous
surveillance shall be submitted by the notified body or the manufacturer to the Deutsches Institut
fur Bautechnik, on request.

In cases where the provisions of the European technical approval and its control plan are no
longer fulfilled, the certificate of conformity has to be invalidated and Deutsches Institut fur
Bautechnik has to be informed.

3.3 CE marking

The CE marking shall be affixed on the product itself, on the label attached to it, on the
packaging or on the accompanying document. The letters "CE" shall be followed by the
identification number of the approved certification body, where relevant, and be accompanied by
the following additional information:

- the name and address of the manufacturer (legal entity responsible for the manufacturer)
and the manufacturing plant,

- the last two digits of the year in which the CE marking was affixed,
- the number of the EC certificate of conformity for the product (system 1),

Z38381.13 8.04.04-63/11
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- the number of the EC certificate for the factory production control (system 2+),
- the number of the European technical approval,
- - identification of the product Trigon SG 50/60.

Assumptions under which the fitness of the product for the intended use was favourably
assessed

Manufacturing

The European technical approval is issued for the product on the basis of agreed information,
deposited with Deutsches Institut fur Bautechnik, which identifies the product that has been
assessed and judged. Changes to the product or production process, which could result in this
deposited information being incorrect, should be notified to Deutsches Institut fir Bautechnik
before the changes are introduced. Deutsches Institut fir Bautechnik will decide whether or not
such changes affect the approval and consequently the validity of the CE marking on the basis
of the approval, and if so whether further assessment or alterations to the approval shall be
necessary.

The infill elements may only be manufactured in the manufacturing plants as noted on the front
page. The manufacturers are to be trained by Eduard Hueck GmbH & Co. KG, Liidenscheid.

The surfaces to be sealed may only be prepared in conformity with the manufacturing directives.
Bubbles, holes or inclusions in the structural sealant are not permissible.

Installation

The infill elements shall be fixed to the supporting structure according to the processing
guidelines of the company Eduard Hueck GmbH & Co. KG, Lidenscheid, such, that no
restraints may occur in the elements. The installation shall be performed by experts only, which
have been trained for these works by the company Eduard Hueck GmbH & Co. KG,
Ludenscheid.

When the toggles of the infill elements are installed only on two sides of the pane (uniaxial load),
two toggles are required next to each corner of the pane.

It shall be ensured that at least half of the thickness of the exterior pane of the insulating glass
unit is supported. In case of an exterior glass pane out of laminated safety glass, at least half of
the outer pane of the laminated safety glass shall be supported.

Each emergency retainer (see 2.1.7) shall cover the edge of the glass according Annex 6,
respecting 3 mm tolerance for installation.

In endfields the emergency retainers shall be supported opposite to the glass pane by
appropriate means.

8.04.04-63/11
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5 Indications to the manufacturer

5.1 Packaging, transport and storage
The manufacturer shall take suitable precautions for packaging, transport and storage to ensure
that glass elements are protected against damage by, e.g. breakage, scratching, splitting or
contamination.
Suitable arrangements have to be made to prevent the application of unacceptable loads to the
structural seal, for example the provision of suitable racks, and to prevent exposure to water,
solar radiation or significant changes of temperature, by protecting with covers.

5.2 Use, maintenance, repair
The cleaning of the fagcade may only be performed by using water with the addition of not more
than 1 % surface-active agents without any other chemical additives and/or any aggressive
cleaning methods (e.g. blast-cleaning with steam pressure).

Uwe Bender beglaubigt:

Head of Department Herr

738381.13
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National provisions for glass products Annex A
1. Provisions for the production of float glass (soda lime silicate glass)*
Class | Member States Technical rule Additional provisions
A Germany DIN EN 572-9 and Bauregelliste Indication of the
(‘Construction Products List’) A Part |, bending tensile
serial No 11.10 strength
B EN 572-9
2, Provisions for the production of thermally toughened soda lime silicate safety glass
(ESG)*
Class | Member States Technical rule Additional provisions
A Germany DIN EN 12150-2 and Bauregelliste Indication of the
(‘Construction Products List’) A Part 1 bending tensile
serial No 11.12 strength
B EN 12150-2
3. Provisions for the production of heat-soaked soda lime silicate safety glass (ESG-H)*
Class | Member States Technical rule
A Germany Provisions for the production of heat-soaked thermally toughened

soda lime silicate safety glass (ESG-H), see Bauregelliste
(‘Construction Products List’) A Part 1, serial No 1.13

