SURFACE
TREATMENT

Kerto® LVL

7

Kerto® LVL surfaces can be further treated with standard paints,
lacquers, vanishes and protection treatments suitable to wood
products. Surface treatments improve the properties of Kerto LVL
without affecting the strength and stiffness properties. Compatibility
of the surface treatments should be confirmed from the treatment
provider. Surface treatments provided by Metsa Wood are presented

in Kerto LVL Manual - Further processing.

Surrounding weather conditions affect wood surfaces causing
visual and physical changes. UV radiation causes the wood to
become discoloured and grey on its surface. It may also cause
deterioration of the surface. Changes in the surrounding moisture
conditions lead to swelling and shrinking of the product and may
cause cracking on the surface. Changes in the moisture content of
the product affect also its mechanical properties.

Kerto LVL products are primarily designed for service class 1 and
2 conditions. In case of weather exposure, it is recommended to
protect the products against UV radiation and moisture effects.
If structural protection of the products is not possible, the
products can be surface treated. The surface treatments are

not usually permanent and therefore they require regular mainte-
nance or replacement.

Kerto LVL products shall be stored under cover. Packages should
be stored outside only temporarily. Longer-term storage is recom-
mended under cover in dry conditions. If the products are stored
on site for longer time, the packages shall be protected with an
additional cover. Conditions of the products and protective cover
must be monitored regularly during storage.
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UV radiation

Fully weathered wood surfaces have a silver-grey appearance.
This is caused by various photo-chemical, biological and physi-
cal reactions typical to the material. To protect the surface of the
product, an adequately pigmented coating system or a coating
containing special additives, like UV absorbers, should be used.

The protective effect of the coating system increases as the
proportion of the pigments grows. The thickness of a coating
layer should fulfil the minimum requirement throughout. More
information is provided by coating manufacturers.

Moisture

The moisture content of wood product always adapts to the
surrounding conditions. Moisture changes cause swelling and
shrinking of the product which lead to physical changes in the
product. Structures should be designed in such a way that they
are not exposed to a long-term high moisture environment.
Kerto LVL products and structures withstand temporary mois-
ture exposure well without decay, provided that they are allowed
to dry afterwards. Long-term moisture exposure increases the
risk of biological attack.

To protect the product from the effects of moisture, different
coating systems can be used. In order to provide an adequate
protection, all the surfaces exposed to moisture should be
treated. The coating system should form a thick enough layer
so that it will prevent the unwanted absorption of moisture to
the wood. The coating should be chosen so that it allows water
vapour to permeate from the product.



WeatherGuard

Kerto LVL with WeatherGuard surface treatment is a product with
hydrophobic coating. The surface rejects rainwater and therefore
reduces the amount of water absorbed by the product during
construction work. At the same time, the surface allows the product
to breathe and water vapour to move freely. The reduced moisture
absorption further improves the dimensional stability and reduces
the swelling of the treated Kerto LVL product during the construction

work. WeatherGuard treatment does not affect strength properties of

the product.

Mould growth

Outdoor use or use in high relative humidity conditions may cause
mould growth on the surface of Kerto LVL. If these conditions are
expected, Kerto LVL products can be treated to reduce the risk of
mould growth. If there is mould growth on the Kerto LVL surface it
should be completely removed by sanding, and the surface should be
treated against mould growth.

Local authorities may require Kerto LVL products to be treated
against biological attack. Possible adverse effects of the treatment
on the other product properties (e.g. mechanical properties) shall be
clarified separately with the treatment provider.

Coating guidelines

» Add the coating system as soon as possible

» For selecting correct coating system and confirming the
compatibility, the coating provider should be consulted. Before
treating large areas, it is recommended to test with a small sample.

» The surface of Kerto LVL product should be clean and free
of excess material prior to coating in order to ensure good coating
result. Sanding is a common method to clean the surface.

+ Use of primer is recommended. Choose primer which prevents
the risk of blue stain and mould growth.

» Apply the coating with an adequate thickness according to the
instructions of the coating provider.
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WeatherGuard treated Kerto LVL

This document is property of Metsaliitto Cooperative (Metsa Wood) and is only applicable
when used along with products produced by Metsa Wood. Use of the document for other
manufacturer’s product is prohibited. Metsaliitto Cooperative is not responsible for
application of documents or possible faults in documents. This clausul must not be removed
Metsa Wood and Kerto are registered trademarks of Metsaliitto Cooperative (Metsa Wood).
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MOISTURE
BEHAVIOUR

Kerto® LVL
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Moisture content

The moisture content w of Kerto® LVL products is approximately 8%
to 10% when dispatched from the mill. Due to changes in temperature
and relative humidity of the surrounding conditions, the moisture
content of the product will continuously alter. In service class 1

the moisture content usually varies between 6% and 10%, while in
service class 2 it usually varies between 10% and 16%.

