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1 SCOPE OF THE EAD 

1.1 Description of the construction product 

This EAD covers glued laminated veneer lumber (hereafter referred to as GLVL), which is comprised of 
structural laminated veneer lumber (hereafter referred to as LVL components) bonded together with a 

glulam adhesive (for definition see Clause 1.3.6) at their flatwise surfaces1. Large size GLVL products can 
be bonded together from GLVL components with block gluing. The LVL components are manufactured in 

accordance with EN 143742. Surface of the LVL always is softwood; minor amounts of internal hardwood 
veneers may be included. The products may contain LVL-P (see Clause 1.3.2) without crossband veneers 
or LVL-C (see Clause 1.3.3) with crossband veneers but not combining LVL-P and LVL-C in the same 
GLVL product. LVL surfaces to be bonded shall always have essentially the same grain direction. This EAD 

does not cover other timber materials than LVL components as load-bearing components3 or other 
performance of such courses. 

The EAD applies when glulam adhesives specified in EN 14080 are used. The following structural adhesive 
types thus are used to bond LVL components and GLVL components together to form a GLVL product: 

- Adhesives type I in accordance with EN 301, subclasses 70 or 90, GP or GF, M or S
- Adhesives type I in accordance with EN 15425, subclasses 70 or 90, GP or SP.

Adhesive bonding fulfils the provisions given in Clause 2.2.11; Apparent cohesive wood failure 
percentage of the glue lines shall be at least 70%. The products are always glued with a flatwise surface 
against a flatwise surface. The same provisions apply when GLVL components are block glued to larger 
GLVL products. 

The GLVL products are mostly manufactured on the customer's request and individually designed for the 

specified works. The cross section shall be rectangular, see Figure 1.1.1. End or edge jointed products4 
are not covered. When GLVL Type A or B is composed of LVL-C components, which are narrower than 
the width of the GLVL product and which are not jointed from their edges (unglued butt joints), see Figure 
1.1.2, these butt joints have influence in the mechanical properties of the GLVL. The distance between 
butt joint edges of different LVL layers is at least 300 mm. GLVL members may be single tapered or 
double tapered. Dimensions of the products are limited by what is economically purposeful and within 
practical manufacturing methods and possible to transport. However, when the strength values of the 
GLVL are based on tests with GLVL specimens, the maximum dimensions and number of LVL 
component layers are limited based on the specimens tested except the compression and tension 
perpendicular to grain flatwise. 

The EAD applies also for the assessment of the withdrawal strength, embedment strength and head pull- 
through parameter of dowel type fasteners in GLVL. 

Creep and duration of load behaviour of GLVL-C in flatwise direction is similar to plywood. Creep and 
duration of load behaviour of GLVL-P and GLVL-C in edgewise direction and GLVL-P in flatwise direction 
are similar to LVL-P. 

Any treatment of the finalized products against biological attack or fire is outside of the scope of this EAD. 
Such treatments may be used provided that they do not have adverse effect on the performances of the 
products. 

1 Products where flatwise surfaces are glued together with edgewise surfaces are covered in EAD 140022-00-0304 
2 All undated references to standards or to EAD’s in this document are to be understood as references to the dated versions listed 

in Clause 4. 
3 Other timber materials may be used e.g., as fire protective courses. 
4 The length of the products thus is limited by the length of LVL component that is manufactured in lengths over 20 m. 
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A B 

Figure 1.1.1. Examples of cross section types. “h” is thickness of the GLVL, “b” is width of the LVL layers 
in the Type A and B. 

 

 

Figure 1.1.2. Example of GLVL Type A or B comprised of LVL-C components, which are narrower than the 
width b of the GLVL product and which are not jointed from their edges (unglued butt joints). The effective 
thickness hef (which is one LVL component layer thickness smaller than the thickness h) shall be used for 
the assessment of the resistance and stiffness characteristics which are separately specified under the 
Clause 2.2. 

Manufacturing of the GLVL products provide for sufficient gluing pressure to be achieved either by a 
mechanical or vacuum press, or by mechanical fasteners. Thus, the GLVL may contain screws or nails, but 
they do not have any influence on the composite effect between the LVL components; that relies solely on 
the glue bond between the flatwise surfaces. 

The products are not fully covered by the following harmonised technical specifications: 

EN 14080 - For glue laminated timber because product manufactured from LVL 
lamellae is not covered, only timber boards as lamellae are covered in 

h 

h b 

b 
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it, delamination testing method for bonding quality is not regarded 
suitable for LVL laminations, determination of size effects is not 
included. Assessment methods for mechanical resistance do not cover 
all necessary essential characteristics of GLVL. 

EN 14374 - For structural laminated veneer lumber (LVL) because product
manufactured from LVL lamellae is not covered, determination of the
size effects in flatwise direction are not covered and assessment
method of shear strength in flatwise direction is not applicable. Other
assessment methods of mechanical resistance are applicable, but
they are not defined in detail for all loading directions.

EAD 130010-01-0304 - Because products made of other species than beech are not covered,
different definition for size effect in tension strength, there are size
limitations on width and manufacturing limitations.

- Assessment methods are applicable, except for the size effect of
tension strength (see Clause 2.2.3 in the EAD). However, the
assessment methods for mechanical resistance are not defined in
detail for all essential loading directions and for part of the
characteristics the number of specimens in test series have been
reduced.

- Description of the assessment methods have been improved.

EAD 130740-00-0304 - The EAD covers glued laminated veneer lumber with finger jointed
lamellae (GLVL-FJ) and block-glued glulam made thereof which are
not covered by EAD 130337-00-0304 since finger-jointed LVL
laminations are not included in this EAD. The finger joints in the LVL
laminations may have a significant influence on the strength of GLVL-
FJ and block glued glulam made thereof. Hence, provisions regarding
the assessment of the finger-jointed LVL laminations are included in
EAD 130740-00-0304, see its clauses 2.2.1.4, 2.2.1.5.2, 2.2.1.5.4 and
2.2.15.

Concerning product packaging, transport, storage, maintenance, replacement and repair it is the 
responsibility of the manufacturer to undertake the appropriate measures and to advise his clients on the 
transport, storage, maintenance, replacement and repair of the product as he considers necessary. 

It is assumed that the product will be installed according to the manufacturer’s instructions or (in absence 
of such instructions) according to the usual practice of the building professionals. 

Relevant manufacturer’s stipulations, e.g., with regard to the intended end use conditions, having influence 
on the performance of the product covered by this European Assessment Document shall be considered 
for the determination of the performance and detailed in the ETA as long as the details of the assessment 
methods as laid down in this EAD are respected. 

1.2 Information on the intended use(s) of the construction product 

1.2.1 Intended use(s) 

GLVL is intended to be used as a structural element for load-bearing applications in buildings and civil 
engineering structures. Products are used similar to glulam beams or cross laminated timber (CLT) slabs 
supported at two opposite ends, or composite beams and columns and Type B (see Figures 1.1.1 and 
1.1.2) in addition as bracing columns or walls. 

The GLVL is also intended for uses for more complex engineering constructions such as pitched cambered 
or curved shape beams or slabs with complex support conditions or shape. 

The GLVL is only intended to be used subject to static or quasi-static actions. It is intended to be used in 
seismic areas as non-dissipative or low-dissipative structures, as defined in EN 1998-1. 



European Assessment Document – EAD 130337-00-0304 7/36 

© EOTA 

The products may be subject to prolonged exposure to temperatures over 50°C when the adhesives used 

for the product manufacturing are adhesives of the subclasses 70 or 90 of EN 301 or EN 154255. 

The products are intended to be used in service class 1 and 2 in accordance with EN 1995-1-1. 

1.2.2 Working life/Durability 

The assessment methods included or referred to in this EAD have been written based on the manufacturer’s 
request to take into account a working life of the GLVL for the intended use of 50 years when installed in 
the works. These provisions are based upon the current state of the art and the available knowledge and 
experience. 

When assessing the product, the intended use as foreseen by the manufacturer shall be taken into account. 
The real working life may be, in normal use conditions, considerably longer without major degradation 

affecting the basic requirements for works6. 

The indications given as to the working life of the construction product cannot be interpreted as a guarantee 
neither given by the product manufacturer or his representative nor by EOTA when drafting this EAD nor 
by the Technical Assessment Body issuing an ETA based on this EAD, but are regarded only as a means 
for expressing the expected economically reasonable working life of the product. 

1.3 Specific terms used in this EAD 

1.3.1 LVL component 

Structural LVL in accordance with EN 14374. 

1.3.2 LVL-P 

Structural LVL in accordance with EN 14374 without crossband veneers. 

Figure 1.3.2.1. LVL-P component, b = width, l = length and t = thickness. 

5 EN 1995-1-1 does not cover the design of structures subject to prolonged exposure to temperatures over 60°C. 
6 The real working life of a product incorporated in a specific works depends on the environmental conditions to which that works is 

subject, as well as on the particular conditions of the design, execution, use and maintenance of that works. Therefore, it cannot 
be excluded that in certain cases the real working life of the product may also be shorter than referred to above.  
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1.3.3 LVL-C 

Structural LVL in accordance with EN 14374 with crossband veneers. 

Figure 1.3.3.1. LVL-C component, b = width, l = length and t = thickness. Crossband veneers are marked 
with other colors than parallel veneers. 

1.3.4 LVL grade 

LVL-P or LVL-C product with a set of performance in accordance with EN 14374. 

1.3.5 GLVL component 

Parts glued from LVL components to be further bonded together to the final size of a GLVL product. 

1.3.6 Block gluing of GLVL 

Gluing of two or more GLVL components together to form a structural GLVL member. 

1.3.7 Glulam adhesive 

Adhesive in accordance with EN 14080 used to bond LVL components or GLVL components together to a 
GLVL product. 

1.3.8 Glue bond specimen 

Specimen cut from the GLVL for bonding quality tests. 
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1.3.9 Definitions and symbols of the strength and stiffness properties in different directions of 
the GLVL 

A: Bending edgewise parallel to grain, 

fm,0,edge, s, and E,0 

B: Bending edgewise perpendicular to 

grain fm,90,edge 

C: Bending flatwise parallel to grain 

fm,0,flat, sflat,m and Em,0,flat 

D: Bending flatwise perpendicular to grain 

fm,90,flat and Em,90,flat E: Tension parallel to grain ft,0 

F: Tension edgewise perpendicular to 

grain ft,90,edge 

G: Tension flatwise perpendicular to grain 

ft,90,flat H: Compression parallel to grain fc,0 

I: Compression edgewise 

perpendicular to grain fc,90,edge and 

E90,edge 

J: Compression flatwise perpendicular to 

grain fc,90,flat and E90,flat K: Shear edgewise fv,edge and Gedge 

L: Shear flatwise parallel to grain fv,0,flat, 

sflat,v and G0,flat 

M: Shear flatwise perpendicular to grain 

fv,90,flat and G90,flat 

N: Bending edgewise perpendicular to 

grain “mode 2” fm,90,edge,mode2 

O: Bending edgewise perpendicular to 

grain “mode 3” fm,90,edge,mode3 

Figure 1.3.9.1. Definitions and symbols of the strength and stiffness properties in different directions of 
the GLVL. 
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2 ESSENTIAL CHARACTERISTICS AND RELEVANT ASSESSMENT 
METHODS AND CRITERIA 

2.1 Essential characteristics of the product 

Table 2.1.1 shows how the performance of GLVL is assessed in relation to the essential characteristics. 

