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This expert opinion comprises 39 pages of text and 29 sheets of appendices. 

It may only be reproduced in its entirety. Partial reproduction requires the authors’ permission. 
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1 Reason and Purpose of this Expert Opinion 

The standardisation work has progressed to the point where open questions and shortcomings 

need to be discussed in detail and supplementary measures defined. This contribution puts 

forward recommendations. 

2 Documents, Fundamentals of the System Structure 

2.1 Standards and Regulations Referenced 

 [1] European Organisation for Technical Approvals (EOTA), Kunstlaan 40 (Avenue des 

Arts), B-1040 Brussels : ETAG No. 004 – Guideline for European Technical Approval of 

External Thermal Insulation Composite Systems with Rendering. (Leitlinie für 

europäische technische Zulassungen für außenseitige Wärmedämmverbundsysteme 

mit Putzschicht) 

 a) Edition March 2000, promulgated 20.02.2001. 

 b) Edition March 2000, revised August 2011, promulgated 13.10.2011. 

 c) Edition March 2000, revised August 2011, revised February 2013. The document 

was further developed into the European Assessment Document EAD 040083-00-0404 

External Thermal Insulation Composite Systems (ETICS) with Renderings.d) Edition 

January 2019, © EOTA 2020 (Decision (EU) 2020/1574).[2] prEN 17 237:2020 

(01-12-2020): Thermal insulation products for buildings – External thermal insulation 

composite kits with renders (ETIC kits) – Specifications (Wärmedämmstoffe für 

Gebäude – Außenseitige Wärmedämmverbundsysteme mit Putzoberfläche (WDVS) 

Spezifikation) 

(CEN-TC88-WG18_N1174_2020-12-01_EN_17.237_working_document_clean_versio

n.) 

 [3] DIN EN 13 499 Edition December 2003: Thermal insulating products for buildings – 

External thermal insulation composite systems (WDVS) made of expanded polystyrene 

– Specification.[4] DIN EN 13 500 Edition December 2003: Thermal insulating products 

for buildings – External thermal insulation composite systems (WDVS) made of mineral 

wool – Specification. 

 [5] DIN EN 1607, Thermal insulating products for building applications – Determination 

of tensile strength perpendicular to the plane of the boards; German version 

EN 1607:2013. 

 [6] DIN EN 12090, Edition June 2013, Thermal insulating products for building 

applications – Determination of behaviour under shear stress. 

 [7] DIN EN 13 494, Edition July 2017: Thermal insulating products for building 

applications – Determination of the tensile bond strength between adhesive (mortar) 

and insulation material and between base coat and insulation material. 
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 [8] DIN EN 13 495, Edition November 2019: Thermal insulating products for building 

applications – Determination of the pull-off resistance of external thermal insulation 

composite systems (WDVS) (foam-block method). 

 [9] DIN EN 16 382, Edition January 2017: Thermal insulating products for building 

applications – Determination of the pull-through resistance of plate fixings in thermal 

insulating products; German version EN 16382:2016. 

 [10a] DIN EN 1990, Edition December 2010: Eurocode – Basis of structural design. 

German version EN 1990:2002 + A1:2005/AC:2010. 

 [10b] DIN EN 1990/NA, Edition December 2010: National Annex – Nationally defined 

parameters – Eurocode: Basis of structural design. 

 [11] DIN EN 1991-1-4, Eurocode 1: Actions on structures – Part 1-4: General actions – 

Wind loads; German version EN 1991-1-4:2005 + A1:201 + AC:2010. Edition 

December 2010. With: DIN EN 1991-1-4/NA, National Annex – Nationally defined 

parameters – Eurocode 1: Actions on structures – Part 1-4: General actions – Wind 

loads. Edition December 2010. 

 [12] EOTA, Kunstlaan 40 (Avenue des Arts), B-1050 Brussels: ETAG No. 001, 

Guideline for European Technical Approval of Metal Anchors for Use in Concrete. 

Amended November 2006, Part 1: Anchors in general. 

 [13] EOTA, Kunstlaan 40 (Avenue des Arts), B-1040 Brussels: ETAG No. 014 – 

Guideline for European Technical Approval of Plastic Anchors for fixing External 

Thermal Insulation Composite Systems with Rendering. 

 a) Edition January 2002. The document was further developed into the European 

Assessment Document EAD 330196-01-0604 Plastic Anchors made of Virgin or 

Non-virgin Material for fixing External Thermal Insulation Composite Systems with 

Rendering. 

b) Edition July 2017, © EOTA 2017 (2017/C 379/07). 

 [14] EOTA, Kunstlaan 40 (Avenue des Arts), B-1040 Brussels: ETAG No. 020, Edition 

March 2006 / amended version March 2012 – Guideline for European Technical 

Approval of plastic anchors for multiple use in concrete and masonry for non-structural 

applications. Part 1-5, Annex A-C. 

 

2.2 Other Documents Referenced 

 [15] CEN/TC88/WG18 External Thermal Insulation Composite Systems: Document 

CEN/TC88/WG18 N 681 Safety Factor for Pull-Through Resistance under Wind Load, 

19 May 2015 (letter from fobatec GmbH dated 13.05.2015 to DIN, CEN / TC 88 / WG 

18) 
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2.3 Fundamentals of the Structure of Common and Considered System 

Variants 

Annex 1 describes the typical construction methods used on external walls in solid and timber 

construction, in order to categorise them within the framework of standardisation regulations. 

Since the standard is also intended to cover systems with purely mechanical fixings, the system 

descriptions include those systems which, in Germany, are typically fastened solely by 

mechanical means: these are systems with soft wood fibre insulation boards, fixed to timber or 

wood-based substrates. 

However, the standard does not cover these systems applied to timber or wood-based 

substrates, as it only considers concrete and masonry as valid substrates. 
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3 Standardised System Structures and System Components 

3.1 Structure of Facade Systems According to EN 17.237 

The standard defines the following system types: 

I. ETICS adhered and “constructively” dowelled (installation aid) 

II. ETICS adhered only 

III. ETICS adhered and dowelled with plate anchors 

IV. ETICS adhered and dowelled with spiral anchors 

V. ETICS mechanically fixed with plate anchors only 

VI.. ETICS adhered and fixed with profiles/rails 

VII. ETICS mechanically fixed with profiles, rails and, if applicable, with plate anchors 

VIII. ETICS mechanically fixed with metal mesh 

 

The standard provides for the following 10 types of insulation materials: 

• MW-L = Mineral Wool – Lamella 

• MW-P = Mineral Wool – Slab 

• EPS/S = Expanded Polystyrene Rigid Foam Boards – Standard 

• EPS/SD = Expanded Polystyrene Rigid Foam Boards – Elasticised 

• XPS = Extruded Polystyrene Rigid Foam Boards 

• PU = Polyurethane Rigid Foam Boards 

• PF = Phenolic Resin Rigid Foam Boards 

• CG = Foam Glass Insulation Boards 

• ICB = Cork Insulation Boards 

• WF = Soft Wood Fibre Insulation Boards 

 

System variants commonly used in Germany are presented in Annex 1; these systems are 

assigned to the corresponding variants defined in the standard within this expert opinion. 

 

3.2 Basic Requirements for the Components 

In chapter "1 Scope", basic requirements for the system components are already defined. 

These are summarised and discussed below: 

 

EN 17.237 – 1.2.1. Adhesive Mortar or Adhesive – PUR Adhesive Foam 

The requirements for adhesive mortar or adhesive regarding tensile bond strength (tested in 

accordance with EN 1542:1999) on smooth concrete slabs are defined as follows: 

• ϬHz,tr ≥ 250 kPa; one value may be lower but must be at least ≥ 200 kPa 

• ϬHz,ns ≥ 80 kPa; one value may be lower but must be at least ≥ 60 kPa 

After water immersion for 48±3 hours – re-drying for 17±3 hours at 23±2 °C/50±5 % 

RH: 

• ϬHz,rtr ≥ 250 kPa; one value may be lower but must be at least ≥ 200 kPa 
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After water immersion for 48±3 hours – re-drying for 168±5 hours at 23±2 °C / 50±5 % RH 

 

Resulting Consequence – Adhesive Mortar or Adhesive – PUR Adhesive Foam 

From this definition of the properties, the following consequences arise: 

• Adhesive mortar, adhesive or adhesive foam must be formulated/designed in such a 

way that they can absorb bonding forces; 

• Adhesive mortar, adhesive or adhesive foam must be formulated/designed to be 

moisture-resistant, and thus capable of absorbing bonding forces on a permanent basis; 

• Adhesive mortar, adhesive or adhesive foam, once installed, absorb forces. This must 

be taken into account in the intended load-bearing model and the defined verification 

concept. 

EN 17.237 – 1.2.2 Insulation Materials 

Requirements for the insulation materials are defined according to "Table 1". 

Table 1. (EN 17.237, Abs. 1.2.2) : Limits of thermal insulation used for ETIC-kits covered 
by the scope 

Systemtyp 
 

MW-
L 

MW-
P 

EPS/
S 

EPS/
SD 

XPS/
- 

PU/- PF/- CG/- ICB/
- 

WF/- 

Längen-, Breiten-Toleranz  EN 822 
[mm] 

-1/ 
+3 

±5 ±2 ±2 ±2 ±2 ±2 ±2 ±3 ±3 

Dicken-Toleranz  [mm] EN 823 ±1 +3/ 
-1 

±1 ±1 ±1 (a)±2 
bis 
±4 

(b)±2 
bzw. 
-2/+5 

±2 (c)±1 
bis 
±2 

+3/ 
-1 

Rechtwinkligkeits-Tol.  [mm/m] EN 824 ≤5 ≤5 ≤3 ±2 ±2 ≤3 ±2 ±2 ≤2 ≤3 

Ebenheits-Toleranz  [mm] EN 825 ≤4 ≤6 ≤3 ≤3 ≤3 ≤5 ≤5 ≤2 ≤2 ≤3 

Dimensionsstabilität 70°C/90% EN 1604 
[%] 

±1 ±1 ≤2,0 ±2,0 ±2 (d)≤2 
bis ≤4 

±1,5 ±0,5 
±0,1 

±1,0 ±3 

Zugfestigkeit senkr. z. Wandfl. EN 1607 
[kPa] 

≥80 ≥5 ≥80 
≥150 

≥80 ≥100 (e)≥80 
≥50 

≥80 ≥100 ≥50 ≥7,5 

Scherfestigkeit  [kPa] EN 12090 ≥20 - ≥30 ≥20 ≥100 (f)≥30 
≥20 

≥30 ≥50 ≥50 - 

Schubmodul  [MPa] EN 12090 ≥1 - ≥1 ≥0,3 ≥3 (g)≥1 
≥0,35 

≥0,35 ≥1 ≥1 - 

Wasseraufnahme  [kg/m²] EN 1609 ≤1,0 ≤1,0    ≤1,0 ≤1,0 ≤0,5 ≤0,5 ≤1,0 

Wasseraufnahme  [kg/m²] EN 12087   ≤0,5 ≤0,5 ≤1,5 
Vol% 

     

Druckspannung (10%Stauchung) EN 826 
[kPa] 

 (h) 
≥10 
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(a) ±2 (bonded <80mm); ±3 (mechanically fixed <80mm); ±3 (bonded ≥80mm);  

±4 (mechanically fixed ≥80mm thickness) 

(b) ±2 (<140mm); -2/+5 (≥140mm thickness) 

(c) ±1 (20-50mm); ±2% max. ±2mm (>50mm thickness) 

(d) ≤2 (bonded, length and width); ≤2 (bonded, thickness); ≤3 (mechanically fixed, length and 

width); ≤4 (mechanically fixed, thickness) 

(e) ≥80 (bonded); ≥80 (mechanically fixed) 

(f) ≥30 (bonded); ≥20 (mechanically fixed) 

(g) ≥1 (bonded); ≥0,35 (mechanically fixed) 

(h) ≥10 (only for fixing method VIII) 

For comparison, the requirements listed in German general building authority approvals (abZ) / 

general type approvals (aBg) are compiled in Table 3.2-1. 

