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Foreword
�e use of wood is rapidly increasing in construction. Wood based systems are 
the solution for urban construction due to speed, light weight and environmental 
bene�ts. Wooden products enable increased prefabrication. �is again means 
increased output, faster payback, high quality, and minimized disturbance. �e 
use of laminated veneer lumber (LVL) has steadily been growing since the 1970�s. 
�e initial driver for the development of LVL has been the good e�ciency of the 
used wood material. Low waste of material and uniform quality improves the 
overall material and time e�ciency especially in industrial applications and o�-
site production of construction elements.

�is European LVL Handbook serves as a guide for architects, structural 
engineers, technical wholesalers, o�-site element manufacturers, contractors, 
carpenters and other construction professionals, and as an educational resource. 
�e handbook has been prepared by the Federation of the Finnish Woodworking 
Industries during 2018-19.

�e book has been divided into two main parts. Sections 1 to 3 provide 
general introduction to LVL. Section 1  introduces laminated veneer lumber 
(LVL) as a construction material, including its production, sustainability and 
basic properties; Section 2 describes the applications of LVL in various buildings 
and structures; and Section 3 provides instructions for purchasing, transport, 
storage, handling, protection and disposal of LVL. Sections 4 to 9 are intended 
primarily for designers and provide more detailed information about structural 
design, �re safety, durability and building physics, including structural calculation 
examples.

�e handbook was written by Jouni Hakkarainen, Leading Expert, Wooden 
Structures, Euro�ns Expert Services Oy, excluding Section 1.5 Sustainable 
building product LVL (Lauri Linkosalmi, Stora Enso Wood Products Oy, Anu 
Huovinen, Metsä Wood, Sirje Vares, VTT, Tarja Häkkinen, VTT and Jouni 
Hakkarainen) and Section 1.6 Production of LVL (Marika Veikkola, Raute Oyj). 
�e structural drawings were prepared by Tero Lahtela, Engineering O�ce 
Lahtela Oy and Jouni Hakkarainen.

�e project was �nanced by Metsä Wood (Metsäliitto Cooperative), Stora 
Enso Wood Products Oy and Raute Oyj.

Espoo, 4 September 2019
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�. LVL as a construction material
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Figure 1.1 Wooden multi-storey building, Wood City, Helsinki, Finland.
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.2 LVL roof rafters.

�.�   INTRODUCTION
Laminated veneer lumber (LVL) is an engineered wood product 
used in a diverse range of building and bridge construction 
applications. LVL beams, columns and panels have become 
established as essential components in modern timber 
construction due to their numerous advantages, versatility 
and proven structural performance. �is handbook describes 
the state of the art of LVL from properties and applications to 
production and design methods.

LVL is made of 3 mm thick veneers bonded together with 
weather-resistant phenolic adhesive. �is means that the di-
mensions of the �nal LVL product are not limited by the di-
mensions of the raw material, and even small-diameter logs can 
be used to produce large LVL beams and panels. When veneer 
logs are peeled to produce veneer, any natural defects in the 
wood, such as knots, are dispersed as small fragments across 
the veneer. �is, together with the lamination e�ect, eliminates 
the impact of defects and results in exceptionally homogeneous 
material properties. Although the production costs of LVL, like 
all engineered wood products, are higher compared to sawn 
timber, with LVL the same constructions can be designed with 
smaller dimensions and LVL can also be used for applications 
where suitable sawn timber sizes are not available.

�e low deviation of LVL�s high strength and sti�ness 
means that these properties can be fully utilized as character-
istic values in structural design. In addition, due to the lack of 
sizeable defects, the strength to weight ratio of LVL is extremely 
high � LVL is twice as strong as steel in proportion to weight. 
Due to its laminated structure, LVL is also dimensionally sta-
ble and free of warps, splinters and splits. LVL also comes dry 
from the factory, eliminating the risk of shrinkage on site or in 
the ready building, as long as the LVL members are protected 
against weather exposure.