Moisture content w is defined as follows:

we Mo O
My
where:
my, mass of the product in corresponding moisture content w
mg dry mass of the product

© A non-invasive moisture meter should be used to measure the
moisture content of Kerto LVL products. Measurements should
be taken from the face veneers, meter oriented perpendicular
to the grain direction. Moisture meter should be calibrated using
samples with known moisture content (for example oven dried
samples) to get the most reliable results.

Some examples of suitable non-invasive moisture meters:
- Delta 2000H (setup: H3Spruce)
- Doser Messgerat HD5 (setup: material group 3)

© Moisture meters based on electrical resistance give somewhat
too high results due to the glue lines of Kerto LVL products.
Oven drying according to EN 322 should be conducted for exact
determination of moisture content of Kerto LVL.

Absorption and desorption

Moisture content of Kerto LVL is dependent on the relative humidity
(RH%) and the direction of the moisture transport (drying/wetting).
The curve combining equilibrium moisture content to relative
humidity at a constant temperature is called a sorption isotherm,
see Figures 1 and 2. When wood product dries (desorption) the
equilibrium moisture content is higher in the same relative humidity
than when wood product gets wet (absorption).
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Figure 1. Average moisture content of Kerto LVL in different relative humidity and
temperature of 20°C . (Source: TKK Laboratory of Structural Engineering and
Building Physics, report 60, Puuviilulevyjen tasapainokosteus, 1997).
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Figure 2. Isotherms of Kerto LVL in absorption and desorption in temperature

of 20°C, and a curve based on weather cycling test RH 65% — 92% — 40%.
(Source: TKK Laboratory of Structural Engineering and Building Physics, report 60,
Puuviilulevyjen tasapainokosteus, 1997)



Dimensional changes

Kerto LVL products swell when the moisture content increases and
shrink when the moisture content decreases. The extent of these
dimensional changes depends on the grain direction. Wetting of the
product may cause also permanent deformations, problems with the

surface veneers and loosening of knots.

Dimensional change AL due to variation in moisture content can be

calculated as follows:

AL=Aw-qa,- L ()
where:
Aw change of moisture content of product [%]
a, dimensional variation coefficient of product, see
Table 1 for values and Figure 3 for dimensions
L dimension of product in corresponding direction

TABLE 1. DIMENSIONAL VARIATION COEFFICIENTS Q,

Permanent swelling

When Kerto LVL products get wet and dry for the first time there will
be permanent swelling in direction of thickness due to the manufactu-
ring process.

© Nominal thickness of the product should be used in the design.

a i,

-panel
o G beam
L-panel
Thickness 0.0034 0.0034
Width 0.0034 0.0004 1
Length 0.0001 0.0001

1 For Qp-beam with widths of 500 mm and more

Example:

If relative humidity changes from 50% to 85% the moisture
content of a Kerto LVL S-beam increases approximately by 7%.
Dimensional changes of the beam are calculated as follows:

Thickness:

45 mm — 45+ (7 x 0.0034 x 45) =46.1 mm
Width:

300 mm — 300 + (7 x 0.0034 x 300) = 307.1 mm
Length:

3,000 mm — 3,000 + (7 x 0.0001 x 3,000) = 3,002.1 mm

© Kerto LVL products may warp when the moisture content of the
opposite surfaces is not equal, for example, when one surface
is exposed to a higher relative humidity than the other. Kerto LVL
S-beam and T-stud are more sensitive to such warping effect,
especially if the height of the product is more than 8 times the
width (b > 8t).

Water vapour resistance

Water vapour resistance factor py and water vapour diffusion
coefficient in air 5p for Kerto LVL products are given in Table 2.
Figure 3 describes the different dimensions of Kerto LVL.

TABLE 2: WATER VAPOUR RESISTANCE OF KERTO LVL

t

Figure 3. Dimensions for the coefficient factors in Table 1 and Table 2.
b = width (height), | = length, t = thickness.
Arrow shows the grain direction of the surface veneer.