B EN 14179-2

4. Provisions for the production of heat strengthened soda lime silicate glass (TVG)*
Class | Member States Technical rule
A Germany DIN EN 1863-2 and allgemeine bauaufsichtliche Zulassung

('National technical approval') for heat strengthened soda lime
silicate glass/TVG

B EN 1863-2
5. Provisions for the production of laminated safety glass with PVB foil (VSG)*
Class | Member States Technical rule
A Germany DIN EN 14449 and Provisions for the production of laminated safety

glass with PVB foil, see Bauregelliste (‘Construction Products List’) A
Part 1, serial No 11.14

B EN 14449

Z38381.13 8.04.04-63/11
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6. Provisions for the production of insulating glass units *
Class | Member States Technical rule Additional provisions
A Germany DIN EN 1279-5 and Bauregelliste Indication of the
(‘Construction Products List’) A Part |, bending tensile
serial No 11.16 strength
B EN 1279-5 and EN 15434

*

Z38381.13

The national provisions of the Member States, not listed in this column, shall be taken into account.
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Annex B

devices in case of
bond failure

System part Class | Member state | Values Additional provisions
Glass pane in case A Germany ym = 1,1 Ya is chosen according to the national
of bond failure provisions for accidental loads
Mechanical fixing A Germany ym = 1,25 | ya is chosen according to the national
devices (Toggle) provisions
Structural bond with A Germany Yiot = 6 The verification is executed with
U-profile characteristic loads as y is a global
safety factor
Outer structural bond Germany r=6 mm | Verification according to ETAG 002-1
on triple glazed Viot = 6
insulating unit ¢
Glass supports A Germany ym=1,0 ym and y, are chosen according to the
ya=1,0 national provisions for serviceability

’ limit state

Mechanical safety A Germany ym = 1,1 Ya is chosen according to the national

provisions for accidental loads

*

Z38381.13

The respective national provisions of the member states not listed here are to be respected.
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Standard Unterkenstruktlon Trlgon 50 / 60
Standard subcontruction Trigon 50 / 60

Sllkon sllicone
Dow Comlng
Skasl

,,.-%“

| m \\2993945
Z 911944

Slilkondichtung
Silicone gasket

“% Alle Profllkoemblnationen sowle dle
Sedenverarbeltung - slehe Katalog Trlgr:un :

'\ Z 993945 Profle comblnatlon as well as system
291 1944 processing - see catalogue Trgon

Trigon SG

Annex 1
System scheme - Double insulating glass unit X
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Daw Comlhg
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\, Z 993946
Z 911944

Shlkondlchiung
Sllcone gasket

‘\___\ Z 993946

Z£911944

Standard Unterkonstruktlon Trigon 50/ G0
Standard subcontructlon Trlgon 50 / 60

=

Alle Profllkomblnatlonen sowle die
Serienverarbeiiung - siehe Katalog Trigon
Proflle comblnatlon as well as system
processing - see catalogue Trlgon

Trigon SG

System scheme - Triple insulating glass unit

Annex 1a
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Systemiberslcht Tdgon mit 2-fach und 3~fach Iscllerverglasung und Bristungsverglasung
System-scheme Trigon with double and triple Insulating glazing and spandrel glazing
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System scheme - Sectional drawing — Type of fixing V1 and V2
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23,3

Plosten / Rlegelprofll
Mulllon proflle f Transom proflle

@.

PE - Tragerprofl
Seallng gasket

®

.

Glashaker nach Tabele
Slngle Toggle as per table

©

Fassadenschraube
Fagade flxing screw

Alu / Edelstahl U-Profl P 498633/ 2 917109
Alu / stalnless steal U=proflle

Dow cornlng 993 / 3362 / Slkasl 5G 500

Sealant

®

®

.