LVL is manufactured to exact dimensions, minimizing 
cross cutting and sawing waste. �e resulting low material 
waste and uniform quality of LVL improve overall material 
and time e�ciency, especially in industrial applications and 
o�-site production of construction elements. LVL is easy to 
drill, cut, fasten and �t � only standard wood working tools are 
needed. LVL components are also highly portable due to their 
light weight. LVL can also be easily combined with other wood 
products and construction materials.

LVL is produced entirely from traceable, renewable, recy-
clable wood. It is a natural material from certi�ed sources. LVL 
also serves as a carbon store in buildings: 1 m3 of LVL contains 
stored carbon equivalent to 789 kg of CO2, making it an envi-
ronmentally friendly choice 1, 2, 3.

Features and Bene�ts
� Twice as strong as steel in proportion to weight.
� Dimensionally stable, no twists, splinters or splits due to

laminated structure.
� Homogeneous material properties.
� Uniform quality and dimensions of the end product; key ad-

vantage in industrial applications.

� Easy to drill, cut, fasten and �t, only standard wood working 
tools needed.

� Precision-engineered and easily tailored.
� Can be produced to exact dimensions, minimizing cross cut-

ting and sawing waste.
� Wide range of sizes: product dimensions not limited by raw

material size.
� Light and highly portable.
� Dry from factory, moisture content 8-10% ensured minimal 

shrinkage in situ.
� Easily combined with other construction products.
� O�-site production reduces construction time.
� Entirely traceable, renewable, recyclable wood from certi-

�ed sources.
� Environmentally friendly carbon store: 1 m3 LVL contains

stored carbon equivalent to 789 kg CO2.
� Production cost is higher than sawn timber, but less mate-

rial is needed to meet design speci�cations when building
with LVL 1, 2.
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�. LVL AS A CONSTRUCTION MATERIAL

Table 1.1. Applications of LVL-P.

�.�.� LVL-P beams and columns 
� all veneers in the length direction
LVL-P is made of 3 mm veneers laid in the same direction 
and bonded with weather- and boil-resistant phenolic adhe-
sive. �is structure enhances the material�s strength proper-
ties that have signi�cantly small deviation. LVL-P members 
can be used both as horizontal beams and vertical posts in 
various applications in construction systems. Erection and in-
stallation can be carried out without heavy machinery, even in 
con�ned spaces.

LVL-P beams are produced from the highest strength 
grade veneers to optimized beam dimensions and a height-to-
thickness ratio that provides good material e�ciency. LVL-P 
beams have an excellent strength-to-weight ratio allowing long 
spans with minimal de�ection.

LVL-P studs are perfect for load-bearing or non-load-
bearing structures in external and internal walls. LVL-P studs 
are easy to install, screw, drill, nail and cut. LVL studs are pro-
duced from lighter grade veneers, but their dimensional accu-
racy, structural strength and rigidity, straightness, and lack of 
twisting make them ideal for wall structures 1, 2.

Figure 1.3 LVL-P beams.
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LVL 01, Table 1.1 � KORJATTU 3.9.

Beams Features and bene�ts

� Headers, main beams, ridge beams
� Lintels
� Floor joists
� Roof rafters
� Purlins
� Trusses
� Frames
� Components for roof and �oor elements
� Sole and top plate
� Beam reinforcements

� Strong and rigid: long spans with minimal de�ection
� Straight and dimensionally stable, does not warp or twist:

improves construction quality; ideal for walls, also high 
constructions

� Dry from factory: minimal shrinkage in situ
� Customized product dimensions, with minimum waste: 

Applications in a wide variety of building types; savings in 
material costs and time

� Great workability: easy to install, staple, nail, drill and cut 
without special tools

� Excellent strength-to-weight ratio: Light structures
� Light: easy to handle and lift manually or with light cranes
� Can be used with any panel material: suitable for a wide 

variety of structures
� Easy to combine with other structures and materials in a wide 

range of building types

Studs

� Wall studs for internal walls
� Wall studs for external walls
� Load-bearing and non-load-bearing-applications

Industrial applications

� Support structures and moulds for concrete formwork
� Sca�olding
� Door- and window frames
� Furniture components
� Packaging industry