Kerto LVL with WeatherGuard® treatment -
termoporary protection against rain

Kerto LVL with WeatherGuard treatment is a product with hydro-
phobic surface. The surface rejects rainwater and therefore reduces
the amount of water absorbed by the product during construction
work. At the same time, the surface allows the product to breathe

and water vapour to move freely. The reduced moisture absorption
further improves the dimensional stability and reduces the swelling of
the treated Kerto LVL product during the construction work. Weather-
Guard treatment does not affect strength properties of the product.

The WeatherGuard treated surface can be further treated with
standard paints, lacquers, vanishes and protection treatments
applicable to wood products. Compatibility of surface treatment
should be confirmed from the supplier. Before treating large areas,
itis recommended to test with a small sample.

i 1[; ! LAl {
Figure 4. Water droplets on WeatherGuard treated Kerto LVL

S-beam Q-panel S-beam Q-panel
mi-1 O,[kg/(Pa-s-m)] Conditions
2002) 10 -1012 Dry cup 1)
In direction of thickness 702) 2.7 -1012 Wet cup D)
80 62 24-10°12 3.0-1012 20°C - 50/75RH%
In direction of width 82 9.5 2310712 20-10°12 20°C - 50/75RH%
In direction of length 3.9 47 49 -1012 40-1012 20°C - 50/75RH%

1) Values are defined in EN ISO 10456. The dry cup values are tested in 23°C - 0/50 RH% and apply when the mean relative humidity across the material is less
than 70%. The wet cup values are tested in 23°C - 50/93RH% and apply when the mean relative humidity across the material is greater than or equal to 70%.

2) Dry cup p of T-stud and L-panel is 185 and wet cup p of T-stud and L-panel is 65.

\L'Al Metsa
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THERMAL
PROPERTIES

Kerto® LVL

Thermal end use conditions

Kerto® LVL products can be used in the same conditions as

standard softwood plywood. Kerto LVL can continuously be used in
temperatures of less than 100 °C. The maximum short term exposure
temperature is 120 °C and the minimum suitable temperature is

-200 °C. The mechanical values of Kerto LVL can be used for tempe-
ratures below or equal to 50 °C for a prolonged period of time.

Thermal conductivity

Thermal conductivity coefficient A for wood products is density and
moisture dependent. For calculation of thermal insulation, the ther-

mal conductivity of 0.13 W/(m K) should be used for S-beam, Q-panel,

Qp-beam, T-stud and Kate and 0.12 W/(m K) for L-panel.

Ignition temperature

Like all wood products, Kerto LVL is classified as a combustible
material. The ignition temperature of Kerto LVL is about 270 °C,
when it is exposed to flame. Spontaneous ignition does not occur in
temperatures below 400 °C. The ignition temperature of wood is also
dependent on the duration of the exposure to high temperatures,

see Figure 2. Ignition temperature decreases when the duration of
exposure increases. After 20 hours of exposure the lower ignition
temperature limit stays as constant at 120 °C.
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Figure 2. The ignition temperature of wood in relation to time, when it is expo-
sed to high temperature for a longer period of time (density of wood = 400 kg/
m3 and moisture content about 15 %). (Source: Holzbrandschutzhandbuch)

1 KERTO® LVL MANUAL + THERMAL PROPERTIES 09/2021

\L'Al Metsa

Heat capacity
Heat capacity of Kerto LVL products is the same as for Finnish soft-
woods: ¢ = 1880 J/(kg K) when product’s moisture content is 20 %.

Thermal deformations

Thermal expansion of Kerto LVL is minimal and it can generally

be disregarded, unlike swelling due to moisture. The coefficient of
thermal expansion in the direction of wood fibres is in the range from
3.5t05.0 x 10-6/K.

Example: If temperature changes from 15 °C to 30 °C, the length of
Kerto LVL beam changes correspondingly:

10 000 mm —>10 000 + (15 x 4.0 x 10-6) x 10 000 =10 000.6 mm.

Effect of temperature to
strength properties

At normal ambient temperatures, the properties of Kerto LVL products
are not sensitive to temperature variations. However, when the tempera-
ture rises from 20 °C to 100 °C, the strength of the products decreases
50 %. Anincrease in temperature has a smaller effect on the modulus of
elasticity of Kerto LVL products than on its strength, see Figure 1.