Table 2.1.1 Essential characteristics of the product and methods and criteria for assessing the 
performance of the product in relation to those essential characteristics 

No Essential characteristic Assessment 
method 

Type of expression of 
product performance 

Basic Works Requirement 1: Mechanical resistance and stability 

1 Bending strength edgewise parallel to grain fm,0,edge and 
size effect parameter s 

2.2.1.1 Description, level 

2 Bending strength flatwise parallel to grain fm,0,flat and 
size effect parameter sflat,m 

2.2.1.2 Description, level 

3 Bending strength edgewise perpendicular to grain 
fm,90,edge 

2.2.1.3 Description, level 

4 Bending moment resistance edgewise perpendicular to 
grain Rm,90,edge of the GLVL product according 
Figure 1.1.2 

2.2.1.4 Description, level 

5 Bending strength edgewise perpendicular to grain 
(Mode 2) fm,90,edge,mode2 

2.2.1.5 Description, level 

6 Bending strength edgewise perpendicular to grain 
(Mode 3) fm,90,edge,mode3 

2.2.1.6 Description, level 

7 Bending strength flatwise perpendicular to grain fm,90,flat 2.2.1.7 Description, level 

8 Bending resistance flatwise perpendicular to grain 
Rm,90,flat of the GLVL product according Figure 1.1.2 

2.2.1.8 Description, level 

9 Tension strength parallel to grain and size effect 
parameter 

EN 14374, 
Clause 4.4.4 

Description, level 

10 Tension strength edgewise perpendicular to grain 
ft,90,edge 

2.2.2.1 Description, level 

11 Tension resistance edgewise perpendicular to grain 
Rt,90,edge of the GLVL product according Figure 1.1.2 

2.2.2.2 Description, level 

12 Tension strength flatwise perpendicular to grain ft,90,flat 2.2.2.3 Description, level 

13 Compression strength parallel to grain fc,0,k,SC1 in 
service class 1 conditions 

2.2.3.1 Description, level 

14 Compression strength parallel to grain fc,0,k,SC2 in 
service class 2 conditions 

2.2.3.2 Description, level 

15 Compression strength perpendicular to grain edgewise 2.2.4.1 Description, level 

16 Compression strength perpendicular to grain flatwise 2.2.4.2 Description, level 

17 Shear strength edgewise fv,edge 2.2.5.1 Description, level 

18 Shear resistance edgewise Rv,edge of the GLVL product 
according Figure 1.1.2 

2.2.5.2 Description, level 



European Assessment Document – EAD 130337-00-0304 11/36 

© EOTA 

No Essential characteristic Assessment 
method 

Type of expression of 
product performance 

Basic Works Requirement 1: Mechanical resistance and stability 

19 Shear strength flatwise parallel to grain fv,0,flat and size 
effect parameter sflat,v 

2.2.5.3 Description, level 

20 Shear strength flatwise perpendicular to grain fv,90,flat 2.2.5.4 Description, level 

21 Shear resistance flatwise Rv,90,flat of the GLVL product 
according Figure 1.1.2 

2.2.5.5 Description, level 

22 Modulus of elasticity parallel to grain E0 2.2.6.1 Description, level 

23 Modulus of elasticity in bending parallel to grain E0,flat 2.2.6.2 Description, level 

24 Modulus of elasticity perpendicular to grain edgewise 
E90,edge and flatwise E90,flat 

2.2.7.1 Description, level 

25 Modulus of elasticity in flatwise bending perpendicular 
to grain Em,90,flat 

2.2.7.2 Description, level 

26 Bending stiffness in flatwise perpendicular to grain 
EIm,90,flat of the GLVL product according Figure 1.1.2 

2.2.7.3 Description, level 

27 Shear modulus edgewise Gedge 2.2.8.1 Description, level 

28 Shear modulus flatwise parallel to grain G0,flat 2.2.8.2 Description, level 

29 Shear modulus flatwise perpendicular to grain G90,flat 2.2.8.3 Description, level 

30 Dimensional stability 2.2.9 Description, level 

31 Bonding quality of the gluing of LVL components and 
the block gluing of GLVL components to GLVL 
products 

2.2.10 Description 

32 Density 2.2.11 Description, level 

33 Embedment strength of fasteners in GLVL 2.2.12 Level 

34 Withdrawal strength of fasteners in GLVL 2.2.13 Level 

35 Head pull-through strength of fasteners in GLVL 2.2.14 Level 

Basic Works Requirement 2: Safety in case of fire 

36 Reaction to fire 2.2.15 Class 

37 Resistance to fire 2.2.16 Description, Class, level 

Basic Works Requirement 3: Hygiene, health and the environment 

38 Content, emission and/or release of dangerous 
substances 

2.2.17 Class 

39 Emission of formaldehyde 2.2.17.1 Class 

Basic Works Requirement 6: Energy economy and heat retention 

40 Thermal conductivity 2.2.18 Description, level 

Aspects of durability 

41 Durability against biological attack EN 14374, 
Clause 4.10 

Description 



European Assessment Document – EAD 130337-00-0304 12/36 

© EOTA   

2.2 Methods and criteria for assessing the performance of the product in 
relation to essential characteristics of the product 

This chapter is intended to provide instructions for TABs. Therefore, the use of wordings such as “shall be 
stated in the ETA” or “it has to be given in the ETA” shall be understood only as such instructions for TABs 
on how results of assessments shall be presented in the ETA. Such wordings do not impose any obligations 
for the manufacturer, and the TAB shall not carry out the assessment of the performance in relation to a 
given essential characteristic when the manufacturer does not wish to declare this performance in the 
Declaration of Performance. 

If for any components covered by harmonised standards the manufacturer of the component has included 
the performance regarding the relevant essential characteristic in the Declaration of Performance, retesting 
of that component for issuing the ETA under the current EAD is not required. 

When GLVL has several grades of LVL components, only the lowest grade can be selected as a 
representative for higher grades. 

2.2.1 Bending strength and size effect parameter 

Purpose of the assessment 

Determination of bending strength parallel to grain and perpendicular to grain of the surface veneers in 
edgewise (fm,0,edge, fm,90,edge, fm,90,edge,mode2 and fm,90,edge,mode3) and in flatwise (fm,0,flat and fm,90,flat) directions and 
size effect parameter edgewise s and flatwise sflat,m, (see Figure 1.3.10.1). For a product according to Figure 
1.1.2, determination of bending moment resistance perpendicular to grain edgewise Rm,90,edge and flatwise 
Rm,90,flat. 

2.2.1.1 Bending strength edgewise parallel to grain fm,0,edge and size effect parameter s 

Assessment methods 

For bending strength edgewise parallel to grain fm,0,edge and size effect parameter s (Figure 1.3.9.1, Case A) 
the assessment method is testing. Characteristic of the LVL components represent the characteristic of 
GLVL. 

Bending strength edgewise parallel to grain fm,0,edge and size effect parameter s shall be tested in 
accordance with EN 14374, Clause 4.4.2 (EN 408, Clause 19). Characteristic value shall be determined in 
accordance with EN 14358, Clause 3, lognormal distribution. At least 32 specimens shall be tested. Tests 
can be made simultaneously with modulus of elasticity tests; the test may be interrupted for removing the 
deformation measurement equipment at about 60 % the ultimate load. 

Expression of results 

Characteristic edgewise bending strength value fm,0,edge,k in MPa and the size effect parameters s shall be 
given in the ETA. 

2.2.1.2 Bending strength flatwise parallel to grain fm,0,flat and size effect parameter sflat,m 

Assessment methods 

For bending strength flatwise parallel to grain fm,0,flat and size effect parameter sflat,m (Figure 1.3.9.1, Case C) 
the assessment method is testing. 

GLVL cross sections shall be tested in accordance with Clause 19 of EN 408 and characteristic values shall 
be determined in accordance with EN 14358, Clause 3, lognormal distribution. Size effect parameter sflat,m 
in flatwise bending shall be tested with smallest, medium and at least half of the largest cross section 
thickness b in flatwise direction. At least 10 specimens shall be tested for cross section thickness 
h ≤ 400 mm and at least 5 specimens for cross section thickness h > 400 mm. 

The size effect factor sflat,m shall be assessed by fitting the test results with Equation 2.2.1.2.1 
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ln [fm,0,flat,mean(h)] = sflat,m ∙ ln (1/h) + C (2.2.1.2.1)7 

where 

fm,0,flat,mean(h) = mean value of the flatwise bending strength for specimen thickness h, 
sflat,m = size effect factor for flatwise bending, 
h = thickness of the specimen and 
C = constant. 

The size effect factor sflat,m is the angular coefficient which gives the best fitting of the Equation 2.2.1.2.1 
compared to the mean values of the strength results of the tested cross section size, see Figure 2.2.1.2.1. 

 
Figure 2.2.1.2.1. Example of the assessment of the size effect factor sflat,m of bending strength flatwise fm,0,flat 
from the mean values of flatwise bending strengths fm,0,flat,mean of tested cross section thicknesses h. The 
size effect parameter sflat,m is the angular coefficient (0,1288 ≈ 0,13) of the linear ln(fm,0,flat,mean). 

A reference thickness href,m within the thickness range of the GLVL product (e.g. the smallest thickness) 
shall be chosen for the product and the characteristic flatwise bending strength fm,0,flat,k(href,m) for that 
thickness shall be defined. For GLVL thicknesses h, the characteristic flatwise bending strength parallel to 
grain fm,0,flat,k(h) shall be determined with Equation 2.2.1.2.2: 

𝑓m,0,flat,k(ℎ) = 𝑓m,0,flat,k(ℎref,m) (
ℎref,m

ℎ
)

𝑠flat,m
≤ 1,2 𝑓m,0,flat,k(ℎref,m) (2.2.1.2.2) 

where 

fm,0,flat,k(h) = characteristic bending strength flatwise parallel to grain [MPa] for a thickness h of GLVL; 

fm,0,flat,k(href,m) = characteristic bending strength flatwise parallel to grain [MPa] for the reference thickness 
href,m of GLVL; 

h = thickness of the GLVL product [mm]; 

href,m = reference thickness of the GLVL in flatwise direction [mm] for flatwise bending parallel to 
grain and 

sflat,m = size effect parameter for flatwise bending considering the dependence on the thickness h. 