10  LVL Handbook Europe
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�. LVL AS A CONSTRUCTION MATERIAL

�.�.� LVL-C with cross-bonded veneers 
for robust structural panels

LVL-C panel is a cross-bonded panel product with approxi-
mately 20% of the veneers glued in a crosswise direction. �is 
enhances the transverse strength and sti�ness and the con-
nection ductility of the panel. It is dimensionally stable, as the 
cross veneers prevent shrinkage and swelling in the event of 
moisture changes in the panel width direction. LVL-C panels 
or beams can be used as both horizontal and vertical bearers 
in numerous construction applications. It is designed for use as 
a large-dimension load-bearing panel, as well as for structural 
bracing and stabilizing. LVL-C panel is an ideal component for 
�oor, wall and roof elements, roof and wall panels, and pre-fab-
ricated houses. �e panels can be cut to tailored sizes and spe-
cial shapes for modern timber structures 1, 2.

Figure 1.5 LVL-C panels.Figure 1.4 LVL-C roof panels.

Table 1.2. Applications for LVL-C.
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LVL 01, Table 1.2

Panel applications Features and bene�ts

� Large panel product for roof, �oor and wall constructions
� Roof overhangs
� Pre-fabricated roof, �oor and wall elements and modules
� Stresses-skin panel elements
� Door panels

� Strong and rigid: long spans with minimal de�ection
� Large dimensions: applications in a wide variety of building 

types
� Installation e�ciency: large panel for �oors, roofs and walls 

covers vast areas much faster than normal size wood-based 
panels reducing the amount of lifting required on the 
construction site.

� High and thin beams: energy e�cient constructions
� Straight and dimensionally stable; does not warp or twist: 

improves construction quality
� Dry from factory: minimal shrinkage in constructions
� Customized product dimensions and shapes with minimum 

waste: applications in a wide variety of building types; savings 
in material costs and time on construction site

� Excellent strength-to-weight ratio: light structures
� Great workability: easy to install, staple, nail, drill and cut 

without special tools
� Ductility of connections: improved safety
� Strong and rigid in edgewise compression perpendicular 

to grain direction: better building quality with minimal 
deformation, suitable for narrow supports

� Not sensitive to cracking under tension perpendicular to grain 
stressed structures: safe connections

� Bracing of di�erent size buildings, regardless of frame 
material: applications in a wide variety of building types; large 
window openings possible.

Other applications

� Rim boards
� High rafter beams
� High lintels and header beams
� Frames and truss members
� Reinforcement of old structures
� Curved components, free-form beams and panels 

(CNC machining)
� Concrete formwork

LVL Handbook Europe  11
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�. LVL AS A CONSTRUCTION MATERIAL

�.�   WHERE CAN YOU USE LVL
Figures 1.6-1.10 present a number of applications for LVL in 
low-rise buildings, multi-storey buildings, hall constructions, 
and some special applications.

Other common applications of LVL include scaffold 
planks for construction sites, concrete form work support 
beams, door panels, door and window frame components, and 
wooden I-joist �anges.

1.	 LVL-P load-bearing wall stud: straight and 
precise dimensions.

2.	 LVL-C rim board: dimensionally stable, 
minimal settling.

3.	 LVL-C bracing panel: narrow, but robust 
panel next to large openings in walls 
when there is no space for large panel 
�elds.

4.	 LVL-P �oor joist: strong and rigid.
5.	 LVL-P roof rafter (or LVL-C when height-

thickness ratio is high): space for thermal 
insulation of low-energy buildings.

6.	 Double LVL-P ridge beam: strong and 
rigid.

7.	 LVL-C roof panel: fast installation, fewer 
joints, roof overhangs without additional 
supports.

8.	 LVL-P/C sole plate: �ts stud dimensions, 
thin members reduce settling.

9.	 LVL-P lintel over garage door opening: 
large openings possible.

10.	LVL-P lintel in wall to carry roof loads: 
straight and rigid.

11.	LVL-P ledger beam for canopy: straight 
and rigid, easy details.

Figure 1.6 Applications of LVL in a timber frame house.
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�. LVL AS A CONSTRUCTION MATERIAL

1.	 LVL-C panel structure of volumetric 
bathroom module: light structure, short 
construction time on site.

2.	 LVL ribbed slab intermediate �oor 
elements: long spans with suitable �oor 
thickness.

3.	 LVL-P wall studs (small dimensions 
for non-load-bearing walls, larger 
dimensions for load-bearing walls): 
straight and precise dimensions.