Table 3.2-1: Requirements for Insulation Materials According to abZ/aBg 

Green highlighting: Significant deviations are present 

Yellow highlighting: No entries here; values according to Table 1 

No highlighting: Values from Table 1 are identical to the requirements according to abZ / aBg 

(µ) 

Systemtyp MW-

L 

MW-

P 

EPS

/S 

EPS

/SD 

XPS

/- 

PU/- PF/- CG/- ICB/

- 

WF/- 

Längen-, Breiten-Toleranz  EN 822 

[mm] 

Breite 
-1/+3 

Länge 

±5 

Breite 
±2 

Länge 

±5 

±2 ±2 ±2 ±2 ±2 ±2 ±3 ±3 

Dicken-Toleranz  [mm] EN 823 ±1 +3/ 

-1 

±1 ±1 ±1 ≤120 

±2 

>120 

±3 

≤2 ±2 (c)±1 

bis 

±2 

+3/ 

-1 

Rechtwinkligkeits-Tol.  [mm/m] EN 824 ≤5 ≤5 ±2 ±2 ±2 ±2 ≤2 ±2 ≤2 ±2 

Ebenheits-Toleranz  [mm] EN 825 ≤3 ≤3 ≤3 ≤3 ≤3 ≤3 ≤3,5 ≤2 ≤2 ≤3 

Dimensionsstabilität 70°C/90% EN 1604 

[%] 

≤1 
DS(70,-) 

≤1 
DS(70,-) 

≤2 
DS(70,-) 

±2,0 ±2 -0,5/1,4 

L / B 

-0,5/1,0 

Dicke 

≤0,5 

L / B 

≤1,5 

Dicke 

±0,5 

±0,1 

±1,0 ±3 
DS(70,-) 

Zugfestigkeit senkr. z. Wandfl. EN 1607 

[kPa] 

≥80 ≥5 ≥100 ≥80 ≥100 gekl 

≥80 

gekl+dü 

≥50 

≥60 ≥100 ≥50 ≥7,5 

Scherfestigkeit  [kPa] EN 12090 ≥20 - ≥50 ≥20 ≥100 ≥50 ≥30 ≥50 ≥50 - 

Schubmodul  [MPa] EN 12090 ≥1 - ≥1 ≥0,3 ≥3 ≥1 - 3 ≥0,35 ≥1 ≥1 - 

Wasseraufnahme  [kg/m²] EN 1609 ≤1,0 ≤1,0 ≤0,2   ≤0,3 ≤1,0 ≤0,5 ≤0,5 ≤1,0 

Wasseraufnahme  [kg/m²] EN 12087 ≤3 ≤3 ≤0,5 ≤0,5 ≤1,5 

Vol% 
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Druckspannung (10%Stauchung)EN 826 

[kPa] 

≥40 ≥5 k.A.   ≥100 ≥100   ≥40 

 

The designation “Limits” appears to be unclear. It must be clearly stated whether these are 

actual requirements or merely threshold values, as this affects the functionality of the ETICS. 

The following key differences are apparent: 

(1) The dimensional accuracy of MW insulation materials is regulated very “generously” in 

the standard. 

(2) No requirements are set for the shear modulus and shear strength of MW-P; this will be 

examined in greater detail below. 

(3) For other board types (PU, PF), the standard also falls short of the requirements 

previously in effect.Es fallen folgende wesentliche Unterschiede auf: 
 

Deficiencies, Gaps – Insulation Materials – Dimensional Accuracy (Permissible 

Deviation) 

The following major shortcomings have been identified: 

(1) The requirements for the dimensional accuracy of MW insulation materials result in the 

system not being installable in compliance with the standard regarding the flatness 

of the finished surface. Furthermore, joints would need to be comprehensively filled 

with foam. The requirements are unusable. 

(2) The requirements for the dimensional accuracy of EPS/S and EPS/SD boards, as 

defined in the general building authority approval / general type approval (abZ / 

aBg), are already far too "generous". The standard does not correct this deficiency. 

 

In our view, at minimum, the following requirements would be necessary: 

• Length deviation Lx ≤ ±1 mm 

• Width deviation Wx ≤ ±1 mm 

• Thickness deviation Tx ≤ ±1 mm 

• Deviation from squareness Sx ≤ ±2 mm/1000 mm 

• Deviation from flatness Px ≤ ±2 mm 

 

(3) The requirements for the dimensional accuracy of PU and PF boards were defined in 

abZ/aBg based on technical feasibility and necessity. These requirements should 

not be lowered. 

The requirements in the standard could be defined in such a "generous" way only if, to ensure 

the practical applicability of the systems (workmanship feasibility – achievable visual result), 

corresponding national quality guidelines or delivery agreements were established. For this 

reason, the above-mentioned deficiency has been categorised as "permissible". 
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Deficiencies, Gaps – Insulation Materials – Dimensional Stability (Unacceptable 

Deficiency) 

The following significant deficiencies are present: 

(1) The requirements for the dimensional stability of EPS/S and EPS/SD 

boards are already far too “generous” according to abZ / aBg. Negative 

experiences have been reported with thin-layer, especially soft synthetic resin 

render systems; system surfaces sometimes display a quilted effect. The 

standard does not address this deficiency. 

 

In our view, at minimum, the following requirements are necessary: 

(1) Dimensional stability under thermal stress 

+70 °C for 48 h, tested according to DIN EN 1604 DS(T+):µ 

Changes in thickness, length and width  ≤ 1.0 % 

Change in flatness  ≤ 1 mm/m 

 

In our view, insulation material and system manufacturers should agree through delivery 

conditions that changes in thickness, length and width must be ≤ 0.5 %. 

 

(2) The requirements for the dimensional stability of XPS boards are unsuitable. These 

boards are particularly rigid; with dimensional changes of up to 2 %, all render systems 

would crack at every insulation board joint.  

We propose: 

• Dimensional stability under thermal stress 

+70 °C for 48 h, tested according to DIN EN 1604 DS(T+): 

 Changes in thickness, length and width  ≤ 0.5 % 

 Change in flatness  ≤ 1 mm/m 

 

(3) The requirements for the dimensional stability of PU and PF boards were defined in 

abZ / aBg based on technical feasibility and necessity. For the reasons outlined below, 

these requirements should not be weakened. 

The requirements in the standard could be defined in a “generous” manner if they only affected 

workmanship feasibility or the achievable visual result. 

That is not the case here: the threshold values result in cracks forming in the render system. 

These cracks may not yet appear during the testing on the test wall, as the test conditions may 

not adequately capture this. 

More or less regular cracking of the render system at the insulation board joints leads to 

increased water absorption and, over time, reduces durability. This deficiency compromises the 

long-term functionality. For this reason, the above-mentioned deficiency has been classified as 

“unacceptable”. 
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Deficiencies, Gaps – Insulation Materials – Specification of Tensile Strength 

(Unacceptable Deficiency) 

(1) The tensile strength perpendicular to the plane of the wall must not be specified solely 

as a mean value; all individual test results must always be provided to allow statistical 

evaluation. 

The lack of precision in the data means that neither the minimum values (which form the basis 

of currently valid national principles) nor the scatter of the test series are known. In order to 

achieve the desired system reliability, the safety factor for "scatter" would then need to be 

significantly increased. 

The requirements in the standard could be defined “generously” if the system structure 

consistently offered high safety margins in terms of structural stability and under all loads. 

However, this is only true for a few system types. 

 

This can already be seen in the applicable regulations, as illustrated by two examples: 

In the MVVTB (Model Administrative Regulation – Technical Building Rules), the required partial 

safety factor for "material" was defined based on many years of experience with the systems. It 

was assumed that the relevant strength would be defined as a 5% quantile value or, 

alternatively, as the minimum value. Accordingly, strength definitions in national approvals were 

based on this. 

Systems whose suitability is demonstrated through a European Technical Assessment (ETA) 

are described using definitions of insulation properties from the European insulation standard. 

For tensile strength perpendicular to the insulation layer, the strengths are classified as "TR…" 

values. These are based on testing to EN 1607, which only specifies the mean value. 

Systems defined in this way are permitted for use in Germany, but the partial safety factors 

have been doubled compared to the approach mentioned above. 

For systems using only adhesive with mineral wool lamella boards, the maximum allowable 

wind load is not zul we = 1.60 kN/m², but only zul we = 0.80 kN/m². 

 

Table A2.1‑6 in Annex 2 lists the wind suction forces according to the simplified method in DIN 

EN 1991‑1‑4 for buildings up to 25 m high and with height-to-length ratios h/d ≤ 2. Accordingly, 

the system would only be usable up to about 10 m in height and only in wind zone 1, whereas 

with zul we = 1.60 kN/m² it would be applicable at well over 25 m in height. 

For systems with adhesive and anchors using mineral wool boards, the allowable wind load 

depending on the number of anchors is halved. 

As a result, many systems would only be usable with a very high number of anchors and only 

up to a wind load of zul we = 1.10 kN/m². 

Such an imprecise system definition leads to systems based on the standard being hardly 

usable in Germany. 
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There is, in principle, a reasonable expectation that a system tested and defined according to a 

standard should be usable at least on standard buildings. This would not be the case for many 

systems across Europe. This does not fulfil the purpose of a standard. With such a system 

definition, the standard becomes unusable. 

By providing all individual values from the test series, the 5% quantile value and the coefficient 

of variation – and therefore the partial safety factor γM,St (“scatter of test results”) – can be 

determined, see Fig. A2.4.1‑1 in Annex 2. 