The combination of a reference thickness href,m of the GLVL, the characteristic flatwise bending strength 
parallel to grain fm,0,flat,k(href,m) for the reference thickness href,m of GLVL and size effect parameter sflat,m shall 
be assessed so that none of the characteristic values determined for the tested cross sections is less than 
95% of the characteristic values calculated in accordance with (Equation 2.2.1.2.2). If they don’t fulfil this 

 
7 Equation is presented e.g., by M. Fonselius, Wood Science and Technology 31 (1997) 399-413 
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condition with the chosen values of fm,0,flat,k(href,m) and sflat,m, the value of fm,0,flat,k(href,m) shall be reduced 
and/or the value of sflat,m shall be increased so that the condition is fulfilled. 

Figure 2.2.1.2.2. Example of flatwise bending strength fm,0,flat,mean and fm,0,flat,k of tested GLVL thicknesses b 
and fm,0,flat,k(h) calculated with the (Equation 2.2.1.2.2). It shall be verified that none of the characteristic 
values determined for the tested cross sections will be less than 95% of the characteristic values calculated 
in accordance with (Equation 2.2.1.2.2). 

The equations 2.2.1.2.2 is applicable when h ≥ 78mm and h ≤ 2 times the largest tested thickness of the 
product. 

Expression of results 

Characteristic bending strength flatwise parallel to grain value fm,0,flat,k(href,m) in MPa, size effect parameter 
sflat,m, reference thickness href,m in mm and fm,0,flat,k(h) of the product cross section in MPa shall be given in 
the ETA. When the ETA covers several different cross sections within the applicability of the equations 
2.2.1.2.2, their characteristic bending strengths flatwise parallel to grain value fm,0,flat,k(h) in MPa shall be 
given in a table in the ETA. 

2.2.1.3 Bending strength edgewise perpendicular to grain fm,90,edge 

Assessment methods 

a. Reference method: Testing of bending strength edgewise perpendicular to grain fm,90,edge (Figure
1.3.9.1, Case B). Characteristic of the LVL components represent the characteristic of GLVL.

Bending strength edgewise perpendicular to grain fm,90,edge of the LVL components shall be tested according 
to EN 408, Clause 19 with the exception that the grain direction of the test specimen is perpendicular to the 
span direction of the test specimen. The depth of the section in accordance with EN 408, Clause 19.1 is at 
least 100mm. Characteristic value shall be determined in accordance with EN 14358, Clause 3, lognormal 
distribution. At least 32 specimens shall be tested. 

b. Alternative method: The characteristic tension strength edgewise perpendicular to grain ft,90,edge,k,
in accordance with Clause 2.2.3 may be assessed as a conservative value of the characteristic bending
strength edgewise perpendicular to grain fm,90,edge,k.

Expression of results 

Characteristic edgewise bending strength value fm,90,edge,k in MPa and the used assessment method shall 
be given in the ETA. 
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2.2.1.4 Bending moment resistance edgewise perpendicular to grain Rm,90,edge of the GLVL product 
according Figure 1.1.2. 

Assessment methods 

The assessment method is calculation. 

When GLVL is comprised of LVL-C components, which are narrower than the width of the GLVL product, 
see Figure 1.1.2, and which are not jointed from their edges (unglued butt joints), the influence of these 
butt joints shall be taken into consideration in the bending moment resistance edgewise perpendicular to 
grain Rm,90,edge of the GLVL product. When the distance between the butt joint edges of different LVL 
component layers is at least 300 mm, this resistance may be calculated using the characteristic bending 
strength edgewise perpendicular to grain fm,90,edge,k and an effective thickness hef for the GLVL product. This 
effective thickness hef is one LVL component layer thickness smaller than the thickness of the GLVL 
product. When all LVL component layers have the same thickness: 

hef = h·(n - 1) / n (2.2.1.4.1) 

where 

hef = the effective thickness of the GLVL product [mm]; 

h = the thickness of the GLVL product [mm] and 

n = then number of LVL component layers in the GLVL product. 

Bending moment resistance edgewise perpendicular to grain Rm,90,edge,k of the GLVL product according to 
Figure 1.2.2 is 

𝑅m,90,edge,k = 𝑓m,90,edge,k ∙
ℎef ∙ 𝐿2

6
(2.2.1.4.2) 

where 

Rm,90,edge,k = the characteristic bending moment resistance edgewise perpendicular to grain of the 
GLVL product [Nmm]; 

fm,90,edge,k = the characteristic bending strength edgewise perpendicular to grain of the GLVL product 
[MPA] in accordance with the Clause 2.2.1.3; 

hef = the effective thickness of the GLVL product [mm] and 

L = the depth of the GLVL product [mm] 

The equations 2.2.1.4.1 and 2.2.1.4.2 are applicable for n = 2-10 LVL component layers. 

Expression of results 

Characteristic edgewise bending strength value fm,90,edge,k in MPa and the characteristic resistance 
Rm,90,edge,k in Nmm of the product cross section shall be given in the ETA. When the ETA covers several 
different cross sections within the applicability of the equations 2.2.1.4.1 and 2.2.1.4.2, their characteristic 
resistances Rm,90,edge,k in Nmm shall be given in a table in the ETA. 

2.2.1.5 Bending strength edgewise perpendicular to grain (Mode 2) fm,90,edge,mode2 

Assessment methods 

a. Reference method: Testing of bending strength edgewise perpendicular to grain fm,90,edge,mode2

(Figure 1.3.9.1, Case N).

Bending strength edgewise perpendicular to grain fm,90,edge,mode2 of the GLVL shall be tested according to 
EN 408, Clause 19 with the exception that the grain direction of the test specimen is perpendicular to the 
span direction of the test specimen. The depth of the section in accordance with EN 408, Clause 19.1 is at 
least 100mm. Characteristic value shall be determined in accordance with EN 14358, Clause 3, lognormal 
distribution. At least 32 specimens shall be tested. 
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b. Alternative method: The characteristic tension strength edgewise perpendicular to grain ft,90,edge,k,
in accordance with Clause 2.2.3 may be assessed as a conservative value of the characteristic bending
strength edgewise perpendicular to grain fm,90,edge,mode2,k.

Expression of results 

Characteristic edgewise bending strength value fm,90,edge,mode2,k in MPa and the used assessment method 
shall be given in the ETA. 

2.2.1.6 Bending strength edgewise perpendicular to grain (Mode 3) fm,90,edge,mode3 

Assessment methods 

a. Reference method: Testing of bending strength edgewise perpendicular to grain fm,90,edge,mode3

(Figure 1.3.9.1, Case O).

Bending strength edgewise perpendicular to grain fm,90,edge,mode3 of the GLVL shall be tested according to 
EN 408, Clause 19 with the exception that the grain direction of the test specimen is perpendicular to the 
span direction of the test specimen. The depth of the section in accordance with EN 408, Clause 19.1 is at 
least 100mm. Characteristic value shall be determined in accordance with EN 14358, Clause 3, lognormal 
distribution. At least 32 specimens shall be tested. 

b. Alternative method: The characteristic tension strength edgewise perpendicular to grain ft,90,edge,k,
in accordance with Clause 2.2.3 may be assessed as a conservative value of the characteristic bending
strength edgewise perpendicular to grain fm,90,edge,mode3,k.

Expression of results 

Characteristic edgewise bending strength value fm,90,edge,mode3,k in MPa and the used assessment method 
shall be given in the ETA. 

2.2.1.7 Bending strength flatwise perpendicular to grain fm,90,flat 

Assessment methods 

a. Reference method: Testing of bending strength flatwise perpendicular to grain fm,90,flat (Figure
1.3.9.1, Case D). Characteristic of the LVL components represent the characteristic of GLVL

Bending strength flatwise perpendicular to grain fm,90,flat of the LVL components shall be tested according 
to EN 408, Clause 19 with the exception that the grain direction of the test specimen is perpendicular to the 
span direction of the test specimen. The depth of the section in accordance with EN 408, Clause 19.1 is at 
least 38mm. Characteristic value shall be determined in accordance with EN 14358, Clause 3, lognormal 
distribution. At least 32 specimens shall be tested. 

b. Alternative method: The characteristic tension strength edgewise perpendicular to grain ft,90,edge,k,
in accordance with Clause 2.2.3 may be assessed as a conservative value of the characteristic bending
strength flatwise perpendicular to grain fm,90,flat.

Expression of results 

Characteristic bending strength flatwise perpendicular to grain value fm,90,flat,k in MPa and the used 
assessment method shall be given in the ETA. 

2.2.1.8 Bending resistance flatwise perpendicular to grain Rm,90,flat of the GLVL product according 
Figure 1.1.2. 

Assessment methods 

The assessment method is calculation. 

When GLVL is comprised of LVL-C components, which are narrower than the width of the GLVL product, 
see Figure 1.1.2, and which are not jointed from their edges (unglued butt joints), the influence of these 
butt joints shall be taken into consideration in the bending moment resistance flatwise perpendicular to 
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grain Rm,90,flat of the GLVL product. When the distance between the butt joint edges of different LVL 
component layers is at least 300 mm, this resistance may be calculated using the characteristic bending 
strength flatwise perpendicular to grain fm,90,flat,k and an effective thickness hef for the GLVL product. This 
effective thickness hef is one LVL component layer thickness smaller than the thickness of the GLVL product 
in accordance with Equation 2.2.1.4.1. 

Bending moment resistance flatwise perpendicular to grain Rm,90,flat,k of the GLVL product in accordance 
with to Figure 1.2.2 is 

𝑅m,90,flat,k = 𝑓m,90,flat,k ∙
𝐿 ∙ ℎef

2

6
 (2.2.1.8.1) 

where 

Rm,90,flat,k = the characteristic bending moment resistance of the GLVL product [Nmm]; 

fm,90,flat,k = the characteristic bending strength of the GLVL product [MPA] in accordance with the 
Clause 2.2.1.7; 

hef  = the effective thickness of the GLVL product [mm] and 

L  = the depth of the GLVL product [mm] 

The equations 2.2.1.4.1 and 2.2.1.8.1 are applicable for n = 2-10 LVL component layers. 

Expression of results 

Characteristic bending strength flatwise perpendicular to grain value fm,90,flat,k in MPa and the characteristic 
resistance Rm,90,flat,k in Nmm of the product cross section shall be given in the ETA. When the ETA covers 
several different cross sections within the applicability of the equations 2.2.1.4.1 and 2.2.1.8.1, their 
characteristic resistances Rm,90,flat,k in Nmm shall be given in a table in the ETA. 