For temperatures up to

50 °C, the declared mecha-
nical values for Kerto LVL
are applicable.
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Figure 1. Effect of the temperature
to the modulus of elasticity of Kerto
LVL products, moisture content 8 %
and 20 % (Source: RIL 162-1 Timber
structures |, 1997)
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This document is property of Metsaliitto Cooperative (Metsa Wood) and is only applicable
when used along with products produced by Metsa Wood. Use of the document for other
manufacturer’s product is prohibited. Metsaliitto Cooperative is not responsible for
application of documents or possible faults in documents. This clausul must not be removed
Metsa Wood and Kerto are registered trademarks of Metsaliitto Cooperative (Metsa Wood).
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CERTIFICATES
AND APPROVALS

“Yu Metsa

Kerto® LVL products are CE and UKCA marked.
They also have several other approvals, e.g.
Eurofins product certificate and national approvals
in USA, Norway, Australia, Germany and Japan.

CE and UKCA marking

Kerto LVL products are CE and UKCA marked and their design
properties are determined according to the harmonized product
standard EN 14374 for Structural laminated veneer lumber. The used
system of assessment and verification of constancy of performance
is system 1. The certificate of constancy of performance is granted by
Eurofins Expert Services Oy and the certificate number is
0809-CPR-1002.

Design properties given in the Declaration of Performance (DoP) and
in the UK Declaration of Conformity (UK DoC) are to be used for
structural calculations with EN 1995 (Eurocode 5). The DoP
documents can be downloaded from www.metsawood.com/dop
and the UK DoC documents can be downloaded from
www.metsawood.com/ukdoc.

National approvals

» Eurofins product certificate EUFI29-20000676-C for Kerto LVL
S-beam and Kerto LVL Q-panel

+ Allgemeine Bauartgenehmigung Z-9.1-847 for Kerto LVL S-beam,
Q-panel and Qp-beam and Z-9.1-291 for Kerto LVL T-stud and
L-panel in Germany

« SINTEF Teknisk Godkjenning TG 2142 for Kerto LVL S-beam,
Q-panel and T-stud in Norway

» |CC-ES Evaluation Report ESR-3633 for Kerto LVL S-beam in USA

« UTS certificate Nr. 2012001020-1 and -2 for Kerto LVL S-beam and
Q-panel in Australia

» JAS Certificate Nr. JPIC-LV27 for Kerto LVL S-beam and Q-panel
in Japan

» M1 Emission Classification of Building Materials
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Other certificates

« PEFC (PEFC/02-31-03) Chain of custody certificate
» ISO 9001 Quality management system
+ IS0 14001 Environmental management system

This document is property of Metsaliitto Cooperative (Metsa Wood) and is only applicable
when used along with products produced by Metsa Wood. Use of the document for other
manufacturer’s product is prohibited. Metsaliitto Cooperative is not responsible for
application of documents or possible faults in documents. This clausul must not be removed
Metsa Wood and Kerto are registered trademarks of Metsaliitto Cooperative (Metsa Wood).
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MECHANICAL
PROPERTIES

Kerto LVL

Design values

Design values for Kerto LVL products are given in tables 1 and 2. The values are according
standard EN 14374 and are to be used for structural calculations with EN 1995
(Eurocode 5). Definitions of strength and stiffness orientations are presented in figure 1.

Veneer lay-ups for Q-panel, L-panel and Qp-beam are presented in tables 7 and 8.

TABLE 1. THE CHARACTERISTIC STRENGTH VALUES FOR KERTO LVL PRODUCTS

Property symbol  Figwrel 0NN ismm_ Sosimm _ sazsmm
Fullfils strength class LVL48 P LVL32 P

Characteristic values [N/mm2]

Bending strength: Edgewise (depth 300 mm) fm.0.edge.k A 44.0 270 36.0 38.0
Bending strength: Size effect parameter s - 0.12 0.15 0.12 0.12
Bending strength: Flatwise, parallel to grain frm.0flat.k B 50.0 320 36.0 36.0
Bending strength: Flatwise, perpendicular to grain frm,90,flat.k C - - - -
Tensile strength: Parallel to grain (length 3,000 mm) ft 0.k D 35.0 220 28.0 30.0
Tensile strength: Perpendicular to grain, edgewise ft 90,edge k E 0.8 - 3.0 25
Tensile strength: Perpendicular to grain, flatwise ft.90,flat,k F - - - -
Compressive strength: Parallel to grain fe.0k G 35.0t 26.0! 28.0! 30.0t
Compressive strength: Perpendicular to grain, edgewise fe,90,edge k H 6.0 4.0 6.0 6.0
Compressive strength: Perpendicular to grain, flatwise fe.00,flat .k | 22 0.8 18 18
Shear strength: Edgewise f1,0,edge.k J 4.2 36 4.1 4.1
Shear strength: Flatwise, parallel to grain fy.0,flat k K 2.3 2.0 13 13
Shear strength: Flatwise, perpendicular to grain fv,90 flat k L - - - -