We note that alternatively, only the mean value and the coefficient of variation can be provided. 

Since in this case the design value is derived from the mean value (rather than the quantile), an 

additional partial safety factor γM,i must be applied in accordance with Fig. 3.2‑1. 

 

  

Figure 3.2-1: Additional Partial Safety Factor γM,i for Determining the Design Value from 
the Mean of the Test Results and the Coefficient of Variation 

 

If a (possibly assumed) high degree of scatter is present – for example, a coefficient of variation 

of 25% – then an additional partial safety factor of γM,i = 2.0 must be applied in accordance with 

Figure 3.2‑1. This has already been implemented in the MVVTB.  

 

EN 17.237 – 1.2.3 Mechanical Fixings (Plate, Spiral, Collar Anchors) 

Basic construction requirements are specified for anchors, which can be summarised for plate 

anchors as follows: 

• (a, d) Plastic sleeve with a minimum diameter of 5 mm; plate with a minimum diameter of 

60 mm 

• (b, c) Expansion element inserted by driving or screwing; minimum anchoring depth of 

25 mm 



Free translation of EUMEPS  Expert Opinion No. 20.5.080 - Version 2.1 – 06-01-2021 
 

Structural Safety of ETICS 
Fundamentals and Structures of Verification Procedures 

16 

• (e, f) Material specifications for anchor sleeve, shank and plate, as well as the expansion 

element 

• Thermal bridge value (chi-value) ≤ 0.002 W/K for metal expansion elements 

• Plate anchor bending stiffness ≥ 0.3 kN/mm in testing according to Annex C 

• Plate anchor load-bearing capacity ≥ 1.0 kN in testing according to Annex C 

Equivalent requirements apply to spiral and collar anchors. 

 

Deficiencies, Gaps – Mechanical Fixings (Plate, Spiral, Collar Anchors) 

At least for plate and collar anchors, the system types covered by the standard may involve 

anchors serving entirely different functions: 

In systems with adhesive and insulation materials sufficiently capable of transferring shear 

forces, the following “division of responsibilities” applies: 

• The insulation material and the adhesive are assigned the task of absorbing and 

transferring shear forces resulting from self-weight and hygrothermal effects 

• The anchor merely supports the aforementioned load transfer 

• The anchor partially absorbs wind suction forces, as long as the adhesive bond remains 

intact 

• The anchor absorbs wind suction forces independently of the adhesive, in cases or in 

partial areas where the adhesive detaches from the substrate 

According to German regulations, this typically involves the use of anchors in accordance with 

ETAG 014 [13].. 

 

In systems without adhesive and/or with insulation materials not capable of bearing shear 

forces, this “division of responsibilities” does not apply. In such cases, the fixings must also 

absorb the shear forces (including the permanent load from self-weight), which results in 

transverse forces and, where applicable, bending moments being continuously exerted on the 

fixing elements. 

According to German regulations, this typically involves the use of anchors in accordance with 

ETAG 020 [14]. However, the standard only considers the requirements for anchors according 

to ETAG 014 [13] – i.e. only intended/approved for wind suction. 

This represents a very serious deficiency. 

In our understanding of the standard, the technical definition of the system components is 

intended to be provided without reference to ETAGs. 

Accordingly, the aforementioned ETAGs would need to be incorporated into the standard by 

analogy. 

If this is not done, a component that is essential to the functionality of the system remains too 

imprecisely defined and would have to be supplemented by national regulations. 
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Fundamentally, there is a reasonable expectation that a system which is tested and defined in 

accordance with a standard should be applicable at least to standard buildings. This would not 

be the case for many systems across Europe. That does not reflect the purpose of a standard. 

With such an imprecise system definition, the standard is only of very limited use. 

 

EN 17.237 – 1.2.5.1 Glass Fibre Mesh 

The requirements for glass fibre mesh regarding tensile strength (tested according to EN 

13496:2020) are defined as follows: 

 

• ϬZ,tr ≥ 40 N/mm; no individual value may be lower than 36 N/mm; the mean elongation 

ϵ₅₀ should be ≤ 5 %. 

• ϬZ,∞ ≥ 20 N/mm after exposure to an aggressive medium; no individual value may be 

lower than 18 N/mm; the mean elongation ϵ₅₀ should be ≤ 5 %. 

• The ratio ϬZ,tr / ϬZ,∞ must be less than or equal to 2.0; thus, strength loss must not 

exceed 50 %. 

• Ageing for 28 days in an aggressive medium at 23 ± 5 °C is chosen as the reference 

method; ageing for 1 day in an aggressive medium at 60 ± 2 °C is chosen as the 

alternative method. 

 

For comparison, the requirements listed in German general building authority approvals (abZ) / 

general type approvals (aBg) are compiled in Table 3.2-2. 
 

Table 3.2-2 Anforderungen an die Glasfasergewebe nach abZ / aBg 

Eigenschaften Lagermedium Gewebetyp I Gewebetyp II 

Flächengewicht  ca. 155 g/m² ca. 165 g/m² 

Maschenweite  6 mm  x  6 mm 4 mm  x  4 mm 

Reißfestigkeit  23 °C, 50 % r.F. ≥ 35 N/mm ≥ 35 N/mm 

28 d bei 23 °C 

5 % Natronlauge 

≥ 17 N/mm ≥ 17 N/mm 

6 h bei 80 °C 

alkalische Lösung 

≥ 17 N/mm ≥ 17 N/mm 

 

The following differences are apparent: 

• The requirements specified in the standard are higher than those in our abZ / aBg. 

• In the abZ / aBg, no elongation values are specified. 

 

3.3 Structure of Facade Systems According to EN 17.237 – Application Limits 

The standard defines the application limits of the system types according to Table 3.3‑1 and 

assigns the fixings and insulation materials according to Table 3.3‑2: 
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In Tables 3.3‑1 and 3.3‑2, the system types are: 

I. ETICS adhered and “constructively” dowelled (installation aid) 

II. ETICS adhered only 

III. ETICS adhered and dowelled with plate anchors 

a) bonded with a minimum adhesive surface share of 20% 

b) bonded with a minimum adhesive surface share of 40% 

IV. ETICS adhered and dowelled with spiral anchors 

V. ETICS mechanically fixed with plate anchors only 

VI. ETICS adhered and fixed with profiles / rails 

VII. ETICS mechanically fixed with profiles, rails and, if applicable, with plate anchors 

VIII. ETICS mechanically fixed with metal mesh 

 

Table 3.3-1: Application Limits of the System Types According to DIN EN 17.237 

Systemtyp I II III a III b IV V VI VII VIII 

Klebeflächenanteil min. [%] 40 40 20 40 40 - 40 - - 

Dämmdicke min. [mm] - - - - - - - - 20 

Dämmdicke max. [mm] 400 400 200 400 400 200 200 200 - 

Dübelanzahl min. [Stk./m²] - - 4 4 4 4 - - - 

Putzgewicht min. [kg/m²] - - - - - - - - 25 

Putzgewicht max. [kg/m²] 30 30 20 40 40 20 30 20 70 

Systemgewicht * min. [kg/m²] - - - - - - - - 25 

Systemgewicht * max. [kg/m²] 60 60 45 65 65 45 60 45 80 

* Als Systemgewicht wird das Gewicht des Putzsystems und des Dämmstoffes angesehen. 

 

Table 3.3-2: System Types According to DIN EN 17.237, Applicable System Weights 
and Permissible Fixings or Insulation Materials 

SYSTEMTYP I II III A III B IV V VI VII VIII 

Klebeflächenanteil min. [%] 40 40 20 40 40 - 40 - - 

Tellerdübel bündig/versenkt x - x x - x x x - 

Spiraldübel tiefversenkt - - - - x - - - - 

Kragendübel + Leisten  - - - - - - x x - 

Schräg-Zuganker + Metallgewebe  - - - - - - - - x  

Systemgewicht * min. [kg/m²] - - - - - - - - 25 

Systemgewicht * max. [kg/m²] 60 60 45 65 65 45 60 45 80 
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MW-L x x x x - - - - - 

MW-P - - x x x x x x x 

EPS S x x x x x - x x - 

EPS SD x x x x x - - - - 

XPS x x x x - - - - - 

PU x x x x - - - - - 

PF - - x x - - - - - 

CG x x x x - - - - - 

ICB - - x x - - - - - 

WF - - x x - - - - - 

* The system weight is understood to be the weight of the render system and the insulation 

material.. 

 

In Table 3.3-2, the insulation materials are abbreviated as follows: 

• MW-L = Mineral Wool – Lamella 

• MW-P = Mineral Wool – Slab 

• EPS/S = Expanded Polystyrene Rigid Foam Boards – Standard 

• EPS/SD = Expanded Polystyrene Rigid Foam Boards – Elasticised 

• XPS = Extruded Polystyrene Rigid Foam Boards 

• PU = Polyurethane Rigid Foam Boards 

• PF = Phenolic Resin Rigid Foam Boards 

• CG = Foam Glass Insulation Boards 

• ICB = Cork Insulation Boards 

• WF = Soft Wood Fibre Insulation Boards 

 

Deficiencies, Gaps – Allocation of Insulation Material vs. Type of Fixing 

(Unacceptable Deficiency) 

It is not permissible to standardise the following variants: 

• CG = Foam Glass Insulation Boards are, in our view, generally unsuitable for use in 

ETICS. Suitability could only be considered in combination with lightweight, organically 

bound, or very lightweight lime-bound mineral render systems. Render weights of up to 

45 kg/m² and system weights of up to 65 kg/m² are inconceivable. 

• MW-L should not be bonded with only 20% adhesive surface coverage. 

 

Notes (not considered deficiencies): 

It is unclear why the following variants are not included: 

• WF = Soft Wood Fibre Insulation Boards are specifically designed to be fixed to timber 

structures exclusively using screws with plates and staples. Why are these fixing 

methods and execution variants not addressed? 
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This system variant is included in the standard (with anchors) as Type (V) on solid substrates. 

This system variant is included in the standard (with anchors) as Type (III) with additional 

adhesive on solid substrates. 

 

4 Structure of Facade Systems – Differentiated According to Load-

Bearing Mechanisms 

The systems differ fundamentally in this respect; a general classification could be made as 

follows: 

 

4.1 Load Transfer via the Insulation Material and the Adhesive Bond 

The Load-Bearing Behaviour of System Types 

 I. ETICS adhered and “constructively” dowelled (installation aid) 

 II/ ETICS adhered only 

is characterised by the fact that the insulation material and adhesive are sufficiently rigid and 

strong, and that the bond between the adhesive and both the insulation and the wall surface is 

reliable and durable, see Figures 4.1-1 and 4.1-2. 