4.	 LVL-C bracing panel: stable and rigid 
building. 

5.	 LVL-P roof beams/elements: space 
for thermal insulation of low energy 
buildings, long lengths available.

6.	 LVL-C balcony �oor slab: simple structure.
7.	 LVL-C corridor �oor slab for limited spans: 

simple structure.
8.	 LVL-C rim beams / Lintels: straight and 

rigid structure, simple geometry of 
element joints.

9.	 LVL-C mezzanine �oor slab for loft spaces: 
minimal structural depth, better use of 
room height.

10.	LVL-C panel structures for balcony walls 
(separate cladding needed): simple and 
rigid structure.

11.	LVL-C panel structures for lift shafts: panel 
sizes available for full building height or 
storey-high elements. Acts as a part of 
the bracing system of the building.

12.	LVL-C roo�ng panels: large sizes, fast 
installation, fewer joints

Figure 1.7 Applications of LVL in a wooden multi-storey building.
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1.	 LVL wall elements: fast installation -> 
short construction time on site

2.	 LVL roof elements: long lengths 
available for multiple span elements, 
fast installation -> short construction 
time on site. Glued box slab elements 
for long spans.

Figure 1.8 LVL applications in hall constructions. LVL elements can be used together with any type of main frame, e.g. precast concrete beams, 
steel trusses or glulam beams.

�. LVL AS A CONSTRUCTION MATERIAL

14  LVL Handbook Europe

LVL_01.indd   14 5.9.2019   9:10:35



1.	 LVL king post or queen post roof 
trusses: impressive appearance.

2.	 LVL columns: �t together with LVL roof 
trusses.

3.	 LVL-P and LVL-C portal frames: large 
clear height.

4.	 LVL lintels for door and window 
openings: strong and rigid.

5.	 LVL-P purlins, single-span: strong and 
rigid.

6. LVL-P purlins, multiple span: long 
lengths available.

7. LVL-C bracing panels for roofs: simple 
and robust.

8. LVL-P studs for high walls: straight and 
precise.

9. LVL-P horizontal beams for walls: large 
spacing between main frames.

10.	LVL-C bracing panels for walls: simple 
and robust structure.

Figure 1.9 LVL applications in hall constructions.
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�.�   ARCHITECT AND STRUCTURAL 
DESIGNER APPRAISALS OF LVL

Architect�s view of LVL, 
Mika Ukkonen, Finland

From the designer�s point of view, wooden constructions give 
a di�erent opportunity to create recognizable and distinctive 
architecture that is produced naturally, drawing on the natural 
structural properties of wood. I have worked as the principal 
designer and architectural designer for several residential mul-
ti-storey wooden building projects delivering 242 apartments 
to date. I have also designed around 300 apartments for ar-
chitectural competitions and our o�ce currently has approx-
imately 200 apartments under design for new wooden mul-
ti-storey buildings. As a construction material wood is ideal for 
versatile urban design and provides possibilities for a modern 
life cycle approach to living.

Wood is the only 100% renewable construction material 
and the use of wood slows climate change. Wooden load-bear-
ing structures create pleasant environments, healthy indoor air 
and comfortable acoustics. �e high prefabrication rate of o�-
site production enables fast construction times on the building 
site. As a construction material, wood provides excellent op-
portunities for �exible modi�cations of the layout of a building 
during its whole life cycle.