11n the service class 2 the values 28.0 N/mm?2 and 30.0 N/mm?2 is recommended to be divided by 1.2

Source:  Kerto LVL S-beam: Declaration of performance MW/LVL/311-001/CPR/DOP and UK Declaration of Conformity MW/LVL/311-001/UKCA/UKDOC
Kerto LVL T-stud: Declaration of performance MW/LVL/314-001/CPR/DOP and UK Declaration of Conformity MW/LVL/314-001/UKCA/UKDOC
Kerto LVL Qp-beam: Declaration of performance MW/LVL/313-001/CPR/DOP and UK Declaration of Conformity MW/LVL/313-001/UKCA/UKDOC
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TABLE 2. THE CHARACTERISTIC STRENGTH VALUES FOR KERTO LVL PRODUCTS

Property symbol__ Figwel 300 Semm  sisdmm _ 2rosmm
Fullfils strength class LVL32C LVL36C

Characteristic values [N/mm2]

Bending strength: Edgewise (depth 300 mm) fm,0.edge k A 28.0 32.0 19.0 20.5
Bending strength: Size effect parameter s - 0.12 0.12 0.15 0.15
Bending strength: Flatwise, parallel to grain .0, flat. k B 32.0 36.0 22.5 25.0
Bending strength: Flatwise, perpendicular to grain frm,90,flat.k C see table 6 8.0 55 6.5
Tensile strength: Parallel to grain (Iength 3,000 mm) ft 0.k D 19.0 26.0 15.0 170
Tensile strength: Perpendicular to grain, edgewise ft 90,edge.k E 6.0 6.0 4.0 4.0
Tensile strength: Perpendicular to grain, flatwise ft 90,flat k F - - - -
Compressive strength: Parallel to grain fe.0k G 1901 2601 18.01 19.01
Compressive strength: Perpendicular to grain, edgewise fc.90,edge, k H 9.0 9.0 80 8.0
Compressive strength: Perpendicular to grain, flatwise fe,90,flat.k | 2.2 2.2 2.0 20
Shear strength: Edgewise fy,0.edge k J 4.5 4.5 40 40
Shear strength: Flatwise, parallel to grain fv.0.flat k K 13 13 1.2 12
Shear strength: Flatwise, perpendicular to grain fv.90.flat k L 06 0.6 0.5 0.5

1 In service class 2 the values 18.0 N/mm?2, 19.0 N/mm?2 and 26.0 N/mm2 are recommended to be divided by 1.2

Source:  Kerto LVL Q-panel: Declaration of performance MW/LVL/312-001/CPR/DOP and UK Declaration of Conformity MW/LVL/312-001/UKCA/UKDOC
Kerto LVL L-panel: Declaration of performance MW/LVL/318-001/CPR/DOP and UK Declaration of Conformity MW/LVL/318-001/UKCA/UKDOC

TABLE 3. THE CHARACTERISTIC AND MEAN STIFFNESS VALUES FOR KERTO LVL PRODUCTS

. S-beam T-stud Qp-beam Qp-beam

Property Symbol Figure 1 27-75 mm 27-75 mm 39-51 mm 54-75mm
Fullfils strength class LVL48 P LVL32 P
Characteristic values [N/mm?]
Modulus of elasticity: Parallel to grain Eok ABDG 11,600 8,000 9,800 10,300
Modulus of elasticity: Compression perpendicular E H 350 . . .
to grain, edgewise c.90edge.k
Modulus of elasticity: Compression perpendicular E | 100 . . .
to grain, flatwise ¢,90.flat,k
Modulus of elasticity: Bending Perpendicular to

- Em, 90k C - - - -
face veneer grain
Shear modulus: Edgewise Go,edge.k J 400 330 400 400
Shear modulus: Flatwise, parallel to grain Go,flat.k K 270 240 100 100
Shear modulus: Flatwise, perpendicular to grain Goo flat k L - - - -
Mean values [N/mm2]
Modulus of elasticity: Parallel to grain E0,mean ABDG 13,800 9,600 11,700 12,300
Modulus of elasticity: Compression perpendicular E H 430 . . .
to grain, edgewise ¢.90,edge, mean
Modulus of elasticity: Compression perpendicular E | 130 . . .
to grain, flatwise ¢,90.flat,mean
Modulus of elasticity: Bending Perpendicular to E c ) } . .
face veneer grain m,90,mean
Shear modulus: Edgewise Goedgemean  J 600 500 600 600
Shear modulus: Flatwise, parallel to grain Go flat. mean K 380 320 120 120
Shear modulus: Flatwise, perpendicular to grain Gooflatmean L - - - -