 

 

 

b

h
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Betrachtete Teilfläche des WDVS: 

 A   =   b  h  [mm²] 

Haftzugfestigkeit: 

 HZ  =  Zu / A 

 

Figure 4.1-1: Load Transfer of the Adhered ETICS Under Actions Perpendicular to the 
Plane of the Wall – Tensile Bond Strength σHZ of the ETICS in Composite Action 

 

Z 
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The bedding coefficient (c) is calculated from the 

initial force–displacement relationship as follows: 

 c = Δτ / Δu = ΔQ / (A · Δu) 

where ΔQ is a differential shear force and Δu the 

corresponding differential displacement. 

The shear load-bearing capacity of the ETICS – 

or, when testing the insulation material, the shear 

strength (τu) – is calculated from the maximum 

shear force (Qu) at failure of the specimen as 

follows: 

 τu = Qu / A 

Instead of strength (load-bearing capacity), the 

fracture strain (γu) or the fracture displacement 

(uu) could also be specified. 

. 

Figure 4.1-2: Load Transfer of the Adhered ETICS Under Actions Parallel to the Plane of 
the Wall – Bedding Stiffness c, Ultimate Shear Stress τu and Fracture Displacement uu 
of the ETICS in Composite Action 

 

The "calculated" load-bearing behaviour of these system types (I) and (II) does not differ; the 

anchors are not taken into account for load transfer. 

Figures A1.1-1 to A1.1-3 in Annex 1 show typical constructions. Anchors are not depicted there. 

 

4.2 Load Transfer via the Insulation Material, the Adhesive Bond and the 

Mechanical Fixing 

The load-bearing behaviour of the following system types: 

III. ETICS adhered and dowelled with plate anchors 

IV. ETICS adhered and dowelled with spiral anchors 

VI. ETICS adhered and fixed with profiles / rails 

 

is characterised by the fact that the insulation material and adhesive are sufficiently rigid and 

strong to absorb shear forces and partially absorb wind suction forces. 

Typical constructions are shown in Figures A1.2‑1 to A1.2‑7 and A1.3‑2 of Annex 1. 

With regard to substrate quality, the following differentiation can be made: 

Q 
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4.2.1 Load Transfer Always via the Insulation Material, the Adhesive Bond and 

the Mechanical Fixing for All Types of Actions 

In this case, it is essential that the bond between the adhesive and both the insulation material 

and the wall surface is reliable and durable at all times and in all areas. The suitability of the 

substrate must be defined accordingly. 

Until now, substrate quality has been defined in accordance with abZ/aBg as follows: "clean, 

dry, load-bearing; surface and adhesive are ‘compatible’, and the adhesive achieves a tensile 

bond strength of at least 0.8 N/mm² on the wall surface." 

This approach of a general combined load transfer via adhesive and mechanical fixing has not 

previously been pursued in Germany. Compared to the approach described in Section 4.2.2, 

this could result in reduced numbers of anchors, since in the event of wind suction, the adhesive 

bond would also be taken into account. 

 

4.2.2 Load Transfer of Shear Forces via the Insulation Material, the Adhesive 

Bond and the Mechanical Fixing 

In this case, it is necessary that the bond between the adhesive and both the insulation material 

and the wall surface is secure and durable in the main areas of the surfaces. The suitability of 

the substrate must be defined accordingly. 

Until now, substrate quality has been defined in accordance with abZ/aBg as follows: "clean, 

dry, load-bearing; the surface and adhesive must be sufficiently ‘compatible’, which must be 

assessed by an expert. The tensile bond strength of the adhesive on the wall surface is not 

quantitatively defined." 

The “calculated” load-bearing behaviour of these sub-variants differs: 

In partial areas where the adhesive detaches from the substrate, the anchors (or rails) must be 

capable of absorbing the wind suction loads without contribution from the adhesive bond. 

This requires corresponding testing of the load-bearing behaviour. 

Figures A1.2‑1 to A1.2‑7 and A1.3‑2 in Annex 1 show typical constructions. Their load-bearing 

behaviour has consistently been tested and assessed in two parts: 

• For the transfer of shear forces from self-weight and hygrothermal effects, the bonded 

system is considered. 

• For the assessment of load-bearing capacity under wind suction, the adhesive is omitted. 

Anchors according to ETAG 014 [13] may be used; these are not required to bear permanent 

loads and only need to absorb tensile forces perpendicular to the wall (wind suction). 
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Fundamental Assessment: Load-Bearing Mechanisms of the Adhered + Dowelled 

System 

It must be ensured that the correct understanding of this load-bearing behaviour is established: 

Based on our experience from technical discussions, there is still no consensus on this issue in 

Germany; the aforementioned load-bearing behaviour is not to be considered as generally 

accepted technical practice (a.a.R.d.T.). Further notes are provided below. 

There is a general understanding that, in the case of a substrate not clearly classified as load-

bearing, a detachment of the adhesive from the substrate is assumed – although this is 

commonly understood as a large-scale detachment. 

System fixed with anchors: A large-scale detachment of the adhesive would require that the 

plate action (self-weight and hygrothermal effects) is also ensured by additional anchoring. This 

anchoring can achieve it in various ways, namely: 

• Absorption of transverse loads by the anchors, which then experience bending 

moments; the transverse loads may be transferred either directly from the render into the 

anchor plate, or from the anchor shaft embedded in the insulation into the anchor 

expansion element. 

• Absorption of transverse loads via socket compression of the anchor or screw shafts 

against the insulation board; this too results in transverse loads being transferred to the 

anchors, and consequently, bending stresses on the anchor expansion element. 

• Absorption of shear forces via the “cantilever model” as shown in Figure 3.4.2‑1. 
 

 

GD

Z

Detail A

A

D

 

Abbildung 3.4.2-1: Load Transfer of the Dowelled ETICS Under Actions Parallel to the 
Plane of the Wall via the “Cantilever Load-Bearing Model” 

Load cases: self-weight + hygrothermal effects “Cantilever action” with the screw acting as 
a “tension tie”, the insulation as a “compression strut”, and “shear interlock” at the 
substrate. 
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System fixed with rails: A large-scale detachment of the adhesive would require that the plate 

action (self-weight + hygrothermal effects) is also ensured by the additional mechanical fixing – 

for example, through rails anchored to the substrate. 

The rails (profiles) and their anchoring must be able and designed to fulfil this function – in a 

manner analogous to what was described above for anchors. They must therefore be designed 

accordingly, for example, suitable and approved for absorbing permanent loads. 

 

4.3 Load Transfer via the Insulation Material and the Mechanical Fixing 

4.3.1 Render System with Glass Fibre Reinforcement 

The load-bearing behaviour of the following system types: 

V. ETICS mechanically fixed with plate anchors only 

VII. ETICS mechanically fixed with profiles, rails and, if applicable, plate anchors 

is characterised by the fact that the insulation material and the fixings are designed such that 

the fixing elements are sufficiently rigid and strong, or sufficiently embedded in the insulation, to 

absorb shear and wind forces. The fixing elements and their anchoring in the substrate must be 

suitable to absorb tensile, transverse, and oblique forces, as well as, where applicable, bending 

moments. 

 

The anchoring can achieve this in various ways, namely: 

• Absorption of transverse loads by the anchors, which thereby experience bending 

moments; transverse loads may be transferred either directly from the render into the 

anchor plate, or from the anchor shaft embedded in the insulation into the anchor 

expansion element. 

• Absorption of transverse loads via socket compression of the anchor or screw shafts 

against the insulation board; this also results in transverse loads being applied to the 

anchors and thus bending stresses on the anchor expansion element. 

• Absorption of shear forces via the “cantilever model” according to Figure 3.4.2‑1. 

 

Anchors tested and assessed according to ETAG 014 [13] are initially not intended or suitable 

for this purpose. 

For example, systems with soft wood fibre insulation boards fixed to a stud framework fall into 

this category: the fixing elements (screws with plastic plates, staples) absorb transverse loads 

via socket compression in the insulation. The fixing elements are verified for the combined 

loads. 
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The rails (profiles) in system type (VII) and their anchoring must and can fulfil this function – in a 

manner analogous to that described above for anchors. They must therefore be designed 

accordingly, e.g., suitable and approved for absorbing permanent loads. 

 

4.3.2 Render System with Metal Mesh 

The load-bearing behaviour of system type: 

VIII. ETICS mechanically fixed with metal mesh 

can be characterised in that load transfer according to Section 3.4.3.1 is provided. 

Such a system is not currently known to us. 

The load-bearing behaviour of this system type – as we have observed – is designed such that 

the insulation material is used solely via its compressive stiffness for load transfer: 

Insulation and fixings are designed such that the fixings are guided obliquely through the 

insulation layer and anchored to the metal mesh. The fixing elements are subjected to tensile 

forces from wind and shear transfer, while the self-weight is transferred via a “cantilever model,” 

with the “compression strut” provided by the sufficiently compression-resistant insulation.. 

 

4.4 Fundamentals for the Assessment of the Structural Stability of ETICS – 

System Types (I) and (II) – ETICS Adhesively Load-Bearin 

Annex 2, Section A2.4, addresses the fundamentals of structural verification and preceding 

experimental investigations. This proposes a verification structure, with the specified partial 

safety factors to be understood as exemplary. 

Here, the term “render carrier” is introduced, referring to a surface layer of the insulation. For 

this function, the insulation may have undergone compaction and/or surface treatment/coating. 

. 
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5 DIN EN 17.237 – 5 – Assessment 

5.1 Introduction 

5.2 Reaction to fire 

5.3 Prospensity to undergo continuous smouldering 

5.4 Water absorption 

5.5 Water tightness (Schlagregendichtheit) 

5.6 Impact resistance 

5.7 Water vapour permeability (Wasserdampfdurchlässigkeit) 

5.8 Bond strength / Fixing strength 

5.8.1 General 

The system types / fixings: 

I. ETICS adhered and “constructively” dowelled (installation aid) 

II. ETICS adhered only 

III. ETICS adhered and dowelled with plate anchors 

a) bonded with a minimum adhesive surface share of 20% 

b) bonded with a minimum adhesive surface share of 40% 

IV. ETICS adhered and dowelled with spiral anchors 

V. ETICS mechanically fixed with plate anchors only 

VI. ETICS adhered and fixed with profiles / rails 

VII. ETICS mechanically fixed with profiles, rails and, if applicable, plate anchors 

VIII. ETICS mechanically fixed with metal mesh 

 

and the insulation types: 

• MW-L = Mineral Wool – Lamella 

• MW-P = Mineral Wool – Slab 

• EPS/S = Expanded Polystyrene Rigid Foam Boards – Standard 

• EPS/SD = Expanded Polystyrene Rigid Foam Boards – Elasticised 

• XPS = Extruded Polystyrene Rigid Foam Boards 

• PU = Polyurethane Rigid Foam Boards 

• PF = Phenolic Resin Rigid Foam Boards 

• CG = Foam Glass Insulation Boards 

• ICB = Cork Insulation Boards 

• WF = Soft Wood Fibre Insulation Boards 

are assigned to the verification procedures according to Table 2 and Table 3. 
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A distinction is made between bond strength and tensile strength perpendicular to the surface. 