�e structural system in our projects is based on large 
timber frame panel elements. Each project involves product 
development of various building components, which gives 
us the ability to optimize the best solutions and architecture 

�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.10 Renovation applications, left: LVL �oor beam reinforcement, right: attic frames for room in roof space with LVL reinforced roof trusses.
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Figure 1.11 O�-site produced wooden volumetric elements, 
BoKloK, Vantaa, Finland.
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�. LVL AS A CONSTRUCTION MATERIAL

for each case. For example, we have replaced concrete eleva-
tor sha�s with LVL-C panel structures and built intermediate 
�oors from o�site-produced LVL elements with 7-metre spans. 
Floor elements have been developed so that the required mass 
for acoustics is realized with dry screed panels pre-installed on 
the elements already in the factory. �is has further increased 
the prefabrication rate and minimized the amount of site work 
needed.

Structural engineer�s view of LVL, 
Wenzel von Fragstein, Germany

As structural designers focusing on wooden buildings, we de-
sign entire wood and wood-hybrid constructions. From sin-
gle-family houses to wooden multi-storey buildings and in-
dustrial hall constructions, our activities cover the whole range 
of wooden buildings. Renovation of churches and historical 
building as well as church towers of new buildings have al-
so been part of our project portfolio. We typically prepare the 
work speci�cations and production drawings for manufacture 
all the way down to the steering �les for CNC machining. Be-
ing involved in the whole construction process in this way, we 

Figure 1.12 Honkasuo multi-storey houses, Helsinki, Finland. 
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get a lot of feedback on the technical feasibility, assembly and 
cost e�ciency of the structures in practice.

We use LVL in all kinds of applications, such as the renova-
tion and reinforcement of existing wooden �oors, where slim 
cross-section LVL reinforcement brings structural enhance-
ment to existing joist structures. We also o�en use ribbed panel 
and box panel structures to achieve light and long-spanning 
�oors. In cross-laminated timber buildings, we use LVL lintels 
where small cross-sections with high loadbearing capacity are 
required. Occasionally, we use LVL-C panels for walls or �oors 
without separate stud or joist structures. Long overhangs from 
thin structural panels are commonly desired for front roofs, 
and LVL-C panels can be used to achieve them as they have 
better strength properties than most other structural panels. 
�eir high strength is a result of their glued veneer structure, 
which eliminates the in�uence of individual defects, such as 
knots. LVL-C with cross veneers has signi�cantly higher re-
sistance to splitting than solid wood, so by choosing LVL-C for 
members that have high tension perpendicular to grain stress-
es, separate reinforcements can be avoided.

LVL enriches the product range of wood-based materials 
signi�cantly.
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�.�   HISTORY, VOLUMES AND RAW 
MATERIALS OF LVL

�.�.� History of the globally used 
engineered wood product LVL

Parallel oriented plywood products have been used in the fur-
niture industry since the beginning of the 20th century. �e 
history of LVL in its present form dates back to 1970s North 
America and the research and development of veneer-based 
wooden beams by Peter Koch and the USDA Forest Products 
Laboratory. �e �rst commercial solution for manufacturing 
LVL was created by Al Troutner of the company Trus-Joist 
(Weyerhaeuser). In 1975, Finnish company Metsäliiton Teol-
lisuus Oy (Metsä Wood) developed the �rst commercial LVL 

�. LVL AS A CONSTRUCTION MATERIAL

production line in Europe. Metsäliitto went on to develop its 
own manufacturing concept, which was further developed by 
another Finnish company, Raute Oyj, which is today the lead-
ing LVL machinery supplier worldwide. LVL production has 
since grown continuously and today LVL is manufactured in 
ten countries on four continents with a total production capac-
ity of around 4 million cubic metres per year across 30 loca-
tions. In addition, a number of small plants produce LVL that 
does not meet the requirements of structural LVL 4.

Figure 1.13 LVL-P beam and LVL-C panels.
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�. LVL AS A CONSTRUCTION MATERIAL

Table 1.3. Global LVL production. Active manufacturers of structural LVL produce about 3.9 million cubic metres per year 4, 5.