2.2.2 Tension strength perpendicular to grain 

Purpose of the assessment 

Determination of tension strength perpendicular to grain edgewise ft,90,edge and flatwise ft,90,flat. For a product 
according to Figure 1.1.2, determination of tension resistance edgewise perpendicular to grain Rt,90,edge. 

2.2.2.1 Tension strength edgewise perpendicular to grain ft,90,edge 

Assessment methods 

For tension edgewise perpendicular to perpendicular to grain ft,90,edge (Figure 1.3.9.1, Case F) the 
assessment method is testing. Characteristic of the LVL components represent the characteristic of GLVL. 

Tension strength perpendicular to grain edgewise ft,90,edge tests shall be carried out in accordance with EN 
14374, Clause 4.4.5 (EN 408, clause 16) and characteristic values shall be determined in accordance with 
EN 14358, Clause 3, lognormal distribution. At least 32 specimens shall be tested. 

Expression of results 

Characteristic tension strength edgewise perpendicular to grain value ft,90,edge,k in MPa shall be given in the 
ETA. 

2.2.2.2 Tension resistance edgewise perpendicular to grain Rt,90,edge of the GLVL product according 
Figure 1.1.2. 

Assessment methods 

The assessment method is calculation. 

When GLVL is comprised of LVL-C components, which are narrower than the width of the GLVL product, 
see Figure 1.1.2, and which are not jointed from their edges (unglued butt joints), the influence of these 
butt joints shall be taken into consideration in the tension resistance edgewise perpendicular to grain 
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Rt,90,edge of the GLVL product. When the distance between the butt joint edges of different LVL component 
layers is at least 300 mm, this resistance may be calculated using the characteristic tension strength 
edgewise perpendicular to grain ft,90,edge,k and an effective thickness hef for the GLVL product. This effective 
thickness hef is one LVL component layer thickness smaller than the thickness of the GLVL product in 
accordance with Equation 2.2.1.4.1. 

Tension resistance edgewise perpendicular to grain Rt,90,edge,k of the GLVL product in accordance with to 
Figure 1.2.2 is 

𝑅t,90,edge,k = 𝑓t,90,edge,k ∙ 𝐿 ∙  ℎef (2.2.2.2.1) 

where 

Rt,90,edge,k = the characteristic tension resistance edgewise perpendicular to grain of the GLVL 
product [N]; 

ft,90,edge,k = the characteristic tension strength edgewise perpendicular to grain of the GLVL 
product [MPA] in accordance with the Clause 2.2.2.1; 

hef = the effective thickness of the GLVL product [mm] and 

L = the depth of the GLVL product [mm] 

The equations 2.2.1.4.1 and 2.2.3.2.1 are applicable for n = 2-10 LVL component layers. 

Expression of results 

Characteristic edgewise tension strength perpendicular to grain value ft,90,edge,k in MPa the characteristic 
resistance Rt,90,edge,k in N of the product cross section shall be given in the ETA. When the ETA covers 
several different cross sections within the applicability of the equations 2.2.1.4.1 and 2.2.2.2.1, their 
characteristic resistances Rt,90,edge,k in N shall be given in a table in the ETA. 

2.2.2.3 Tension strength flatwise perpendicular to grain ft,90,flat 

Assessment methods 

For tension flatwise perpendicular to grain ft,90,flat (Figure 1.3.9.1, Case G) the assessment method is testing. 

Tension strength perpendicular to grain flatwise ft,90,flat tests shall be carried out in accordance with Clause 
16 of EN 408 with the specimen size of glued laminated timber test pieces of EN 408, Table 2 and 
characteristic values shall be determined in accordance with EN 14358, Clause 3, lognormal distribution. 
At least 15 specimens shall be tested. 

Expression of results 

Characteristic flatwise tension perpendicular to grain strength value ft,90,flat,k in MPa shall be given in the 
ETA. 

2.2.3 Compression strength parallel to grain 

Purpose of the assessment 

Determination of compression strength parallel to grain fc,0 in service class 1 and 2 conditions in accordance 
with EN 1995-1-1, Clause 2.3.1.3 (2) and (3). 

2.2.3.1 Compression strength parallel to grain fc,0,k,SC1 in service class 1 conditions 

Assessment methods 

For compression parallel to grain fc,0,k,SC1 (Figure 1.3.9.1, Case H) the assessment method is testing. 
Characteristic of the LVL components represent the characteristic of GLVL. 

Compression strength parallel to grain fc,0 tests shall be carried out in accordance with EN 14374, Clause 
4.4.6. (EN 408, clause 14). For the performance in service class 1 conditions, the specimens shall be 
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conditioned according to EN 408, Clause 8. Characteristic values shall be determined in accordance with 
EN 14358, Clause 3, lognormal distribution. At least 32 specimens shall be tested. 

Expression of results 

Characteristic compression strength parallel to grain fc,0,k,SC1 MPa shall be given in the ETA. 

2.2.3.1 Compression strength parallel to grain fc,0,k,SC2 in service class 2 conditions 

Assessment methods 

For compression parallel to grain fc,0,k,SC2 (Figure 1.3.9.1, Case H) the reference method is testing. 
Characteristic of the LVL components represent the characteristic of GLVL. 

Compression strength parallel to grain fc,0 tests shall be carried out in accordance with EN 14374, Clause 
4.4.6. (EN 408, clause 14). For the performance in service class 2 conditions, the specimens shall be 
conditioned according to EN 408, Clause 8, but in (85 ± 5)% relative humidity. Characteristic values shall 
be determined in accordance with EN 14358, Clause 3, lognormal distribution. At least 32 specimens shall 
be tested. 

An alternative assessment method of the compression strength parallel to grain in service class 2 is to 

calculate it from the values for service class 1 as fc,0,k,SC2 = 0,83 ∙ fc,0,k,SC1
8

. 

Expression of results 

Characteristic compression strength parallel to grain fc,0,k,SC2 in MPa and the assessment method shall be 

given in the ETA9. 

2.2.4 Compression strength perpendicular to grain 

Purpose of the assessment 

Determination of compression strength perpendicular to grain edgewise fc,90,edge and flatwise fc,90,flat. 

2.2.4.1 Compression strength perpendicular to grain edgewise fc,90,edge,k 

Assessment methods 

The assessment methods are 

a. Testing of GLVL product which is the reference method and 

b. Testing of LVL components and their characteristics represent the characteristics of GLVL product. 

When GLVL product is tested, compression strength perpendicular to grain edgewise fc,90,edge (Figure 
1.3.9.1, Case I) tests shall be carried out in accordance with EN 408, Clause 16 with the glued laminated 
timber test pieces of EN 408, Table 2. Characteristic values shall be determined in accordance with 
EN 14358, Clause 3, lognormal distribution. At least 15 specimens shall be tested. 

When the characteristics of LVL components represent the characteristics of GLVL product, compression 
strength perpendicular to grain edgewise fc,90,edge (Figure 1.3.9.1, Case I) tests shall be carried out in 
accordance with EN 14374, Clause 4.4.7 (EN 408, Clause 16 with the structural timber test pieces of EN 
408, Table 2). Characteristic values shall be determined in accordance with EN 14358, Clause 3, lognormal 
distribution. At least 32 specimens shall be tested. 

Expression of results 

 
8 This ratio between the compression parallel to grain strength in service class 1 and 2 is given also in the 2nd generation Eurocode 5, 

latest draft FprEN 1995-1-1:2024, Clause 5.2.1(4). 
9 Compression parallel to grain in service class 2 fc,0,k,SC2 shall be defined separately, since EN1995-1-1:2004 does not take into 

account the difference of this characteristic in service class 1 and 2 conditions. 
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Characteristic compression strength values perpendicular to grain edgewise fc,90,edge,k  in MPa and the 
assessment method shall be given in the ETA. 

2.2.4.2 Compression strength perpendicular to grain flatwise fc,90,flat,k 

Assessment methods 

The assessment methods are 

c. Testing of GLVL product which is the reference method and

d. Testing of LVL components and their characteristics represent the characteristics of GLVL product.

When GLVL product is tested, compression strength perpendicular to grain flatwise fc,90,flat (Figure 1.3.9.1, 
Case J) tests shall be carried out in accordance with EN 408, Clause 16 with the glued laminated timber 
test pieces of EN 408, Table 2. Characteristic values shall be determined in accordance with EN 14358, 
Clause 3, lognormal distribution. At least 15 specimens shall be tested. 

When the characteristics of LVL components represent the characteristics of GLVL product, compression 
strength perpendicular to grain flatwise fc,90,flat (Figure 1.3.9.1, Case J) tests shall be carried out in 
accordance with EN 14374, Clause 4.4.7 (EN 408, Clause 16 with the structural timber test pieces of EN 
408, Table 2). Characteristic values shall be determined in accordance with EN 14358, Clause 3, lognormal 
distribution. At least 32 specimens shall be tested. 

Expression of results 

Characteristic compression strength values perpendicular to grain flatwise fc,90,flat,k in MPa and the 
assessment method shall be given in the ETA. 

2.2.5 Shear strength and size effect parameter 

Purpose of the assessment 

Determination of shear strength parallel to grain and perpendicular to grain of the surface veneers in 
edgewise fv,edge and in flatwise fv,0,flat and fv,90,flat directions and the size effect parameter in flatwise direction 
sflat,v. For product in accordance with Figure 1.1.2, determination of shear resistance Rv,edge and Rv,90,flat. 

2.2.5.1 Shear strength edgewise fv,edge 

Assessment methods 

For shear strength edgewise fv,edge (Figure 1.3.9.1, Case K) the assessment method is testing. 
Characteristic of the LVL components represent the characteristic of GLVL. 

Shear strength edgewise fv,edge shall be tested in accordance with EN 14374, Clause 4.4.8 (EN 408, Clause 
18). Characteristic value shall be determined in accordance with EN 14358, Clause 3, lognormal 
distribution. At least 32 specimens shall be tested. 

Expression of results 

Characteristic edgewise shear strength value fv,edge,k in MPa shall be given in the ETA. 

2.2.5.2 Shear resistance edgewise Rv,edge of the GLVL product according Figure 1.1.2 

Assessment methods 

The assessment method is calculation. 

When GLVL is comprised of LVL-C components, which are narrower than the width of the GLVL product 
and which are not jointed from their edges (unglued butt joints), see Figure 1.1.2, the influence of these 
butt joints shall be taken into consideration in the shear resistance edgewise Rv,edge of the GLVL product. 
When the distance between butt joint edges of different LVL layers is at least 300 mm, this resistance may 
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be calculated using the characteristic shear strength edgewise fv,edge,k and an effective thickness hef for the 
GLVL product. When all LVL layers have the same thickness, effective thickness hef is defined by the 
(Equation 2.2.1.4.1). 