This refers, on the one hand, to the composite strength of the adhesive (base coat) and, on the 

other hand, to the tensile strength of the insulation material perpendicular to the insulation plane 

(transverse tensile strength of the insulation). Both are defined under different conditioning 

states. 
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Table 2, Table 3: Fixing methods with required components and possible thermal 
insulation materials covered by this standard 
Relevant characteristics of bond strength / fixing strength in relation to fixing methods  

SYSTEMTYP I II III A III B IV V VI VII VIII 

Klebeflächenanteil min. [%] 40 40 20 40 40 - 40 - - 

Dämmdicke min. [mm] - - - - - - - - 20 

Dämmdicke max. [mm] 400 400 200 400 400 200 200 200 - 

Dübelanzahl min. [Stk./m²] - - 4 4 4 4 - - - 

Putzgewicht min. [kg/m²] - - - - - - - - 25 

Putzgewicht max. [kg/m²] 30 30 20 40 40 20 30 20 70 

Systemgewicht * min. [kg/m²] - - - - - - - - 25 

Systemgewicht * max. [kg/m²] 60 60 45 65 65 45 60 45 80 

Tellerdübel bündig/versenkt x - x x - x x x - 

Spiraldübel tiefversenkt - - - - x - - - - 

Kragendübel + Leisten  - - - - - - x x - 

Schräg-Zuganker + Metallgewebe  - - - - - - - - x  

MW-L x x x x - - - - - 

MW-P - - x x x x x x x 

EPS S x x x x x - x x - 

EPS SD x x x x x - - - - 

XPS x x x x - - - - - 

PU x x x x - - - - - 

PF - - x x - - - - - 

CG x x x x - - - - - 

ICB - - x x - - - - - 

WF - - x x - - - - - 

 

BOND STRENGTH 

ADHESIVE 

         

to thermal insulation 5.8.2 x x x x x - x - - 

tensile strength perp. surf.          

of thermal insulation 5.8.4 x x x x x x x x - 

Bond strength base coat          

to thermal insulation 5.8.5 x x x x x x x x - 

Bond strength rend. system          

to thermal insulation 5.8.6 x x x x x x x x - 

 

LOAD BEARING CAPACITY 

ACC. TO 

         

EN 16.382 – 5.8.7.3 - - x* x* x* x - - - 

Load bearing capacity acc. to          

EN 13.495 method A – 5.8.7.4 - - x* x* x* x* - - - 

Load bearing capacity acc. to          

EN 13.495 method B – 5.8.7.4 x* x* x* x* x* x x x x 

x* relevant für einige Varianten, vg. Abs. 5.8.7.2 
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Furthermore, a distinction is made between the bond strength of the reinforced base coat and 

the bond strength of the rendering system on the insulation material. 

 

5.8.2 Bond strength of the adhesive to the thermal insulation 

The requirements for adhesive mortar (inorganically bound) or adhesive (organically bound) 

regarding tensile bond strength (tested according to EN 13.494:2019) on insulation material are 

defined as follows: 

• Production according to EN 13.494 and storage for 28 days at 23 ± 2 °C / 50 ± 5 % RH 

• Conditioning 1 – dry – 5 tests – report individual values (IV), mean value (MV) 

• Conditioning 2a – wet – 5 tests – report individual values (IV), mean value (MV); 

• Water immersion 48 ± 3 h – re-drying 2 h at 23 ± 2 °C / 50 ± 5 % RH 

• Conditioning 2b – re-dried – 5 tests – report individual values (IV), mean value (MV); 

• Water immersion 48 ± 3 h – re-drying 168 ± 5 h at 23 ± 2 °C / 50 ± 5 % RH 

 

The following requirements are specified for adhesive mortar (inorganically bound) or adhesive 

(organically bound) for system types (I) and (II) with respect to tensile bond strength (EN 

13.494:2019) on insulation material: 

• ϬHz,tr ≥ 80 kPa; one value may be lower but must be at least ≥ 60 kPa 

• ϬHz,tr ≥ 30 kPa in case of cohesive failure within the insulation 

• ϬHz,ns ≥ 30 kPa; no requirement in case of cohesive failure within the insulation 

• Water immersion 48 ± 3 h – re-drying 2 h at 23 ± 2 °C / 50 ± 5 % RH 

• ϬHz,rtr ≥ 80 kPa; one value may be lower but must be at least ≥ 60 kPa 

No requirement in case of cohesive failure within the insulation 

Water immersion 48 ± 3 h – re-drying 168 ± 5 h at 23 ± 2 °C / 50 ± 5 % RH 

 

The requirements for PUR adhesive foam regarding tensile bond strength (tested according to 

EN 17101:2018) on insulation material are defined as follows: 

• Production according to EN 17101 and storage for 28 days at 23 ± 2 °C / 50 ± 5 % RH 

• Conditioning dry – 5 tests – report individual values (IV), mean value (MV) 

• ϬHz,tr ≥ 80 kPa; one value may be lower but must be at least ≥ 60 kPa 
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Deficiencies, Gaps – Dry Tensile Bond Strength of the Adhesive on the Insulation 

Material (Unacceptable Deficiency) 

It should first be noted that the requirements apply not only to types I and II but to all systems 

with adhesive. 

The requirement that a minimum of 30 kPa must be achieved in the event of cohesive failure 

would imply that the standard only applies to systems (which are adhered) if insulation materials 

of at least this strength are used. This is not the case. 

The correct statement should be: no requirement in the case of cohesive failure within the 

insulation material. 

 

Deficiencies, Gaps – Wet Tensile Bond Strength of the Adhesive on the Insulation 

Material (Unacceptable Deficiency) 

It is specified that the wet tensile bond strength must be at least 30 kPa, i.e., 30/80 = 37.5 % of 

the dry tensile bond strength. This is too low, both absolutely and proportionally; see 

Section 5.8.7.2. 

We propose to require 60 kPa instead of 30 kPa.. 

 

5.8.3 Compression behaviour of the thermal insulation in dry conditions 

For mineral wool boards, Table 1 – EN 17.237, Section 1.2.2 (Limits of Thermal Insulation Used 

for ETIC Kits Covered by the Scope) specifies that the compressive stress at 10 % strain must 

be at least 10 kPa. Section 5.8.3 further clarifies the test conditions. 

 

5.8.4 Tensile strength perpendicular to the surface of the thermal insulation 

Referring to the test standard DIN EN 1607:2013 and the insulation material standards, the 

boundary conditions for testing are described as follows: 

• Production according to EN 1607 / insulation standard, storage 28 days at 23 ± 2 °C / 

50 ± 5 % RH 

• Conditioning dry – report mean value (MV) ØFdry 

• Conditioning wet – insulation materials MW, PF, WF – 

Humid room 7 days at 70 ± 2 °C / 90 ± 5 % RH – re-drying at 23 ± 2 °C / 50 ± 5 % RH 

Humid room 28 days at 70 ± 2 °C / 90 ± 5 % RH – re-drying at 23 ± 2 °C / 50 ± 5 % RH 

Re-drying until mass constancy 

• Strength testing 

Dry conditioning – report mean value (MV) ØFdry 

Humid room 7 days – report mean value (MV) ØFwet,7 – reference method 

Humid room 28 days – report mean value (MV) ØFwet,28 – alternative method 
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5.8.5 Bond strength of the reinforced base coat to the thermal insulation  

Referring to the test standard DIN EN 13.494:2019, the procedure is as follows: 

 

• Production of the complete specimen according to EN 13.494 and storage 28 days at 

23 ± 2 °C / 50 ± 5 % RH 

• Conditioning 1 – dry – 5 tests – report individual values (IV), mean value (MV) 

• Conditioning 2 – EOTA wall conditioning EN 16.383:2016 – re-drying 7 days at 

23 ± 2 °C / 50 ± 5 % RH – 5 tests – report individual values (IV), mean value (MV) 
 

5.8.6 Bond strength of the rendering system to the thermal insulation  

Referring to the test standard DIN EN 13.494:2019, the procedure is as follows: 

 

• Production of the complete specimen according to EN 13.494 and storage 28 days at 

23 ± 2 °C / 50 ± 5 % RH 

• Conditioning 1 – dry – 5 tests – report individual values (IV), mean value (MV) 

• Conditioning 2 – EOTA wall conditioning EN 16.383:2016 – re-drying 7 days at 

23 ± 2 °C / 50 ± 5 % RH – 5 tests – report individual values (IV), mean value (MV) 
 

This investigation is carried out for all base coat variants, differentiated by water absorption 

≤ 0.5 kg/m² and > 0.5 kg/m². 

This investigation is carried out for all render system variants, differentiated by water absorption 

≤ 0.5 kg/m² and > 0.5 kg/m². 

 

Deficiencies, Gaps – Testing of Tensile Strength of the Insulation Material Perpendicular 

to the Insulation Plane (5.8.4), Reporting Only Mean Values (Unacceptable Deficiency)) 

It is specified that only the mean values are reported. 

If the individual values are not also reported, the scatter and the minimum strength remain 

unknown. This makes it impossible to accurately assess the structural safety of the system. 

Using the “quantile values” or the mean values in combination with the coefficient of variation, 

the partial safety factors for “scatter” can be determined. However, if neither quantile values, nor 

coefficient of variation, nor individual values are provided, a proper assessment according to 

national and European regulations is not possible. This has already been demonstrated above 

with examples.  

 

Deficiencies, Gaps – Testing of the Bond of the Base Coat and Rendering System to 

the Insulation Material Only in Dry Conditions (5.8.5, 5.8.6) (Unacceptable 

Deficiency) 

The assignment of the test to the system variants is correct. 
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It is not sufficient to test the bond strength only in dry conditions; it must be ensured that the 

base coat / rendering system is sufficiently resistant to moisture. This would be inadequately 

assessed if the base coat is not used as adhesive (for adhesive, the wet test is included). The 

following variant should additionally be included in 5.8.5 and 5.8.6: 

• Conditioning 2a – wet – 5 tests – report individual values (IV), mean value (MV); Water 

immersion 48 ± 3 h – re-drying 2 h at 23 ± 2 °C / 50 ± 5 % RH 

 

5.8.7 Fixing strength of mechanical fixing devices 

5.8.7.1 Variants 

5.8.7.1.1 Fixing method 

The System Types / Fixings are listed again here: 

I. ETICS adhered and “constructively” dowelled (installation aid) 

II. ETICS adhered only 

III. ETICS adhered and dowelled with plate anchors 

a) bonded with a minimum adhesive surface share of 20 % 

b) bonded with a minimum adhesive surface share of 40 % 

IV. ETICS adhered and dowelled with spiral anchors 

V. TICS mechanically fixed with plate anchors only 

VI. ETICS adhered and fixed with profiles / rails 

VII. ETICS mechanically fixed with profiles, rails and, if applicable, plate anchors 

VIII. ETICS mechanically fixed with metal mesh 

 

5.8.7.1.2 Plate anchor 

In EN 17.237 – Section 1.2.3 (Mechanical Fixings – Plate, Spiral, Collar Anchors), the 

fundamental requirements for the anchor plate are specified as follows: 

 

• Plate anchor bending stiffness ≥ 0.3 kN/mm in testing according to Annex C 

• Plate anchor load-bearing capacity ≥ 1.0 kN in testing according to Annex C 

 

This corresponds to the requirements that have long been in effect according to TR 26 and later 

ETAG 014. 