@

~
A

G

Glasdichtung Innen, s. Verglasungstabelle Fassade
Intermal glazing gasket, cf. fagade glazing table

233

@ Do cornlng 791 / Slkasll WS 605 5
Sealant acc. to. 2.1.8.8

@- Aussenschelbe aus ESG, ESG-H oder V5G aus
2x ESG
Cuter pane made of thermally toughened safety
glass with or without heat=soaked or laminated
glass LSG

10 Distanzklp Z 918070
Distance clp

@ Aluminlumprofll P 519903
Aluminlum proflle

@_ Dammprofll, 5. Verglasungstabelle Fassade
Insulating proflle, cf, fagade glazing table

Trigon SG

System scheme — Sectional drawing — Polygonal fagade

Annex 1c
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System=scheme Trdgon = weather seallng

S0 (B0}

Systemiberslcht Trigon - Wetter Verslegelung

733
23,3
J:L
Toup

22 _|9|__ 2 _|9|__
planmatiger Toggleeinstand
regular toggle setting
&0 (60) 50 (80)
14 (19

22 9 22

—

planmatiger Toggleeinstand
regular toggle setting

Massverslegelung
Wet seal

Trockenverslegelung
Dry seal

Trigon SG

System scheme - Anchoring depth of the toggles — Sealing
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. Annex 2
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Var.1
ohne Winkel
no angle

Var. 2
1 Winkel
1 angle

Fultpunkt
sl

Fultpunkt
sl

Var. 3
2 Winkel
2 angle

Trigon SG

Glass support
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Optlonal: 2 Screws and 2 bolis

4 Screws
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Standard T-Verblnder
Standart T-Connector

Trigon SG

Glass support
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Winkelbaralch a | Arlkel Nr. | Kennung [Stufe X
Angle range a Arlde Mo,  |ldentliler [Step X
1717 = 176" Z 993976 A 3
1e6*-171° | 2 993977 B 5
161" =188 | Z 993978 Cc 7
156° - 181 Z 993979 D 9
151°-186° | Z 993980 E 1"
146° = 151" Z 993981 F 13.5
1ev =148t | 2993982 G 16
138 =141 [ 2 993983 H 18
1317-136" | Z 993984 | 20,5
1267 = 131" Z 996279 J 23.5
121" = 128" Z 996278 K 28.5
1Me =121 | Z 996277 L 29
1117 = 1197 Z 996276 M a2
e =117 | £ 996275 N 36
10t -108" | Z 996255 o] 27
96° - 101" Z 996256 P £l
91° - gg° Z 996257 Q 35
BE" - 21" £ 996258 R 40
B1° - a8 £ 996171 s 45
75t . 81° Z 996172 T 51

Trigon SG

Toggles for polygonal fagades

Annex 5a

Z58478.13

8.04.04-63/11




Electronic copy of the ETA by DIBt: ETA-13/0675

Page 34 of European technical approval Deutsches
ETA-13/0675 of 28 June 2013 Institut

far
English translation prepared by DIBt Bautechnik

Mothalter Trlgon fir 2-fach und 3-fach lsollerverglasung und Bristungsverglasung
Safety devlce for double and trple Insulating glazing and spandrel glazing

£ 987258

—

B

(je nach Elnbautoleranz)
11-14

—_—l

(Je nach Elnbautcleranz)

I:I|
Z 587260 ]_._l £ QQTEEQ
Z 997p60 R
\ [ = :
44 - E |
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f =
=]
m Lo
ﬂ T
[ |
2 o w@
L =
[&]
m
=
@
=
Z 987259
|
= [ 1
r a2l

Trigon SG

Annex 6
Mechanical safety devices (emergency retainers) X
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maz. 2000 max. 3000
_.-"-_?‘IJ._ [l 4020 B0 = 40
g _ _ L i
; = - - T‘ o T '
I - I
0 ' [ 1] '
| |
ul | o p_: I | i |
§|r ul i o :,;' i
-t | I |
B | o | o
2 e e . B e e . 2]
T :
s | E i
: |
s I
= |
2 |, |
I
5 i — ; |
= ) = &K I
5 =200
rmax. 3000 mias, 3000
0 m AL 2= 40
| By i 50 o400 £0- 401 S-An )s0-d0f Ly L
=l s R il s S s Ml v il
| )
|
I
zwelsellge Lagarung drelzehige Lagerung
! g
I
' g g
| I IV - 4 - ] &
' -] 3
! E on E
! op
! op
I
. op
|
|
g 1' = oo - 3 3} & : &
We2ly  |s0-c0f | Ml e 5= 41 m s
04 EeLEI
Trigon SG

Arrangement of the toggles Annex 7
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