LVL 01, Table 1.3

Europe

Manufacturer Mills Capacity  
1000 m�/year

Metsä Wood 2 300

Steico 1 160

Stora Enso 1 100

MLT 1 100

Pollmeier 1 80

LVL Ugra 1 40

Total 7 780

North America

Manufacturer Mills Capacity  
1000 m�/year

Boise Cascade 3 890

Weyerhaeuser 4 530

Lousiana 
Paci�c 2 260

Paci�c 
Woodtech 1 220

Roseburg 1 200

Forex Amos 
Inc. 1 140

Murphy 1 120

West Fraser 1 90

RedBuilt 1 70

Global LVL 1 20

16 2540

Asia & Oceania

Manufacturer Mills Capacity  
1000 m�/year

JNL 2 140

Carter Holt 
Harvey 1 100

Nelson Pine 1 100

First plywood 1 100

Wesbeam 1 60

Keyteck 1 60

Shin Yang 1 20

8 580

Figure 1.14 Development of structural LVL production volume globally 1965 � 2020 5 .
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.16 Left: Distribution of wood material in LVL production. 2,5 m3 of logs (over bark) is needed to produce 1m3 of LVL. Right: Weight 
distribution of wood �bres, glue and moisture in ready LVL product 5 .

�.�.� Material e�ciency

�e initial driver for the development of LVL has been the high 
e�ciency of wood raw material use. Firstly, the dimensions of 
the �nal product are not limited by the dimensions of the raw 
material � even small-diameter logs can be used to produce 
long LVL beams. Secondly, the veneer structure of LVL prod-
ucts eliminates the impact of natural defects, such as knots, 
resulting in a homogeneous material with excellent structural 
properties. �is means that logs that are not good enough for 
sawing can be suitable raw material for LVL. �irdly, products 
can be manufactured to exact dimensions minimizing mate-
rial waste in cross cutting and sawing, and product features 

LVL 01, Figure 1.13

0% 10% 20% 30% 40% 50% 60%

LVL

By-products 
and losses

END PRODUCT, BY�PRODUCTS AND LOSSES:  
SHARES OF TOTAL LOG VOLUME �%�

LVL Bark Green chips Core

Dry chips & saw dust Drying shrinkage loss Compression loss

LVL WEIGHT DISTRIBUTION

Glue 6 %

Moisture
10 %

Wood �bers
84 %

can be varied by adjusting production process parameters. In a  
modern production process about 2,5 m3 of logs (over bark) are 
needed to yield 1m3 of ready LVL product, which is e�cient 
compared to other wood products intended for load-bearing 
structures. In addition, the end product yield of LVL consists 
almost exclusively of the desired product grades and sizes, un-
like sawn timber production, which produces a mixture of 
heartwood and sideboards. 1 m3 of dried sawn timber needs 
about 2,0 m3 logs (over bark); the corresponding value for glu-
lam and cross-laminated timber (CLT) is 2,6-2,8m3.

Figure 1.15 Structural LVL production volume by market 2011 � 2017 5 .

LVL 01, Figure 1.12
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�. LVL AS A CONSTRUCTION MATERIAL

�.�.� Wood species used in LVL

LVL is commonly produced from so�wood and, in Europe, 
spruce and pine are typically used. Spruce has the best strength 
to weight ratio, and its low resin content is also advantageous 
with respect to the production process. Pine veneer, on the oth-
er hand, has higher density, which gives the product slight-
ly higher mechanical properties. Some LVL manufacturers in 
Europe also use the hardwood species beech and birch. �e 
mechanical properties of hardwood LVL are higher due to the 
higher density. However, higher density introduces additional 
machining requirements, such as possible predrilling for screw 
connections. �e surface of hardwood LVL is also more sensi-
tive to mould growth in humid conditions.

North American LVL manufacturers use di�erent pine 
species, Douglas �r, western hemlock, yellow poplar and red 
maple. In Australia LVL is produced from di�erent pine species 
and karri (eucalyptus). In Japan, LVL is produced from larch 
and Japanese cedar (sugi). Other species that have the required 
mechanical and gluability properties may also be used.

�.�.� Durable and inert gluing of LVL

In structural LVL the veneers are bonded together with weath-
er- and boil-resistant phenol formaldehyde (PF) adhesive, 
which is cured in the hot pressing process. Curing converts 
the adhesive to a high temperature resistant inert polymer that 
does not dissolve or react with other materials in the surround-
ing environment. LVL also ful�ls the most stringent formal-
dehyde emission requirements, with emissions 3 times lower 
than the limit value of the E1 classi�cation tested according to 
standard EN 717-1. �e dry solids content of adhesive in LVL 
is approximately 30 kg/m3, i.e. about 6% by weight.