In EN 17.237 – Section 5.8.7.1.2 (Plate Anchor), the variants of anchor fixing are defined as 

follows: 

 

a) Plate Anchor Diameter 

(1) < 60 mm 

(2) ≥ 60 mm 

b) Plate Anchor Stiffness 

(3) < 0.6 kN/mm 
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(4) ≥ 0.6 kN/mm 

 

c) Spacing of Anchor Punch Cones 

(5) Undershot, anchors influence each other (d < md) 

(6) Not undershot, anchors do not influence each other (d ≥ md) 

 

d) Position of the Plate Anchor 

(7) Countersunk (cs) 

(8) Flush with surface (fl) 

(9) Set through the mesh (ar) 

(10)  

5.8.7.1.3 Thermal insulation 

The variants of insulation materials are defined as follows: 

a) Material Groups 

1. MW, ICB, WF 

2. EPS 

3. XPS, PU, PF, CG 

b) Thickness 

1. ≤ 200 mm 

2.  200 mm 

3. ≤ 300 mm 

4.  300 mm 

c) Layering 

1. Single-layer, monolithic (ol) 

2. Two-layer (dl) 
 

5.8.7.2 Relevant tests and assessment methods for different fixing methods 

The assignment of system types/fixings / insulation materials is listed below in Table 5.8.7‑1; the 

data are taken from “Table 2”: 

The definitions of the system variants, insulation thicknesses, types of fixing, and assignments 

to the test types according to DIN EN 13.495 are provided in the standard in textual form; these 

are compiled in tabular form below, see Table 5.8.7‑2. 

In the standard DIN EN 13.495:2019, component tests with various load actions are described 

and defined as “Method A,” “Method B,” etc. These tests are illustrated in Annex 3, where the 

procedures are also described. 
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Table 5.8.7-1: (Table 2) Fixing methods with required components and possible thermal 
insulation materials covered by this standard 

Systemtyp I II III a III b IV V VI VII VIII 

Klebeflächenanteil min. [%] 40 40 20 40 40 - 40 - - 

Dämmdicke min. [mm] - - - - - - - - 20 

Dämmdicke max. [mm] 400 400 200 400 400 200 200 200 - 

Dübelanzahl min. [Stk./m²] - - 4 4 4 4 - - - 

Putzgewicht min. [kg/m²] - - - - - - - - 25 

Putzgewicht max. [kg/m²] 30 30 20 40 40 20 30 20 70 

Systemgewicht * min. [kg/m²] - - - - - - - - 25 

Systemgewicht * max. [kg/m²] 60 60 45 65 65 45 60 45 80 

Tellerdübel bündig/versenkt x - x x - x x x - 

Spiraldübel tiefversenkt - - - - x - - - - 

Kragendübel + Leisten  - - - - - - x x - 

Schräg-Zuganker + Metallgewebe  - - - - - - - - x  

MW-L x x x x - - - - - 

MW-P - - x x x x x x x 

EPS S x x x x x - x x - 

EPS SD x x x x x - - - - 

XPS x x x x - - - - - 

PU x x x x - - - - - 

PF - - x x - - - - - 

CG x x x x - - - - - 

ICB - - x x - - - - - 

WF - - x x - - - - - 

 

The procedures mean the following: 

A. Testing of the “tensile” load-bearing behaviour and capacity perpendicular to the insulation 

plane (Wind suction load-bearing capacity) using the foam block method) 

E. Testing of the “shear” load-bearing behaviour and capacity parallel to the insulation plane 

(Shear load-bearing capacity, referred to as “lateral displacement” in ETAG 004) 

B, C, D. Testing of combined load-bearing behaviour perpendicular and parallel to the 

insulation plane 

B. The required shear force (parallel to the insulation plane) is applied and the “tensile” load-

bearing behaviour / capacity perpendicular to the insulation plane is determined. 
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C. The required displacement (parallel to the insulation plane) is applied and the “tensile” load-

bearing behaviour / capacity perpendicular to the insulation plane is determined. 

D. The required constant tensile force (perpendicular to the insulation plane) is applied and 

the “shear” load-bearing behaviour / capacity parallel to the insulation plane is determined. 

 

Tabelle 5.8.7-2: (Table 2) Fixing methods with required components and possible thermal 
insulation materials covered by this standard 

SYSTEMTYP I + II IIIA,B IIIA,B IIIA,B IV V VI VII VIII 

Tellerdübel Setzart (x) ar fl cs - x x x - 

MW-L >200 B  B       

MW-P > 200   B       

MW-L, -P **  A*  B* A+B A+B A+B A+B A+B 

EPS S >300 B  B  A+B     

EPS SD >300 B  B  A+B     

EPS S, SD  A*  B*   A+B A+B  

XPS >300 B  B       

XPS   A*  B*      

PU >300 B  B       

PU   A*  B*      

PF >300   B       

PF   A*  B*      

CG >300 B  B       

CG   A*  B*      

ICB >200   B       

ICB   A*  B*      

WF >200   B       

WF   A*  B*      

*  Not dependent on the insulation thickness, but valid for all insulation thicknesses. 

**  System types IV to VIII only with MW-P, not with MW-L 
 

The following provisions have been incorporated into the above Table 5.8.7-2: 

 

• System types I, II – MW, ICB, WF > 200 mm – EPS, XPS, PU, PF, CG > 300 mm: 

Procedure B 

• System type III – Anchoring (ar) = through the mesh: Procedure A 

• System type III – Anchoring (cs) – MW, XPS, PU, PF, CG, ICB, WF: Procedure B 

• System type III – MW, ICB, WF > 200 mm – EPS, XPS, PU, PF, CG > 300 mm: 

Procedure B 

• System type IV – MW: Procedures A + B 

• System type IV – EPS > 300 mm: Procedures A + B 

 

Additional provisions (not included in the table): 
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• System type III – Anchoring (cs, fl) – (d < md): Procedure A 

• System type III – Anchoring (cs, fl) – (d ≥ md): Pull-through tests EN 16.382:2016 

• The assessment using foam block tests (Procedure A) is considered an alternative 

method to the assessment based on pull-through tests EN 16.382:2016 

• System type IV – EPS ≤ 300 mm – (d < md): Procedure A 

• System type IV – EPS ≤ 300 mm – (d ≥ md): Pull-through tests EN 16.382:2016 
 

Notes: 

• Note 1: For the possibility of assessment according to this standard regarding the 

combination of insulation material and fixing method, refer to Scope, Table 2. 

• Note 2: The assessment rules for system type III in Section 5.8.7.2 may require two 

different tests. 

• Note 3: The assessment rules for system type IV in Section 5.8.7.2 may require two 

different tests. 

 

Section 5.8.7.3 deals with pull-through tests according to DIN EN 16.382:2016; the results of 

such investigations and the tests according to DIN EN 13.495:2019 – Procedures A to C – allow 

the description of the wind suction load-bearing capacity of the systems. This topic is addressed 

below. In the following, the rules (up to Section 5.8.7.2) are discussed with regard to the 

absorption and transfer of loads from self-weight and hygrothermal effects. 

 

Deficiencies, Gaps – Testing of Shear Load-Bearing Behaviour of the Systems Not 

Defined (Unacceptable Deficiency) 

ETAG 004 defined system variants and insulation properties for which experience existed and 

for which it was (initially empirically) demonstrated that sufficient shear capacity exists to absorb 

self-weight superimposed with shear forces from hygrothermal effects. 

prEN 17.237:2020 defines a significantly larger number of system variants, does not define 

shear load-bearing capacity for various types, and does not provide suitable tests to assess 

structural safety in this regard. 

A concept is required to manage the combined tests according to Procedures B, C, D so that an 

appropriate load combination is achieved. The foundations for this are completely missing. This 

would mean that, according to national regulations, the load history in the combination test 

would need to be established. 

The standard describes system variants that, in our opinion, are unsuitable; examples are given 

below: 
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Deficiencies, Gaps – Shear Load-Bearing Behaviour of System Types I, II, III, IV with 

EPS (Unacceptable Deficiency) 

Only adhered systems with a 40 % adhesive surface share (KFA) are described with render 

weights up to 30 kg/m² and insulation thicknesses up to 400 mm. This corresponds to our 

experience in Germany – but not for elasticised EPS. 

In system type IIIb with 40 % KFA and dowelling, the render weight is even increased to 

40 kg/m²; no limitation to specific EPS types (e.g., with minimum shear modulus and shear 

strength) is provided. 

Despite the extension of the application to higher weights and, for system type IIIa, to only 20 % 

adhesive surface share, no assessment of shear load-bearing behaviour is provided. 

The requirements for the adhesive/mortar are not high; particularly in the wet state, 

comparatively low strengths are required, namely: 

• Adhesive–insulation: 

o ϬHz,ns ≥ 30 kPa; no requirement in case of cohesive failure within the insulation 

o Water immersion 48 ± 3 h – re-drying 2 h at 23 ± 2 °C / 50 ± 5 % RH 

• Adhesive–substrate: 

o ϬHz,ns ≥ 80 kPa; one value may be lower but must be at least ≥ 60 kPa 

o Water immersion 48 ± 3 h – re-drying 17 ± 3 h at 23 ± 2 °C / 50 ± 5 % RH 

Within the framework of fundamental research, in the early 2000s we conducted an 

experimental and numerical investigation of stresses in the composite plane insulation–

adhesive, which is presented in Annex 4. 

At that time, a computational render system was assumed, loaded by shrinkage + temperature 

decrease of 0.04 % (0.4 mm/m). This corresponds to a render strain double that of the crack 

strain of usual mineral render systems. Using this computational approach, render systems up 

to 25 mm thick – consisting of base coat + top scratch coat – were covered. Furthermore, three-

layer render systems with a base coat under the reinforced base coat or doubled render 

systems (up to 40 kg/m² render weight) were included. 