Source:  Kerto LVL S-beam: Declaration of performance MW/LVL/311-001/CPR/DOP
UK Declaration of Conformity MW/LVL/311-001/UKCA/UKDOC
Eurofins EUFI29-20000676-C
Kerto LVL T-stud:  Declaration of performance MW/LVL/314-001/CPR/DOP and UK Declaration of Conformity MW/LVL/314-001/UKCA/UKDOC
Kerto LVL Qp-beam: Declaration of performance MW/LVL/313-001/CPR/DOP and UK Declaration of Conformity MW/LVL/313-001/UKCA/UKDOC

NOTE.
The design values given in tables 2 and 3 can be used in temperatures up to 50 °C when designing long-term loads.
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TABLE 4. THE CHARACTERISTIC AND MEAN STIFFNESS VALUES FOR KERTO LVL PRODUCTS

. Q-panel Q-panel L-panel L-panel
Property Symbol Figure 1 21-24 mm 2775 mm 21-24 mm 2775 mm
Fullfils strength class LVL32C LVL36C
Characteristic values [N/mm2]
Modulus of elasticity: Parallel to grain Eok ABDG 8,300 8,800 5,500 6,500
Modulus of elasticity: Compression perpendicular
to grain, edgewise Ec 90.edgek H 2,000 2,000 1,400 1,400
Modulus of elasticity: Compression perpendicular . .
to grain, flatwise Ec.o0iatk : 100 100
Modulus of eIa§t|C|ty: Bending Perpendicular to Epm o0k c seetable 6 1700 600 1100
face veneer grain et
Shear modulus: Edgewise Go,edge k J 400 400 330 330
Shear modulus: Flatwise, parallel to grain Go flat k K 60 100 55 55
Shear modulus: Flatwise, perpendicular to grain Goo flat k L 16 16 14 14
Mean values [N/mmz2]
Modulus of elasticity: Parallel to grain Eo.mean ABDG 10,000 10,500 6,700 7,500
Modulus of elasticity: Compression perpendicular
to grain, edgewise Ec 90,edge,mean H 2,400 2,400 1,700 1,700
Modulus of elasticity: Compression perpendicular . .
to grain, flatwise Ec.oonatmean | 130 130
Modulus of elasticity: Bending Perpendicular to
face veneer grain Erm,90,mean C see table 6 2,000 700 1,300
Shear modulus: Edgewise Goedgemean  J 600 600 500 500
Shear modulus: Flatwise, parallel to grain Go flat,mean K 80 120 70 70
Shear modulus: Flatwise, perpendicular to grain Goo,flat, mean L 22 22 18 18
Source:  Kerto LVL Q-panel: Declaration of performance MW/LVL/312-001/CPR/DOP
UK Declaration of Conformity MW/LVL/312-001/UKCA/UKDOC
Eurofins EUFI29-20000676-C
Kerto LVL L-panel: Declaration of performance MW/LVL/318-001/CPR/DOP
TABLE 5. THE DENSITY VALUES FOR KERTO LVL PRODUCTS
. S-beam Q-panel Q-panel T-stud Qp-beam Qp-beam L-panel L-panel
Property Symbol  Figurel ;75 mm  2124mm  2775mm  2775mm  3951mm  54-69mm 21-24mm  27-75mm
Density [kg/m3]
Characteristic density Pk - 480 480 480 410 480 480 410 410
Mean density Pmean - 510 510 510 440 510 510 440 440

Source:  Kerto LVL S-beam: Declaration of performance MW/LVL/311-001/CPR/DOP
Kerto LVL Q-panel: Declaration of performance MW/LVL/312-001/CPR/DOP
Kerto LVL T-stud: Declaration of performance MW/LVL/314-001/CPR/DOP
Kerto LVL Qp-beam: Declaration of performance MW/LVL/313-001/CPR/DOP
Kerto LVL L-panel: Declaration of performance MW/LVL/318-001/CPR/DOP