Shear resistance edgewise Rv,edge,k of the GLVL product in accordance with to Figure 1.2.2 is 

𝑅v,edge,k =
2

3
∙ 𝑓v,edge,k ∙ 𝑏 ∙ ℎef (2.2.5.2.1) 

where 

Rv,edge,k = the characteristic shear resistance edgewise of the GLVL product [N]; 

fv,edge,k = the characteristic shear strength edgewise of the GLVL product [MPa] in accordance with the 
Clause 2.2.6.1; 

b = width of the cross section [mm] and 
hef = effective thickness of the cross section [mm]. 

The equations 2.2.1.4.1 and 2.2.5.2.1 are applicable for n = 2-10 LVL component layers. 

Expression of results 

Characteristic edgewise shear strength value fv,edge,k in MPa the characteristic resistance Rv,edge,k in N  of 
the product cross section shall be given in the ETA. When the ETA covers several different cross sections 
within the applicability of the equations 2.2.1.4.1 and 2.2.5.2.1, their characteristic resistances Rv,edge,k in N 
shall be given in a table in the ETA. 

2.2.5.3 Shear strength flatwise parallel to grain fv,0,flat and size effect parameter sflat,v 

Assessment methods 

For shear strength flatwise parallel to grain fv,0,flat (Figure 1.3.9.1, Case L) the assessment method is testing. 

Shear strength flatwise parallel to grain fv,0,flat test shall be carried out as bending test described in Clause 
19 of EN 408 and characteristic values shall be determined in accordance with EN 14358, Clause 3, 
lognormal distribution. In the test, the span width shall be symmetrically shortened so that shear failure 
(normally horizonal cracking in the span direction of the test) is achieved; distance between a support and 
loading point shall be 3 times the depth of the beam and a suitable span length is 9 - 12 times the depth of 
the beam. When the test specimen is not having a shear failure in the test, it may be left out from the 
assessment of the shear strength or the maximum shear stress at the moment of rupture can be taken as 
a conservative value of the shear strength of the specimen. Tests can be made simultaneously with shear 
modulus tests; the test may be interrupted for removing the deformation measurement equipment at about 
60 % the ultimate load. The shear strength is the shear stress from the maximum shear force at the tests:  

𝜏v,max =
1,5∙𝑉max

𝐴
(2.2.5.3.1) 

where 

τv,max = maximum shear stress (= shear strength fv) [MPa]; 

Vmax = maximum shear force [N] and 

A = cross section area [mm2] 

For shear strength flatwise parallel to grain fv,0,flat, the size effect factor sflat,v in flatwise shear shall be tested 
with smallest, medium and at least half of the largest cross section thickness h specified for the GLVL 
product. When the cross-section thickness h ≤ 400 mm, at least 10 specimens shall be tested per sample 
and when the cross section thickness h > 400 mm, at least 5 specimens shall be tested per sample. 

The size effect factor sflat,v shall be assessed by fitting the test results with Equation 2.2.5.3.2 

ln [fv,flat,mean(h)] = sflat,v ln (1/h) + C (2.2.5.3.2) 

where 

sflat,v = size effect factor for flatwise shear, 
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fv,flat,mean(h) = mean value of the flatwise shear strength for specimen thickness h, 

h = thickness of the specimen and 

C = constant. 

The size effect factor sflat,v is the angular coefficient which gives the best fitting of the equation compared 
to the mean values of the strength results of the tested cross section size similar to the example in Figure 
2.2.1.2.1. 

A reference thickness href,v within the thickness range of the GLVL product (e.g. the smallest thickness) 
shall be chosen for the product and the characteristic flatwise shear strength fv,0,flat,k(href,m) for that thickness 
shall be defined. For GLVL thicknesses h, the characteristic flatwise shear strength parallel to grain 
fv,0,flat,k(h) shall be determined with Equation 2.2.5.3.3: 

𝑓v,0,flat,k(ℎ) = 𝑓v,flat,k(ℎref,v) (
ℎ𝑟𝑒𝑓,𝑣

ℎ
)

𝑠flat,v
 (2.2.5.3.3) 

where 

fv,0,flat,k (h) = characteristic flatwise shear strength parallel to grain [MPa] for the thickness h of GLVL; 

fv,0,flat,k (href,v) = characteristic flatwise shear strength parallel to grain [MPa] for the reference thickness href,v 
of GLVL; 

h = thickness [mm] of the GLVL product in flatwise direction; 

href,v = reference thickness [mm] of the GLVL in flatwise direction for flatwise shear parallel to grain 
and 

sflat,v = size effect exponent considering the dependence on the thickness h 

The combination of a reference thickness href,v of the GLVL and the characteristic flatwise shear strength 
parallel to grain fv,0,flat,k(href,v) for the reference thickness href,v of GLVL and size effect parameter sflat,v shall 
be assessed so that none of the characteristic values determined for the tested cross-sections will be less 
than 95% of the characteristic values calculated in accordance with (Equation 2.2.5.3.3) similar to the 
example in Figure 2.2.1.2.2. If they don’t fulfil the condition with the chosen values of fv,0,flat,k(href,v) and sflat,v, 
the value of fv,0,flat,k(href,v) shall be reduced (and/or the value of sflat,v) shall be increased so that the condition 
is fulfilled. 

The equations 2.2.5.3.3 is applicable when h ≥ 78mm and h ≤ 2 times the largest tested thickness of the 
product. 

Expression of results 

Characteristic shear strength flatwise parallel to grain value fv,0,flat,k(href,v) in MPa, size effect parameter sflat,v, 
reference thickness href,v in mm and fv,0,flat,k(h) of the product cross section in MPa shall be given in the ETA. 
When the ETA covers several different cross sections within the applicability of the equations 2.2.5.3.3, 
their characteristic shear strengths flatwise parallel to grain value fv,0,flat,k(h) in MPa shall be given in a table 
in the ETA. 

2.2.5.4 Shear strength flatwise perpendicular to grain fv,90,flat 

Assessment methods 

For shear strength flatwise fv,90,flat (Figure 1.3.9.1, Case M) the assessment method is testing. Characteristic 
of the LVL components represent the characteristic of GLVL. 

Shear strength flatwise fv,90,flat shall be tested in accordance with EN 14374, Clause 4.4.9. (EN 789, 
Clause 11). Characteristic value shall be determined in accordance with EN 14358, Clause 3, lognormal 
distribution. At least 32 specimens shall be tested. 

Expression of results 

Characteristic flatwise shear strength value fv,90,flat,k in MPa shall be given in the ETA. 
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2.2.5.5 Shear resistance flatwise Rv,90,flat of the GLVL product according Figure 1.1.2 

Assessment methods 

The assessment method is calculation. 

When GLVL is comprised of LVL-C components, which are narrower than the width of the GLVL product 
and which are not jointed from their edges (unglued butt joints), see Figure 1.1.2, the influence of these 
butt joints shall be taken into consideration in the shear resistance flatwise perpendicular to grain Rv,90,flat of 
the GLVL product. When the distance between butt joint edges of different LVL layers is at least 300 mm, 
this resistance may be calculated using the characteristic shear strength flatwise perpendicular to grain 
fv,90,flat,k and an effective thickness hef for the GLVL product. When all LVL layers have the same thickness, 
effective thickness hef is defined by the (Equation 2.2.1.4.1). 

Shear resistance flatwise Rv,90,flat,k of the GLVL product in accordance with to Figure 1.2.2 is 

𝑅v,90,flat,k =
2

3
∙ 𝑓v,90,flat,k ∙ 𝑏 ∙ ℎef (2.2.5.5.1) 

where 

Rv,90,flat,k = the characteristic shear resistance flatwise perpendicular to grain of the GLVL product [N]; 

fv,90,flat,k = the characteristic shear strength flatwise perpendicular to grain of the GLVL product [MPa] in 
accordance with the Clause 2.2.6.4; 

b = width of the cross section [mm] and 

hef = effective thickness of the cross section [mm]. 

The equations 2.2.1.4.1 and 2.2.5.5.1 are applicable for n = 2-10 LVL component layers. 

Expression of results 

Characteristic flatwise shear strength value fv,90,flat,k in MPa and the characteristic resistance Rv,90,flat,k of the 
product cross section shall be given in the ETA. When the ETA covers several different cross sections 
within the applicability of the equations 2.2.1.4.1 and 2.2.5.5.1, their characteristic resistances Rv,edge,k in N 
shall be given in a table in the ETA. 

2.2.6 Modulus of elasticity parallel to grain 

Purpose of the assessment 

Determination of modulus of elasticity parallel to grain E0 in general and separately for in bending flatwise 
parallel to grain Em,0,flat. 

2.2.6.1 Modulus of elasticity parallel to grain E0 

Assessment methods 

For modulus of elasticity parallel to grain E0 the assessment method is testing. Characteristic of the LVL 
components represent the characteristic of GLVL. 

The modulus of elasticity parallel to grain E0 represents the characteristic in edgewise bending parallel to 
grain Em,0,edge (Figure 1.3.9.1, Case A), tension parallel to grain Et,0 (Figure 1.3.9.1, Case E) and 
compression parallel to grain Ec,0 (Figure 1.3.9.1, Case H). The modulus of elasticity parallel to grain E0 
shall be tested as local modulus of elasticity parallel to grain in edgewise bending test in accordance with 
EN 14374, Clause 4.5.2 with the test setup in accordance with EN 408, Clause 9. Characteristic value shall 
be determined in accordance with EN 14358, Clause 3, lognormal distribution. At least 32 specimens shall 
be tested. 

Expression of results 

Mean value and characteristic value of the modulus of elasticity parallel to grain E0,mean and E0,k in MPa 
shall be given in the ETA. 
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2.2.6.2 Modulus of elasticity parallel to grain in flatwise bending Em,0,flat 

Assessment methods 

For modulus of elasticity parallel to grain in flatwise bending Em,0,flat (Figure 1.3.9.1, Case C) the assessment 
method is testing. 

The modulus of elasticity in flatwise bending parallel to grain Em,0,flat shall be tested as local modulus of 
elasticity in accordance with to EN 408, Clause 9. Characteristic value shall be determined in accordance 
with EN 14358, Clause 3, lognormal distribution. The tests shall be made simultaneously with bending 
strength tests as described under the Clause 2.2.1.2. When the cross-section thickness h ≤ 400 mm, at 
least 10 specimens shall be tested per sample and when the cross-section thickness h > 400 mm, at least 
5 specimens shall be tested per sample. 