When investigating larger insulation thicknesses, it was found that the edge deformation in large 

façade panels with greater insulation thickness increases as expected (the shear stiffness–

tensile stiffness ratio decreases), resulting in less concentrated stresses in the adhesive layer 

for thicker insulation. Considering insulation thicknesses of 60, 200, 300, and 400 mm, it was 

found that the largest stresses in the adhesive occur at 200 mm thickness. Without an additional 

safety margin and without simultaneously acting wind suction, the stresses range between 

approximately 33 kN/m² and 43 kN/m². 

If the composite strength drops from 80 kN/m² in the dry state to 30 kN/m² in the wet state, there 

is a risk of large-scale detachment. 
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Deficiencies, Gaps – Shear Load-Bearing Behaviour of System Types I, II, III, IV with 

MW (Unacceptable Deficiency) 

Only adhered systems with an adhesive surface share (KFA) of 40 % are described with render 

weights up to 30 kg/m² and insulation thicknesses up to 400 mm. This corresponds to our 

research results in Germany in connection with MW lamella insulation boards (MW-L) – but not 

with mineral wool boards (MW-P); this system type is also not provided in the standard. 

System types III and IV in combination with MW-P must be investigated and assessed with 

great care, as the insulation boards do not have (unnecessary) reserves, and for variants with 

greater weights, field boundary joints (FBF) are also required for structural safety reasons. 

For MW-P, prEN 17.237 does not define shear modulus and shear strength. 

Shear tests according to Procedure E and a structural verification for the stresses in plate action 

are required. The standard provides no concept for this. An investigation according to the 

current standard would not be sufficient for a qualified assessment. This system configuration 

would need to be additionally investigated based on national provisions, which does not 

correspond to the purpose of the standard. 

 

Deficiencies, Gaps – Shear Load-Bearing Behaviour of System Types I, II, III with 

XPS (Unacceptable Deficiency) 

Suitable XPS boards have high load-bearing capacity; in principle, it is possible to design the 

system configurations described in the standard to be functional. 

Due to the high stiffness of this insulation material, using an adhesive of quality: 

• Adhesive–insulation tensile bond strength: ϬHz,ns ≥ 30 kPa; 

o Water immersion 48 ± 3 h – re-drying 2 h at 23 ± 2 °C / 50 ± 5 % RH 

…will not produce a structurally safe system, cf. notes in connection with ETICS with EPS. A 

system with stiffer boards will develop higher stresses, as “stiffness attracts forces.” 

If the composite strength drops from 80 kN/m² in the dry state to 30 kN/m² in the wet state, there 

is a risk of large-scale detachment. 

 

Deficiencies, Gaps – Shear Load-Bearing Behaviour of System Types with PU, PF, and 

ICB (Unacceptable Deficiency) 

By analogy, the same applies to these insulation materials as to the materials discussed above. 
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Deficiencies, Gaps – Foam Block Tests Even for High-Strength Systems? (Unacceptable 

Deficiency) 

The soft foam used for introducing wind suction loads into the system is not suitable to transmit 

very large forces. 

For systems with comparatively high composite strength (e.g., EPS base), a foam block test will 

not work at all because the soft foam tears. 

For such systems, either no foam block or combined test is needed, or the test must be carried 

out according to Procedure D. 

 

Proposal – Further Development of prEN 17.237 

Within the framework of German and European approvals, concepts have been developed and 

applied that have not yet been incorporated into the standard. 

For systems whose load-bearing capacity is not “obvious,” we have conducted tests according 

to Procedures A and E and, with these results, along with the verification concept according to 

Section A2.4 of Annex 2 (derivation of the necessary partial safety factors) and the formula 

collection in Annex 3, demonstrated the structural safety for wind suction on the one hand and 

the load parallel to the insulation plane on the other. 

These verifications indicate in which load direction (parallel or perpendicular to the insulation 

plane) the ETICS is more “utilised.” 

Based on this result, a sensible decision can then be made regarding which combined test 

procedure should be used for further investigation of the system. 

We consider Procedure B less suitable and also more difficult to perform. 

We have generally conducted the structural verification in the load direction parallel to the 

insulation plane in a deformation-based manner (the deformation in the plane, subjected to 

partial safety factors, must be less than or equal to the deformation capacity reduced by the 

partial safety factors). 

It is advantageous to perform the combined test according to Procedures C and D. 

 

Deficiencies, Gaps – Approach to Insulation Bonding in System Types III, IV, VI 

(Unacceptable Deficiency)Die WDVS der Typen der Systeme / Befestigungen 

The ETICS of the system types/fixings: 

III. ETICS adhered and dowelled with plate anchors 

 a) bonded with a minimum adhesive surface share of 20 % 



Free translation of EUMEPS  Expert Opinion No. 20.5.080 - Version 2.1 – 06-01-2021 
 

Structural Safety of ETICS 
Fundamentals and Structures of Verification Procedures 

40 

 b) bonded with a minimum adhesive surface share of 40 % 

IV. ETICS adhered and dowelled with spiral anchors 

VI. ETICS adhered and fixed with profiles / rails 

 

…are characterised by the use of fixing elements that are designed and verified solely for load 

transfer of wind suction effects. 

It is acceptable that, in these system variants, the bond to the wall fails locally; the mechanical 

fixings then provide sufficient safety against wind suction loads. 

To verify the associated structural safety, tests according to DIN EN 13.495:2019, Procedure A 

(foam block tests) and, if applicable, pull-through tests according to DIN EN 16.382:2016 are 

carried out. These verifications are discussed in more detail below. 

The bonding is used to absorb shear forces (parallel to the insulation plane) and transfer them 

to the substrate. This “shear” load-bearing behaviour is investigated, in addition to identification 

tests on the insulation according to DIN EN 12090, in the tests according to 

DIN EN 13.495:2019, Procedure E – logically, these tests are carried out with the bond 

engaged. 

If the plate anchors are flush with the insulation surface, they can support the shear load-

bearing behaviour of the system through bearing pressure and other mechanisms. 

In systems with countersunk plate anchors or “deeply countersunk” spiral anchors, the anchors 

are less effective in this regard; in particular, for “dual-layer” (dl) insulation boards, it is 

conceivable that the insulation board shears within itself above the anchors. This would 

correspond to the worst-case scenario, as large-scale detachment would be unavoidable. 

For such systems, it is therefore necessary to verify the combined load-bearing behaviour with 

the bond engaged – using Procedures B, C, or D.. 

 

Deficiencies, Gaps – Testing of Load-Bearing Capacity Perpendicular to the Wall on 

Conditioned Specimens 

It is pointed out that age-related strength losses should be investigated sensibly, either by 

calculation using the safety concept or experimentally on conditioned specimens. 

ETAG 004 specifies that the wind suction load-bearing capacity of the system should be tested 

under conditioned conditions if the tensile strength tests perpendicular to the insulation plane 

show that age-related losses exceed 20 %. This approach is sensible. 

A mechanical conditioning according to the specifications in EN 13.495 can also be useful; 

sensible definitions are required for this. 
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5.8.7.3 Load bearing capacity according to EN 16.382:2016 

In this section, the load-bearing capacities of flush and countersunk plate anchors, as well as of 

spiral anchors installed countersunk, are evaluated using the pull-through test. 

The pull-through tests make it possible to determine the load-bearing capacity of individual 

anchors in the board surface, at insulation board corners, and at joints under both dry and 

conditioned comparison conditions.. 

 

Deficiencies, Gaps – Mechanical Fixings (Plate, Spiral Anchors) 

In approval tests in Germany, it has not previously been intended to determine the anchor load-

bearing capacities (in the system, not in the substrate) using pull-through tests. Test results 

from foam block tests or combined tests apply. 

Performing pull-through tests is useful, for example, for comparative investigations of board 

surface / joint to determine a joint reduction factor, or aged / unaged to determine an ageing 

reduction factor. However, for many insulation materials, the required empirical values are still 

missing. 

Pull-through tests can only determine the load-bearing capacities of the system with individual 

anchors. Any superposition of multiple fixings is not possible. Also, the bending behaviour of 

insulation boards is not considered in these tests, which may result in shearing of the render 

systems from the insulation board. 

 

Setion 5.8.7.3 provides no guidance on individual systems or individual insulation materials that 

may be tested according to this method. In our opinion, this is only possible for EPS boards, 

since even in the foam block test the anchors punch through the insulation. For example, with 

mineral wool or wood wool, the base coat detaches from the insulation due to the bending 

behaviour of the insulation. 

 

5.8.7.4 Load bearing capacity according to EN 13.495:2019, method A and B 

This section provides guidance on testing the individual system types I to VIII according to 

Methods A and B. See also Table 5.8.7‑2: “(Table 2) Fixing Methods with Required Components 

and Possible Thermal Insulation Materials Covered by This Standard.” 

Additionally, this chapter concludes with assessment notes for determining the system load-

bearing capacities, taking into account surface, corner, and joint fixings. An example is even 

given, considering a ratio of joint to surface anchors according to the pull-through method. 

This section provides reasonable approaches for determining wind suction resistance. Using 

foam block tests or combined tests, the anchor load-bearing capacities (in the system) can be 

determined for virtually any conceivable case. 
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Deficiencies, Gaps – Mechanical Fixings (Plate, Spiral Anchors) 

However, there are gaps in the regulations, as already pointed out above. 

In the course of further necessary considerations regarding how tests according to 

Procedures A to E must be carried out, the consequences for the procedures and 

documentation must be reconsidered. 
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6 Summary 

The standardisation work has progressed to the point where open questions and deficiencies 

must be discussed in detail and additional provisions established. This contribution provides 

recommendations, which are summarised below. 

The standard defines system types I to VIII depending on the fixing method: 

I, II. ETICS adhered only (installation aid disregarded) 

III, IV, VI. ETICS adhered and fixed with plate anchors, spiral anchors, and/or profiles 

V, VII. ETICS mechanically fixed only with plate anchors and/or profiles 

VIII. ETICS mechanically fixed with metal mesh 

 

The standard specifies the following 10 insulation types: 

MW-L = Mineral Wool – Lamella 

MW-P = Mineral Wool – Slab 

EPS/S = Expanded Polystyrene Rigid Foam Boards – Standard 

EPS/SD = Expanded Polystyrene Rigid Foam Boards – Elasticised 

XPS = Extruded Polystyrene Rigid Foam Boards 

PU = Polyurethane Rigid Foam Boards 

PF = Phenolic Resin Rigid Foam Boards 

CG = Foam Glass Insulation Boards 

ICB = Cork Insulation Boards 

WF = Soft Wood Fibre Insulation Boards 

 

Deficiencies in the Basic Requirements for Components 

From the basic requirements for adhesive mortar / adhesive, it follows that adhesive mortar, 

adhesive, or PUR adhesive foam must be able to absorb forces when installed; this must be 

considered in the intended load-bearing model and the defined verification concept. 