TABLE 6. KERTO LVL Q-PANEL 21-24 MM, PROPERTIES PERPENDICULAR TO SURFACE VENEER DIRECTION

Property Symbol Unit 21 mm I-11I-l 21 mm lI-I-1l 24 mm lI-lI-ll Figure 1
Characteristic bending strength: Flatwise,

perpendicular to grain fm.90fiat k [N/mm?] 140 0 0 c
S:fgsszeigljg:gtag?:ilgs of elasticity: Bending Em.o0k [N/mm2] 2.900 1000 1,000 c
L\ge;rr;ir:odulus of elasticity: Bending perpendicular Em 50,mean [N/mm?] 3300 1200 1200 c

Source: Declaration of performance MW/LVL/312-001/CPR/DOP
UK Declaration of Conformity MW/LVL/312-001/UKCA/UKDOC
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Figure 1. Definition of strength and stiffness orientations (grain direction of the face veneer <—>).
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TABLE 7. VENEER LAY-UP FOR KERTO LVL Q-PANEL AND L-PANEL

TABLE 8. VENEER LAY-UP FOR KERTO LVL Qp-BEAM

NOMINAL NUMBER OF LAY-UP THICKNESS NUMBER OF LONG CROSS LAY-UP
THICKNESS [mm] PLIES [mm] VENEERS GRAINED GRAINED

21 7 [=1l1-1 39 13 1 2 (=111

21 7 [=1-11 42 14 12 2 =M=

24 8 [=11=11 45 15 13 2 =11

27 9 [=111-11 48 16 14 2 =111

30 10 [=111=11 51 17 15 2 H=1HTTHTI =

33 1 [=11H=11 54 18 16 2 U= =11
39 13 [=11=11-11 57 19 17 2 U= =1
45 15 [=11=11=1 60 20 18 2 U= =1
51 17 === 63 21 19 2 U= =
57 19 === 66 22 20 2 =TT =1
63 21 [H=H1=H1=1H=11=11 69 23 21 2 =1 =1
69 23 [=HT=T1=TH= 1= 72 24 22 2 U= =1
75 25 === =1 =1 75 25 23 2 =TT =1

Partial factor for the material

Kerto LVL partial factor yyy=1.2

NOTE.

Defined separately in National Annex for each country, 1.2 is the recommended value in the standard EN 1995-1-1.

Design factors

Moisture content of the product, load duration, and effect of deformations shall be taken into account in

structural design. Modification factor for duration of load and moisture content ko and deformation factor

kgef are presented in tables 9 and 10 as given in Eurocode 5.

NOTE.

Changes in moisture content may cause relatively large deformations in wood products and increase creep.

TABLE 9. MODIFICATION FACTOR FOR DURATION OF LOAD AND MOISTURE CONTENT kp0q

PERMANENT LONG TERM MEDIUM TERM SHORT TERM INSTANTANEOUS

ACTION ACTION ACTION ACTION ACTION
Service Class 1 0.60 0.70 0.80 0.90 110
Service Class 2 0.60 0.70 0.80 0.90 110
Service Class 3 0.50 0.55 0.65 0.70 0.90
Source: EN 1995-1-1
TABLE 10. DEFORMATION FACTOR kgef

o ST sEver e

S-beam: All strength and stiffness orientations A-L 0.60 0.80 2.00
Q-panel: Bending edgewise A 0.60 0.80 2.00
Q-panel: Bending flatwise B,C 0.80 1.00 2.50
Q-panel: Other strength and stiffness orientations D-L 0.60 0.80 2.00
Qp-beam: Bending edgewise A 0.60 0.80 2.00
Qp-beam: Bending flatwise B,C 0.80 1.00 2.50
Qp-beam: Other strength and stiffness orientations D-L 0.60 0.80 2.00
T-stud: All strength and stiffness orientations A-L 0.60 0.80 2.00
L-panel: Bending edgewise A 0.60 0.80 2.00
L-panel: Bending flatwise B,C 0.80 1.00 2.50
L-panel: Other strength and stiffness orientations D-L 0.60 0.80 2.00

Source: EN 1995-1-1 and Laminated veneer lumber (LVL) bulletin, New European strength classes, September 2020
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Size effect parameter

The effect of member size on edgewise bending strength and tensile strength parallel to grain
shall be taken into account in structural design. This is made by factors kp and k; which are
given below as defined in Eurocode 5. The formulas include size parameter s which is product
specific. Size effect parameters for different Kerto LVL products are given in tables 1 and 2.

kn=min < f359)  for members subjected to
edgewise bending

kj=min < 3060 5 for members subjected to
T tension parallel to grain

h = depth of the member
| =length of the member

Compression perpendicular to the grain

EXAMPLE:

Design edgewise bending strength f;, 4 for S-beam
-h =400 mm
- Service Class 1

- medium term action.