Expression of results 

Mean value and characteristic value of the modulus of elasticity in flatwise bending parallel to grain 
Em,0,flat,mean and Em,0,flat,k in MPa shall be given in the ETA. 

2.2.7 Modulus of elasticity perpendicular to grain 

Purpose of the assessment 

Determination of modulus of elasticity perpendicular to grain of the surface veneers edgewise E90,edge and 
flatwise E90,flat and in bending perpendicular to grain edgewise Em,90,edge and flatwise Em,90,flat. For a GLVL 
product according to Figure 1.1.2, determination of member stiffness in bending perpendicular to grain 
flatwise EIm,90,flat of the GLVL product. 

2.2.7.1 Modulus of elasticity perpendicular to grain edgewise E90,edge and flatwise E90,flat 

Assessment methods 

The assessment methods are 

a. Testing of GLVL product which is the reference method and 

b. Testing of LVL components which characteristics represents the characteristic of GLVL product. 

The modulus of elasticity edgewise perpendicular to grain E90,edge represents the characteristic in edgewise 
compression perpendicular to grain Ec,90,edge (Figure 1.3.9.1, Case I), edgewise tension perpendicular to 
grain Et,90,edge (Figure 1.3.9.1, Case F) and edgewise bending perpendicular to grain Em,90,edge. 
(Figure 1.3.9.1, Case B). 

The modulus of elasticity flatwise perpendicular to grain E90,flat represents the characteristic in flatwise 
compression perpendicular to grain Ec,90,flat (Figure 1.3.9.1, Case J) and flatwise tension perpendicular to 
grain Et,90,flat (Figure 1.3.9.1, Case G). 

Modulus of elasticity perpendicular to grain shall be tested as compression perpendicular to grain test in 
accordance with EN 408, Clause 17. The tests shall be made simultaneously with compression strength 
tests as described under the Clause 2.2.4. Characteristic value shall be determined in accordance with 
EN 14358, Clause 3, lognormal distribution. When GLVL is tested, the number of specimens shall be at 
least 15. When the characteristics of LVL components represent the characteristics of GLVL, at least 32 
specimens shall be tested. 

Expression of results 

Mean value and characteristic value of the modulus of elasticity edgewise perpendicular to grain E90,edge,mean 
and E90,edge,k and flatwise perpendicular to grain E90,flat,mean and E90,flat,k in MPa and the assessment method 
shall be given in the ETA. 
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2.2.7.2 Modulus of elasticity in flatwise bending perpendicular to grain Em,90,flat 

Assessment methods 

For modulus of elasticity in flatwise bending perpendicular to grain Em,90,flat (Figure 1.3.9.1, Case D) the 
assessment method is testing. Characteristic of the LVL components represent the characteristic of GLVL. 

The local modulus of elasticity in flatwise bending perpendicular to grain Em,90,flat shall be tested according 
to EN 408, Clause 9 with the exception that the grain direction of the test specimen is perpendicular to the 
span direction of the test specimen. The tests shall be made simultaneously with bending strength tests as 
described under the Clause 2.2.1.6. Characteristic value shall be determined in accordance with EN 14358, 
Clause 3, lognormal distribution. At least 32 specimens shall be tested. 

Expression of results 

Mean value and characteristic value of the modulus of elasticity in flatwise bending perpendicular to grain 
Em,90,flat,mean and Em,90,flat,k in MPa shall be given in the ETA. 

2.2.7.3 Bending stiffness in flatwise perpendicular to grain EIm,90,flat of the GLVL product according 
Figure 1.1.2 

Assessment methods 

The assessment method is calculation. 

When GLVL is comprised of LVL-C components, which are narrower than the width of the GLVL product, 
see Figure 1.1.2, and which are not jointed from their edges (unglued butt joints), the influence of these 
butt joints shall be taken into consideration in the bending stiffness flatwise perpendicular to grain EIm,90,flat 
of the GLVL product. When the distance between the butt joint edges of different LVL component layers is 
at least 300 mm, this stiffness may be calculated using the modulus of elasticity in bending flatwise 
perpendicular to grain Em,90,flat and an effective thickness hef for the GLVL product. This effective thickness 
hef is one LVL component layer thickness smaller than the thickness of the GLVL product in accordance 
with Equation 2.2.1.4.1. 

Bending stiffness flatwise perpendicular to grain EIm,90,flat,i of the GLVL product in accordance with to Figure 
1.2.2 is 

𝐸𝐼m,90,flat,i = 𝐸m,90,flat,i ∙
𝐿 ∙ ℎef

3

12
 (2.2.7.3.1) 

where 

EIm,90,flat,i = Bending stiffness of the GLVL product in flatwise perpendicular to grain [Nmm2]; 

Em,90,flat,i = Modulus of elasticity of the GLVL product in flatwise bending perpendicular to grain [MPa] 
in accordance with the Clause 2.2.8.2; 

hef  = the effective thickness of the GLVL product [mm]; 

L  = the depth of the GLVL product [mm] and 

i  = mean value or characteristic value of the modulus of elasticity 

The equations 2.2.1.4.1 and 2.2.7.3.1 are applicable for n = 2-10 LVL component layers. 

Expression of results 

Mean value and characteristic value of the modulus of elasticity in flatwise bending perpendicular to grain 
Em,90,flat,mean and Em,90,flat,k in MPa and the bending stiffnesses EIm,90,flat,mean and EIm,90,flat,k in Nmm2 of the 
product cross section shall be given in the ETA. When the ETA covers several different cross sections 
within the applicability of the equations 2.2.1.4.1 and 2.2.7.3.1, their bending stiffnesses EIm,90,flat,mean and 
EIm,90,flat,k in Nmm2 shall be given in a table in the ETA. 
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2.2.8 Shear modulus 

Purpose of the assessment 

Determination of shear modulus parallel to grain and perpendicular to grain of the surface veneers in 
edgewise Gedge and in flatwise G0,flat and G90,flat directions. 

2.2.8.1 Shear modulus edgewise Gedge 

Assessment methods 

For shear modulus edgewise Gedge (Figure 1.3.9.1, Case K) the assessment method is testing. 
Characteristic of the LVL components represent the characteristic of GLVL. 

Shear modulus edgewise Gedge shall be tested in accordance with EN 408, Clause 11.2. Characteristic 
value shall be determined in accordance with EN 14358, Clause 3, lognormal distribution. At least 32 
specimens shall be tested. 

Expression of results 

Characteristic and mean value of shear modulus in edgewise direction Gedge,mean and Gedge,k in MPa shall 
be given in the ETA. 

2.2.8.2 Shear modulus flatwise parallel fo grain G0,flat 

Assessment methods 

For shear modulus flatwise parallel fo grain G0,flat (Figure 1.3.9.1, Case L) the assessment method is testing. 

Shear modulus flatwise parallel to grain G0,flat shall be tested in accordance with Clause 11.2 of EN 408, 

shear field test method 10, and characteristic values shall be determined in accordance with EN 14358, 
Clause 3, lognormal distribution. Tests can be made simultaneously with shear strength tests modified as 
described under 2.2.6. When the cross-section thickness h ≤ 400 mm, at least 10 specimens shall be tested 
per sample and when the cross-section thickness h > 400 mm, at least 5 specimens shall be tested per 
sample. 

Expression of results 

Characteristic and mean value of shear modulus in flatwise parallel to grain G0,flat,mean and G0,flat,k in MPa 
shall be given in the ETA. 

2.2.8.3 Shear modulus flatwise perpendicular to grain G90,flat 

Assessment methods 

For shear modulus flatwise perpendicular to grain G90,flat (Figure 1.3.9.1, Case M) the assessment method 
is testing. Characteristic of the LVL components represent the characteristic of GLVL. 

Shear modulus flatwise perpendicular to grain G90,flat shall be tested in accordance with EN 789, Clause 11. 
Characteristic value shall be determined in accordance with EN 14358, Clause 3, lognormal distribution. At 
least 32 specimens shall be tested. 

Expression of results 

Characteristic and mean value of shear modulus in flatwise perpendicular to grain G90,flat,mean and G90,flat,k in 
MPa shall be given in the ETA. 

 
10  Observe that EN 14374 defines shear modulus flatwise from tests in accordance with EN 789, since the thickness of LVL 

components are not large enough to measure at the flatwise bending test of EN 408, Clause 11.2. 
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2.2.9 Dimensional stability 

Purpose of the assessment 

Determination of the swelling and shrinkage values of the GLVL in length l, thickness h and width b 
directions, see Figure 1.1.1. 

Assessment methods 

The assessment method of the dimensional stability is testing. Characteristic of the LVL components 
represent the characteristic of GLVL. 

Swelling and shrinkage factor αH in length l, thickness h and width b directions of the LVL component shall 
be assessed as the swelling and shrinkage values GLVL in those directions. The LVL component shall be 
tested in accordance with EN 318 for the LVL types (LVL-P or LVL-C) and species or species combinations. 
Change in the width is tested similar to the change of length in accordance with EN 318. The swelling and 
shrinkage factor αH is the mean values of percentile change of dimension related to one percent change in 
moisture content under the wood fibre saturation point for each tested LVL component type in length l, 
thickness h and width b directions. It is calculated as 

𝛼H,l =
1

2
⋅ (

𝛿𝑙65,85,mean/10

𝜔85,1,mean−𝜔65,1,mean
+ 

𝛿𝑙65,30,mean/10

𝜔30,2,mean−𝜔65,2,mean
) (Equation 2.2.10.1) 

𝛼H,b =
1

2
⋅ (

𝛿𝑏65,85,mean/10

𝜔85,1,mean−𝜔65,1,mean
+ 

𝛿𝑏65,30,mean/10

𝜔30,2,mean−𝜔65,2,mean
) (Equation 2.2.10.2) 

𝛼H,t =
1

2
⋅ (

𝛿𝑡65,85,mean

𝜔85,1,mean−𝜔65,1,mean
+ 

𝛿𝑡65,30,mean

𝜔30,2,mean−𝜔65,2,mean
) (Equation 2.2.10.3) 

where 

αH,l = Swelling and shrinkage factor in length direction [% / 1% change of moisture content]; 

αH,b = Swelling and shrinkage factor in width direction [% / 1% change of moisture content]; 

αH,t = Swelling and shrinkage factor in thickness direction [% / 1% change of moisture content]; 

 l65,30,mean = Mean value of the relative change of length defined in EN 318 for a change of the relative 
humidity from 65 % to 30 %, in millimetres per metre; 

 l65,85,mean = Mean value of the relative change of length defined in EN 318 for a change of the relative 
humidity from 65 % to 85 %, in millimetres per metre; 

 b65,30,mean = Mean value of the relative change of width defined similar to length in EN 318 for a change 
of the relative humidity from 65 % to 30 %, in millimetres per metre; 

 b65,85,mean = Mean value of the relative change of width defined similar to length in EN 318 for a change 
of the relative humidity from 65 % to 85 %, in millimetres per metre; 

 t65,30,mean = Mean value of the relative change of thickness defined in EN 318 for a change of the 
relative humidity from 65 % to 30 %, in percent; 

 t65,85,mean = Mean value of the relative change of thickness defined in EN 318 for a change of the 
relative humidity from 65 % to 85 %, in percent; 

85,1,mean = Mean value of the moisture content of the test pieces as defined in EN 322 of the set 1 as 
defined in EN 318 in relative humidity of 85 %; 

65,1,mean = Mean value of the moisture content of the test pieces as defined in EN 322 of the set 1as 
defined in EN 318 in relative humidity of 65 %; 

30,2,mean = Mean value of the moisture content of the test pieces as defined in EN 322 of the set 2 as 
defined in EN 318 in relative humidity of 30 %; 

65,2,mean = Mean value of the moisture content of the test pieces as defined in EN 322 of the set 2 in 
relative humidity of 65 %; 

 

Expression of results 
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Swelling and shrinkage factors αH  of GLVL in length l, thickness h and width b directions as percentile 
change of dimension related to one percent change in moisture content under the wood fibre saturation 
point shall be given in the ETA. 