Comparing the basic requirements for insulation materials with those previously defined in 

regulatory approvals shows that the dimensional stability of insulation is very “generous” in the 

standard. In practice, this could be addressed through quality guidelines or supply agreements. 

The limit values for dimensional stability lead to cracks in the render system. These cracks may 

not appear during testing on a test wall because the test conditions may not reliably capture 

them. A more or less regular cracking of the render across the insulation joints leads to 

increased water absorption and reduces long-term durability. This deficiency thus reduces the 

long-term functional performance and has been classified above as “unacceptable.” 

A very serious deficiency exists in the definition of tensile strength perpendicular to the wall 

plane, which must not be reported only as mean values; all individual values must always be 

provided to allow statistical evaluation. 

The inaccuracy of reporting only mean values means that neither the minimum values (which 

form the basis of the currently valid national regulations) nor the scatter of the test series is 
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known. To achieve the desired system safety, the partial safety factor for “scatter” would need to 

be considerably increased. This results in standard-compliant systems often being practically 

unusable. Two examples were provided to illustrate this. 

Basic construction requirements are formulated for the anchors, but without reference to 

ETAG 014 and ETAG 020, these would be insufficient.Bei  

For systems with adhesive and insulation sufficiently load-bearing for shear forces, the following 

“division of tasks” applies: 

1. The insulation and the adhesive are responsible for absorbing and transferring shear 

forces from self-weight and hygrothermal effects. 

2. The anchor merely supports the above load transfer. 

3. The anchor partially absorbs wind suction forces as long as the adhesive does not fail. 

4. The anchor absorbs wind suction forces without the contribution of the adhesive in 

areas where the adhesive has detached from the substrate. 

 

According to German regulations, this is typically associated with the use of anchors according 

to ETAG 014 [13]. 

 

For systems without adhesive and/or with insulation not sufficient for shear forces, this “division 

of tasks” does not apply. In this case, the fixing elements must also absorb shear forces 

(including self-weight as a permanent load), which involves permanently acting transverse 

forces and, if applicable, bending moments in the fixing element, activating the following 

mechanisms: 

1. Absorption of transverse loads by the anchors, generating bending moments; transverse 

loads can be transmitted directly from the render to the plate anchor or via the anchor 

shaft embedded in the insulation to the anchor expansion element. 

2. Absorption of transverse loads via bearing pressure of the anchor / screw shafts against 

the insulation board; this also results in transverse loads on the anchors and bending 

stresses of the anchor expansion element. 

3. Absorption of shear forces via the “cantilever model” according to Fig. 3.4.2 1. 

According to German regulations, this is typically associated with the use of anchors according 

to ETAG 020 [14]. 

Thus, the aforementioned ETAGs should be incorporated into the standard. If this is not done, a 

component essential for functional performance remains insufficiently defined and must be 

supplemented by national regulations. 

 

Deficiencies in Requirements for Bond Strength and Load-Bearing Capacity (5.8.6) 

For adhesive mortar (inorganically bound) or adhesive (organically bound), the tensile bond 

strength requirements (tested according to EN 13.494:2019) on the insulation are defined for 

dry, wet, and re-dried conditions: 
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It is specified that the wet tensile bond strength must be at least 30 kPa, i.e., 30/80 = 37.5 % of 

the dry tensile bond strength. This is too low, both absolutely and proportionally, as 

demonstrated by available research results. 

It is specified that, for the testing of the tensile strength of the insulation perpendicular to the 

insulation plane (5.8.4), only the mean values are reported. This represents a serious 

deficiency, which has already been addressed earlier. 

It is not sufficient to test the bond strength of the base coat and rendering system on the 

insulation only in dry conditions; it must be ensured that the base coat/rendering system is 

sufficiently resistant to moisture. This would be inadequately captured if the base coat is not 

used as an adhesive (for adhesive, the wet test is included).  

The following variant should additionally be included in Sections 5.8.5 and 5.8.6: 

• Conditioning 2a – wet – 5 tests – report individual values (IV), mean value (MV); 

Water immersion 48 ± 3 h – re-drying 2 h at 23 ± 2 °C / 50 ± 5 % RH 
 

Deficiencies in the Requirements for System Load-Bearing Capacities (5.8.7) 

In DIN EN 13.495:2019, component tests with various load actions are described and defined as 

“Method A,” “Method B,” etc. These tests are shown in Annex 3, where the procedures are also 

described. 

The procedures are defined as follows: 

 

A. Testing of the “tensile” load-bearing behaviour and capacity perpendicular to the 

insulation plane (wind suction load-bearing capacity) using the foam block method 

E. Testing of the “shear” load-bearing behaviour and capacity parallel to the insulation 

plane (shear load-bearing capacity, referred to as “lateral displacement” in ETAG 004) 

B, C, D. Testing of combined load-bearing behaviour perpendicular and parallel to the 

insulation plane 

B. The required shear force (parallel to the insulation plane) is applied, and the 

“tensile” load-bearing behaviour/capacity perpendicular to the insulation plane is 

determined. 

C. The required displacement (parallel to the insulation plane) is applied, and the 

“tensile” load-bearing behaviour/capacity perpendicular to the insulation plane is 

determined. 

D. The required constant tensile force (perpendicular to the insulation plane) is 

applied, and the “shear” load-bearing behaviour/capacity parallel to the insulation 

plane is determined. 

 

Section 5.8.7 assigns these tests to the different system types and also addresses the pull-

through tests according to DIN EN 16.382:2016. The results of such investigations, together with 

the tests according to DIN EN 13.495:2019 – Methods A to C – allow the description of the wind 

suction load-bearing capacity of the systems. 
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However, for none of the systems is the testing and assessment of shear load-bearing 

behaviour regulated.  

This is a very serious deficiency of the standard. 

ETAG 004 defined system variants and insulation properties for which experience existed and 

for which it was initially demonstrated (empirically) that sufficient shear capacity exists to absorb 

self-weight superimposed with shear forces from hygrothermal effects. 

prEN 17.237:2020 defines a significantly larger number of system variants, does not define 

shear capacity for various types, and provides no suitable tests to assess the structural safety in 

this regard. A concept is required to manage the combined tests according to Methods B, C, D 

so that an appropriate load combination is achieved. The foundations for this are completely 

missing. This would mean that, according to national regulations, the load history in the 

combination test would need to be established. 

 

Shear Load-Bearing Behaviour of System Types I, II, III with XPS 

Suitable XPS boards have high load-bearing capacity. In principle, it is possible to design the 

system configurations described in the standard to be functional. 

Due to the high stiffness of this insulation, using an adhesive of quality: 

• Adhesive–insulation tensile bond strength: ϬHz,ns ≥ 30 kPa 

Water immersion 48 ± 3 h – re-drying 2 h at 23 ± 2 °C / 50 ± 5 % RH 

 

…will not produce a structurally safe system. A system with stiffer boards will develop higher 

stresses, as “stiffness attracts forces.” If the composite strength drops from 80 kN/m² in the dry 

state to 30 kN/m² in the wet state, there is a risk of large-scale detachment. 

 

Shear Load-Bearing Behaviour of System Types I, II, III, IV with EPS 

Only adhered systems with a 40 % adhesive surface share (KFA) are described with render 

weights up to 30 kg/m² and insulation thicknesses up to 400 mm. This corresponds to our 

experience in Germany – but not for elasticised EPS. 

In system type IIIb with 40 % KFA and dowelling, the render weight is even increased to 

40 kg/m²; no restriction to specific EPS types (e.g., with minimum shear modulus and shear 

strength) is provided. 

Despite the extension of the application to higher weights and, for system type IIIa, to only 20 % 

adhesive surface share, no assessment of shear load-bearing behaviour is provided. 

. 
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Shear Load-Bearing Behaviour of System Types I, II, III, IV with MW 

Only adhered systems with a 40 % adhesive surface share (KFA) are described with render 

weights up to 30 kg/m² and insulation thicknesses up to 400 mm. This corresponds to our 

research results in Germany in connection with MW lamella boards (MW-L) – but not with 

mineral wool boards (MW-P); this system type is also not provided in the standard. 

System types III and IV in combination with MW-P must be investigated and assessed with 

great care, as the insulation boards have no (unnecessary) reserves, and for variants with 

greater weights, field boundary joints (FBF) are required for structural safety. 

In prEN 17.237, the shear modulus and shear strength for MW-P are not defined. Shear tests 

according to Method E and a structural verification for plate action are required. The standard 

provides no concept for this. An investigation according to the current standard would not be 

sufficient for a qualified assessment. This system configuration would need to be additionally 

investigated according to national provisions, which does not correspond to the purpose of the 

standard. 

 

Shear Load-Bearing Behaviour of System Types I, II, III with XPS 

Suitable XPS boards have high load-bearing capacity. In principle, it is possible to design the 

system configurations described in the standard to be functional. 

Due to the high stiffness of this insulation, using an adhesive of quality: 

• Adhesive–insulation tensile bond strength: ϬHz,ns ≥ 30 kPa 

Water immersion 48 ± 3 h – re-drying 2 h at 23 ± 2 °C / 50 ± 5 % RH 

 

…will not produce a structurally safe system. A system with stiffer boards will develop higher 

stresses, as “stiffness attracts forces.” If the composite strength drops from 80 kN/m² in the dry 

state to 30 kN/m² in the wet state, there is a risk of large-scale detachment. 

 

Shear Load-Bearing Behaviour of System Types with PU, PF, and ICB 

By analogy, the same applies to these insulation materials as to the materials discussed above. 
 

Foam Block Tests for High-Strength Systems? 

The soft foam used to introduce wind suction loads into the system is not suitable to transmit 

very high forces. For systems with comparatively high composite strength (e.g., EPS base), a 

foam block test will fail because the soft foam tears. 

For such systems, either no foam block or combined test is needed, or the test must be 

conducted according to Method D. 
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Proposals for the Further Development of prEN 17.237 

• We have provided guidance on the sensible testing of systems of various constructions 

using the above procedures. This concept should be further developed: 

• Based on the calculation principles in Annex 2, Section A2.3, a suitable (reduced but 

sufficiently accurate) calculation model can be developed. 

• Investigations on mortars can be defined (shrinkage, stiffness, crack strain) to adequately 

capture the properties of the render system. 

• Alternatively, if such render investigations are omitted, render system properties can be 

specified conservatively to remain on the safe side. 
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ANNEXES: 

• Annex 0: Table of contents of the annex compilation (2 sheets) 

• Annex 1: Construction principles for External Thermal Insulation Composite Systems 

(ETICS / WDVS) (6 sheets) 

• Annex 2: Principles of technical assessment and calculation bases (14 sheets) 

• Annex 3: Description of tests relevant to structural safety (4 sheets) 

• Annex 4: Fundamental investigation of system construction with EPS in large insulation 

thicknesses up to 400 mm (3 sheets) 
 