Sk = min 12(300”’”’)0'12 08
e fouk = [ 200mm )

244
12

kmod
md = k-
f d h Y

400mm mm?
fm,d = design bending strength

fm,k = characteristic bending strength

kp = depth factor

Kmog = modification factor for duration of load and moisture content

&)\ = partial factor for material properties

According to Eurofins statement No EUFI29-23001225-T2 in design of compression perpendicular to the grain,
the contact length of Kerto LVL products can be increased as specified in table 11. Furthermore, the coefficient

ke 90 according to table 11 can be used.

TABLE 11. COMPRESSION PERPENDICULAR TO THE GRAIN PARAMETERS OF S-BEAM,
Q-PANEL AND QP-BEAM FOR THE DESIGN METHOD OF CLAUSE 6.1.5 OF EUROCODE 5.

Compression f. 50k Increasing of ko902 K.902)
N/mmz2 contact lenght 1) (a) (b)
S-beam, edgewise 6.0 15 mm along 1.0 <124
S-beam, flatwise 3) 2.2 30 mm along 14 16
15 mm across
Q-panel, edgewise 9.0 15 mm along 1.0 10
. 30 mm along
- 3)
Q-panel, flatwise 2.2 15 mm across 14 16
Qp-beam, edgewise 6.0 15 mm along 1.0 <124
Op-beam, flatwise 3) 18 30 mm along 14 16

15 mm across

1) For the effective contact length, the actual contact length is increased at each side by this distance,

but not more than a, I or /;/2 according to Eurocode 5.
Along = contact length parallel to the grain direction of face veneers.

Across = contact length perpendicular to the grain direction of face veneers.

2) Member on (a) continuous or (b) discrete supports provided that /;=2h according to Eurocode 5.

3)

4) For S-beam and Qp-beam edgewise at discrete supports (b):

[ < 100mm
100mm < [ < 200mm
[ > 200mm

1.2
1.4-1/500
10

kc,90 =

Source: LVL Handbook Europe
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When a compression deformation up to 20% is accepted for thicknesses less than 45 mm.

=283 N/ mm?



Factor for notched members

Standard EN 1995-1-1 (equation 6.63) gives factor k, = 4,5 for LVL.
According to certificate Eurofins EUFI29-20000676-C,

the following factors can be used for Kerto LVL:

*kp=6 S-beam edgewise

*k, =16 Q-panel edgewise

Reduction factor for various load angles

TABLE 12. REDUCTION FACTORS FOR KERTO LVL Q-PANEL WHEN A MEMBER IS SAWN AT AN ANGLE a TO THE GRAIN
DIRECTION OF THE FACE VENEER

Figure 1 Angle !

0° 2,5° 5° 10° 15° 30° 45° 60° 90°
Edgewise bending A 1.00 0.90 075 0.55 0.40 0.25 0.20 0.20 0.22
Flatwise bending B 1.00 1.00 0.90 0.70 0.50 0.25 0.20 0.20 0.22
tTe“SiC?”' parallel D 1.00 1.00 0.90 0.70 0.40 0.25 0.20 0.20 0.23
o grain

Compression, G 1.00 1.00 0.90 0.70 0.50 0.35 0.25 0.25 0.35
parallel to grain

Modulus of elasticity 1.00 0.90 0.80 0.60 0.40 0.15 0.10 0.10 0.23

1Intermediate values can be interpolated.

Source: Eurofins EUFI29-20000676-C

TABLE 13. REDUCTION FACTORS FOR KERTO LVL S-BEAM WHEN A MEMBER IS SAWN AT AN ANGLE a TO THE GRAIN DIRECTION
OF THE FACE VENEER

Figure 1 Angle a?

0° 2,5° 5° 10° 15° 30° 45° 60° 90°
Edgewise bending A 1.00 0.90 075 0.45 0.25 0.10 0.05 0.05 0.02
Flatwise bending B 1.00 0.90 0.80 0.55 0.30 0.10 0.05 0.05 0.02
tTe”Sio.”' parallel D 1.00 1.00 0.90 0.60 0.30 0.05 0.02 0.02 0.02
o grain

Compression, G 1.00 1.00 0.90 0.65 0.40 0.20 0.17 0.17 0.17
parallel to grain

Modulus of elasticity 1.00 0.90 0.80 0.60 0.40 015 0.05 0.05 0.03

1Intermediate values can be interpolated.

Source: Eurofins EUFI29-20000676-C
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