2.2.10 Bonding quality of the gluing of LVL components and the block gluing of GLVL 
components to GLVL products 

Purpose of the assessment 

Determination of the bonding quality of the gluing of the GLVL. 

Assessment methods 

The assessment method of the bonding quality is testing. 

Bonding quality shall be determined as for LVL components in accordance with EN 14374, Annex B 
(cleavage test). The criteria of the EN 14374, Clause 4.2 apply for GLVL. For each tested glue line apparent 
cohesive wood failure percentage shall be at least 70%. 

Note: According to the Clause 1.1 the EAD is applicable only for GLVL products which have at least 70% 
result in this test. 

Further, the glue line thickness between each LVL component layer shall be measured and they shall be 
in accordance with the maximum glue line thickness classification of the adhesive used. EN 301 has classes 
0,3 mm, 0,6 mm and 1,5 mm and EN 15425 has classes 0,3 mm and 0,5 mm. The glue line thickness is 
measured with a scale loupe from the bonding quality specimens before the cleavage test. 

Bonding quality shall be tested for each intended combination of manufacturing method and adhesive. At 
least 32 bonding test specimens shall be tested by measuring the glue line thicknesses and the cleavage 
test in accordance with EN 14374, Annex B. The bonding quality test specimens shall be taken from every 
glue line between LVL components of the GLVL. In the case of block gluing, the test specimens the test 
specimens shall be taken from every glue line between GLVL components. In the GLVL product length 
direction, the glue bond test specimens shall be taken from the ends of the product and at least in third 
points of the length of the product or one specimen per every 3 m of the length resulting at least 
4 specimens/glue line. When the GLVL width b is ≤ 400mm, glue bond specimens shall be taken from one 
position in width direction. When the GLVL width b is > 400mm, glue bond specimens shall be taken al 
least from two positions or one specimen per every 500mm of the width. Example: GLVL length L is 12m 
and width b is 1000mm and it is composed from 4 LVL components. Therefore the bonding quality 
specimens shall be taken from 5 positions in length direction and 3 positions in the width direction resulting 
15 specimens and each of them has 3 glue lines between the LVL components to be tested. If the product 
is manufactured in a hydraulic press, the specimens shall be taken in the middle between  the cylinders. 
Any other critical points shall be taken into account in sampling. 

Expression of results 

Wood failure % and designation code according to Table 1 in EN 301 or EN 15425 of the adhesive shall be 
given in the ETA. 

2.2.11 Density 

Purpose of the assessment 

Determination of mean and characteristic density. 

Assessment methods 

The assessment method of the bonding quality is testing. 

The density of LVL component shall be measured in accordance with EN 323. The characteristic values 
shall be determined in accordance with EN 14358, Clause 3, normal distribution. 

Expression of results 
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The mean and characteristic density in kg/m3 of the LVL component laminations in accordance with 
EN 14374, Clause 4.6 (EN 323) apply and shall be given in the ETA. In case of several grades of LVL 
components in the GLVL, the mean and characteristic density of the GLVL shall be calculated in 
accordance with their proportions of the cross-section area of the GLVL product and given in the ETA. 

2.2.12 Embedment strength of fasteners in GLVL 

Purpose of the assessment 

Determination of characteristic embedment strength fh,k of dowel type fastener connections perpendicular 
to the plane of the face veneers of the LVL component or at the edges of the LVL component. 

Assessment methods 

Testing is the reference method. 

a. Testing 

The characteristic embedment strength fh,k of dowel type fastener in connections perpendicular to the plane 
of face veneers and in the edges of LVL component shall be determined by tests in accordance with EN 383 
and evaluated in accordance with EN 14358, Clause 3, lognormal distribution. Intended combinations of 
fasteners and LVL component and angle between load direction and grain direction of the face veneers 
shall be covered. A minimum series of 10 specimens shall be tested per a combination of fastener, LVL 
component type and angle between load direction and grain direction of the face veneers. 

 

b. Calculation 

The characteristic embedment strength fh,k of dowel type fastener in connections perpendicular to the plane 
of the face veneers of the LVL may be assesses by calculation. It shall be calculated according to EN 1995-
1-1, Clause 8.3.1.1, equations (8.15) and (8.16) and Clause 8.5.1.1, equation (8.31). 

 

 

Expression of results 

The characteristic embedment strength fh,k for specified fastener-LVL component-direction combinations in 
MPa and the assessment method (testing or calculation) shall be given in the ETA as fastener size specific 
values. 

2.2.13 Withdrawal strength of fasteners in GLVL 

Purpose of the assessment 

Determination of characteristic withdrawal parameter11 fax,k of nail and screw type fastener connections 
perpendicular to the plane of the face veneers of the LVL component or at the edges of the LVL component. 

Assessment methods 

Testing is the reference method. 

a. Testing 

The characteristic withdrawal parameter fax,k of nail and screw type fasteners in connections perpendicular 
to the plane of face veneers and in the edges of LVL component shall be determined by tests according to 
EN 1382 and evaluated in accordance with EN 14358, Clause 3, lognormal distribution. Intended 

 
11 EN 1995-1-1 also uses the term characteristic withdrawal strength. 
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combinations of fasteners and LVL component and angle between load direction and grain direction of the 
face veneers shall be covered. A minimum series of 20 specimens shall be tested per a combination of 
fastener, LVL component type and angle between load direction and grain direction of the face veneers. 

b. Calculation 

The characteristic withdrawal parameter fax,k of nail type fasteners in connections perpendicular to the plane 
of the face veneers of the LVL component may be assesses by calculation. It shall be calculated according 
to EN 1995-1-1, Clause 8.3.2, equation (8.25). 

ClauseExpression of results 

The characteristic withdrawal parameter fax,k for specified fastener-LVL component-direction combinations 
in MPa and the assessment method (testing or calculation) shall be given in the ETA as fastener size 
specific values. 

2.2.14 Head pull-through strength of fasteners in GLVL 

Purpose of the assessment 

Determination of characteristic pull-through parameter12 fhead,k of nail and screw type fastener connections 
perpendicular to the plane of the face veneers of the LVL or at the edges of the LVL components. 

Assessment methods 

Testing is the reference method. 

a. Testing 

The characteristic pull-through parameter fhead,k of nail and screw type fasteners in connections 
perpendicular to the plane of face veneers and in the edges of LVL component shall be determined by tests 
in accordance with EN 1383 and evaluated in accordance with EN 14358, Clause 3, lognormal distribution. 
Intended combinations of fasteners and LVL component and angle between load direction and grain 
direction of the face veneers shall be covered. A minimum series of 20 specimens shall be tested per a 
combination of fastener, LVL component type and angle between load direction and grain direction of the 
face veneers. 

b. Calculation 

The characteristic pull-through parameter fhead,k of nail type fasteners in connections perpendicular to the 
plane of the face veneers of the LVL component may be assesses by calculation. It shall be calculated 
according to EN 1995-1-1, Clause 8.3.2, equation (8.26). 

Expression of results 

The characteristic pull-through parameter fhead,k for specified fastener-LVL component-direction 
combinations in MPa and the assessment method (testing or calculation). 

shall be given in the ETA as fastener size specific values. 

2.2.15 Reaction to fire 

The LVL component materials are considered to satisfy the requirements of class D-s2,d0 of the reaction-

to-fire performance in accordance with the Commission Delegated Regulation 2017/2293 without the need 

for testing on the basis of it fulfilling the conditions set out in that Regulation and its intended use being 

covered by that Decision. 

 
12 EN 1995-1-1 also uses the term characteristic pull-through strength 
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Therefore, when the conditions referred to above are fulfilled, the performance of the LVL component 
materials is D-s2,d0. The class given for the LVL component in accordance with EN 13501-1 and 
Commission Delegated Regulation (EU) 2016/364 applies for GLVL.  

When the LVL component or the product do not meet the provisions of the aforementioned Commission 
Delegated Regulation 2017/2293 or when a higher classification is sought, the GLVL shall be tested, using 
the method(s) according to the specifications of EN 14080, Clause 5.8 relevant for the corresponding 
reaction to fire class in accordance with EN 13501-1. The GLVL shall be classified in accordance with the 
Commission Delegated Regulation (EU) No 2016/364 in connection with EN 13501-1. 

The reaction to fire class shall be given in the ETA. 

2.2.16 Resistance to fire 

The fire resistance of GLVL for criteria R, E or I or a combination of these criteria shall be tested according 
to the relevant method(s), i.e., EN 1365-3 for beams and EN 1365-2 for floors and roofs, and classified 
according to EN 13501-2. All boundary conditions of the test that have an influence on the fire resistance 
shall be stated in the ETA in accordance with EN 1363-1, clause 12. The field of direct application of the 
test results shall also be stated in the ETA in accordance with the relevant test standard. 

2.2.17 Content, emission and/or release of dangerous substances 

The performance of the product regarding the emissions and/or release and, where appropriate, the content 

of dangerous substances will be assessed on the basis of the information provided by the manufacturer13 
after identifying the release scenarios taking into account the intended use(s) of the product and the 
Member States where the manufacturer intends his product to be made available on the market. 

The identified intended release scenarios for this product and intended use with respect to dangerous 
substances are: 

IA1:  Product with direct contact to indoor air 

IA2:  Product with indirect contact to indoor air (e.g. covered products) but possible impact on 
indoor air 

2.2.17.1 Emission of formaldehyde 

Emission of formaldehyde shall be assessed based on tests in accordance with EN 717-1 and classification 

in accordance with EN 14374, Clause 4.9 and Annex C14. When the adhesive used for gluing the LVL 
component components together or GLVL components together contains no formaldehyde, the class of the 
LVL component applies for GLVL. 

Class of the emission of formaldehyde shall be given in the ETA. 

2.2.18 Thermal conductivity 

Purpose of the assessment 

 
13 The manufacturer may be asked to provide to the TAB the REACH related information which shall accompany the DoP (cf. 

Article 6(5) of Regulation (EU) No 305/2011).  

 The manufacturer is not obliged to:  

 - provide the chemical constitution and composition of the product (or of constituents of the product) to the TAB, or 

 - provide a written declaration to the TAB stating whether the product (or constituents of the product) contain(s) substances 

which are classified as dangerous according to Directive 67/548/EEC and Regulation (EC) No 1272/2008 and listed in the 

"Indicative list on dangerous substances" of the SGDS, taking into account the installation conditions of the construction product 

and the release scenarios resulting from there. 

Any information provided by the manufacturer regarding the chemical composition of the products is not to be distributed to 

EOTA to other TABs or beyond. 
14  Class E1 in EN 14374 is defined similarly as in EN 14080. Usually, only class E1 applies. 
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Determination of the declared value of thermal conductivity λD [W/mK] of GLVL.  

Assessment methods 

Testing is the reference method. 

Declared thermal value λD of GLVL shall be determined under the condition set I (10°C) b) in accordance 
with Clause 5, Table 1 of EN ISO 10456 in the moisture content when equilibrium with air at 23°C and 
relative humidity of 50%. At least 3 thermal conductivity specimens shall be tested in accordance with EN 
12664. The minimum and maximum specimen thicknesses are given in Clause A.3.3, Table A.1 of EN 
12664. The measurement is made in perpendicular direction to the plane of the face veneers of the GLVL 
(flatwise direction). When the GLVL has several grades of LVL components, the LVL grade which has the 
highest density shall be used for the test specimens. 

Statistical value of the thermal conductivity λ90/90 shall be calculated as: 

𝜆90,90 = 𝜆mean + 𝑘2,𝑝=90% × 𝑠𝜆 (Equation 2.2.19.1) 

where 

λ90,90 = statistical value of the thermal conductivity [W/mK]; 
λmean = mean value of the test results [W/mK]; 
sλ = standard deviation of the test results [W/mK] and 
k2,p=90% = coefficient for one-sided tolerance intervals in accordance with the Clause C.2, Table C.1 of 

EN ISO 10456 where n = number of specimens in the test series. 

Declared value of the thermal conductivity λD is the statistical value λ90,90 rounded according to the rules 
given in Clause 5 of EN ISO 10456. 

As a simplified method, depending on the density, tabulated values of design thermal conductivity λ [W/mK] 
in accordance with Clause 8, Table 3 of EN ISO 10456 may be stated in the ETA. 

Expression of results 

The thermal conductivity shall be given as λD [W/mK] in the ETA. 
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3 ASSESSMENT AND VERIFICATION OF CONSTANCY OF PERFORMANCE 

3.1 System(s) of assessment and verification of constancy of performance to 
be applied 

For the products covered by this EAD the applicable European legal act is: Commission Decision 
97/176/EC as amended by Commission Decision 2001/596/EC. 

The system is: 1. 

3.2 Tasks of the manufacturer 

The cornerstones of the actions to be undertaken by the manufacturer of the product in the procedure of 
assessment and verification of constancy of performance are laid down in Table 3.2.1. 

Table 3.2.1 Control plan for the manufacturer; cornerstones 

No Subject/type of control Test or 
control 
method 

Criteria, 
if any 

Minimum 
number 

of 
samples 

Minimum 
frequency of 

control 

Factory production control (FPC) 
[including testing of samples taken at the factory in accordance with a prescribed test plan] 

1 Performance of the LVL 
component 

Check of 
Suppliers 
DoP in 
accordance 
with 
EN 14374* 

Product 
specification 
of the 
manufacturer 

N/A 
Each delivery to 
factory 

2 Shape and dimensions of the LVL 
component 

Control plan Control plan 
Control 
plan 

Control plan 

3 Performance of the adhesive 
Check of 
suppliers 
declaration 

Product 
specification 
of the 
manufacturer 

N/A 
Each delivery to 
factory 

4 Performance of any additional 
material as screws for pressure 

Check of 
suppliers 
declaration 

Product 
specification 
of the 
manufacturer 

N/A 
Each delivery to 
factory 

5 Gluing procedure and conditions 
Control plan Control plan 

Control 
plan 

Control plan  

6 Dimensions of the GLVL 
Control plan Control plan 

Control 
plan 

Once / day or 
production lot 

7 Bonding strength 2.2.12 or 
3.4.1 

2.2.12 or 
3.4.1 

** 
Once / day or 
production lot 

N/A = not applicable 
* Or corresponding documentation in case of missing performances in the DoP or LVL component not put 
on the market 
** One / each glue line of the considered product 
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3.3 Tasks of the notified body 

The cornerstones of the actions to be undertaken by the notified body in the procedure of assessment and 
verification of constancy of performance for GLVL are laid down in Table 3.3.1. 

Table 3.3.1 Control plan for the notified body; cornerstones 

No Subject/type of control Test or control 
method 

Criteria, 
if any 

Minimum 
number of 
samples 

Minimum 
frequency of 

control 

Initial inspection of the manufacturing plant and of factory production control 
(for systems 1) 

1 Notified Body will ascertain that the 
factory production control with the staff 
and equipment are suitable to ensure 
a continuous and orderly 
manufacturing of the GLVL. 

Verification of the 
complete FPC as 
described in the control 
plan agreed between 
the TAB and the 
manufacturer 

According to 
Control plan 

According to 
Control plan 

When starting 
the production 
or a new line 

Continuous surveillance, assessment and evaluation of factory production control 
(for systems 1) 

2 The Notified Body will ascertain that 
the system of factory production 
control and the specified 
manufacturing process are 
maintained taking account of the 
control plan.  

 

Verification of the 
controls carried out 
by the manufacturer 
as described in the 
control plan agreed 
between the TAB and 
the manufacturer 
with reference to the 
raw materials, to the 
process and to the 
product as indicated 
in Table 3.2.1 

According to 
Control plan 

According to 
Control plan 

2/year 
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3.4 Special methods of control and testing used for the assessment and 
verification of constancy of performance 

3.4.1 Bonding quality (shear test) 

As an alternative to the bonding quality determined in accordance with the Clause 2.2.11 (EN 14374, Annex 
B, cleavage test), which is the reference method, in the factory production control EN 14080, annex D 
(shear test) may be used. The glue bond between the LVL components shall be equally strong as for LVL 
component. Thickness of the glue line as well as the amount of wood failure shall be considered. 

The requirements shall be formulated according to the glulam adhesive and LVL component that have been 
used. If the drill core test like EN 14080 Fig D7 a) is used, the following criteria apply: 

- The measured glue line thickness between LVL component layers of the drill core shall fulfil the 
requirement for the adhesive used. 

- The strength measured shall exceed the one for LVL component measured by the same method. 

- The amount of wood failure shall normally be more than 80 %. If the strength of the glue line is 1,2 times 
the one of the LVL component, then the amount of wood failure may be smaller. 

In the initial inspection of the manufacturing plant and of factory production control, the cleavage tests in 
accordance with EN 14374 shall be done as reference tests from the same test specimen material with drill 
core shear tests in accordance with EN 14080. 

The test methods used for the bonding quality shall be clearly indicated in the control plan of the factory 
production control. 
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4 REFERENCE DOCUMENTS 

EAD 130010-01-0304 Glued laminated timber made of hardwood – structural laminated veneer lumber 
made of beech 

EAD 140022-00-0304 Prefabricated wood-based loadbearing stressed skin panels 

EN 301:2023 Adhesives, phenolic and aminoplastic, for load-bearing timber structures ― 
Classification and performance requirements 

EN 318:2002 Wood based panels - Determination of dimensional changes associated with 
changes in relative humidity 

EN 323:1993 Wood-based panels – Determination of density 

EN 350:2016 Durability of wood and wood-based products. Testing and classification of the 
durability to biological agents of wood and wood-based materials 

EN 383:2007 Timber structures – Test methods – Determination of embedment strength and 
foundation values for dowel type fasteners 

EN 408:2010+A1:2012 Timber structures ― Structural timber and glued laminated timber ― 
Determination of some physical and mechanical properties 

EN 717-1:2004 Wood-based panels - Determination of formaldehyde release – Part 1: 
Formaldehyde emission by the chamber method 

EN 789:2004 Timber structures. Test methods. Determination of mechanical properties of wood 
based panels 

EN 1365-2:2014 Fire resistance tests for loadbearing elements. Part 2: Floors and roofs 

EN 1365-3:1999  Fire resistance tests for loadbearing elements. Part 3: Beams 

EN 1382:2016 Timber structures – Test methods – Withdrawal capacity of timber fasteners 

EN 1383:2016 Timber structures – Test methods – Pull through resistance of timber fasteners 

EN 1995-1-1:2004 
EN 1995-1-1:2004/AC:2006 
EN 1995-1-1:2004/A1:2008 
EN 1995-1-1:2004/A2:2014 

Eurocode 5 ― Design of timber structures ― Part 1-1: General – Common rules 
and rules for buildings 

EN 1998-1:2005(/AC:2009+A1:2013) Eurocode 8: Design of structures for earthquake resistance. Part 1: General rules, 
seismic actions and rules for buildings 

EN 12664:2001 Thermal performance of building materials and products. Determination of thermal 
resistance by means of guarded hot plate and heat flow meter methods. Dry and 
moist products of medium and low thermal resistance 

EN 13501-1:2018 Fire classification of construction products and building elements. Part 1: 
Classification using data from reaction to fire tests 

EN 13501-2:2023 Fire classification of construction products and building elements. Part 2: 
Classification using data from fire resistance tests, excluding ventilation services. 

EN 14080:2013 Timber structures — Glued laminated timber and glued solid timber — 
Requirements 

EN 14358:2016 Timber structures ― Calculation of characteristic 5-percentile values and 
acceptance criteria for a sample 

EN 15425:2023 Adhesives. One component polyurethane (PUR) for load-bearing timber 
structures. Classification and performance requirements 

EN 14374:2004 Timber structures – Structural laminated veneer lumber - Requirements 

EN ISO 10456:2007+AC:2009 Building materials and products ― Hygrothermal properties ― Tabulated design 
values and procedures for determining declared and design thermal values 
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