�.�   SUSTAINABLE BUILDING WITH LVL

�.�.� Traceable raw material 
and sustainable sources 
Sustainable forest management and use of forest products play 
a key role in the mitigation of global warming and contribute 
to achieving climate policy objectives. Forest climate mitiga-
tion options include reducing greenhouse gas emissions from 
deforestation and forest degradation, enhancing the carbon se-
questration rate in existing and new forests, providing wood 
residues as a substitute for fossil fuels, and replacing non-re-
newable and energy-intensive materials with wood products, 
particularly in the building sector.

Due diligence on the origin of wood
Due diligence systems di�erentiate wood and wood products 
from many other building materials by verifying the origin of 
the wood raw material. �e European Union Timber Regula-
tion (No 995/2010) was enacted to ensure that all wood placed 
on the European market from internal or external sources is 
covered by a due diligence system for verifying the legal origin 
of wood 6. �e objective is to prohibit any product that con-
tains wood raw material harvested in violation of national or 
international laws from entering the EU market. �e regulation 
covers all wood and wood products, such as round wood, solid 
wood, engineered wood, pulp, paper and board. 

�e EU Timber Regulation covers the entire wood val-
ue chain. An �operator� who �rst places a wood product on 
the European market is obliged to prove the legality of the 
wood to a national EU Timber Regulation authority. A Due 
Diligence system is applied for this purpose, including access 
to information on wood sources, risk assessment, and mit-
igation of risks. Chain of Custody systems (e.g. PEFC� and 
FSCfi) can be third-party certi�ed according to Due Diligence 
requirements.

Promoting sustainable,  
certi�ed forest management

European LVL producers are well positioned in forest certi�-
cation as European forests owners have been active in apply-
ing forest certi�cation schemes (most commonly PEFC� and 
FSCfi). Forest certi�cation schemes provide third-party ver-
i�cation of sustainable forest management practices and the 
chain of custody from forest to product. �ey include require-
ments for sustained harvesting and forest regeneration prac-
tices, biodiversity protection, multiple and recreational uses of 
forests, social sustainability, training of employees, and occu-
pational safety. 

In order for a wood product to PEFC� or FSCfi labelled, 
it must contain at least 70% wood raw material from certi�ed 
forests. When non-certi�ed wood is used in the production of 
certi�ed goods, the wood must originate from forests covered 
by an appropriate due diligence system.
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�. LVL AS A CONSTRUCTION MATERIAL

Table 1.4. Life cycle stages of building environmental assessment based on EN 15978.

LVL 01, Table 1.4.A � muokattu

Life cycle stages Module

Building  
life cycle  

information

Product stage

A1 Raw material supply

A2 Transport

A3 Manufacturing

Construction process stage
A4 Transport

A5 Construction installation process

Use stage

B1 Use

B2 Maintenance

B3 Repair

B4 Replacement

B5 Refurbishment

B6 Operational energy use

B7 Operational water use

End of life stage

C1 De-construction, demolition

C2 Transport

C3 Waste processing

C4 Disposal

Additional  
information  
outside the  

system boundary

Potential bene�ts and loads D Reuse, recovery, recycling potential

�.�.� Sustainable over the life cycle

Wood products o�er renewable and sustainable solutions for 
construction. Wood as a renewable material has a lower glob-
al warming impact compared to alternative, non-renewable 
building materials. �e in�nite carbon cycle between the at-
mosphere, growing trees and wood products distinguishes re-
newable wood from non-renewable materials.

Life cycle assessment (LCA) is a holistic approach for as-
sessing environmental impacts throughout a product�s or sys-
tem�s life cycle, from extraction of raw materials to disposal of 
the product. �e principles of LCA have been internationally 
agreed and standardized with the ISO 14040 and ISO 14044 
standards, which enables third-party veri�cation of life cycle 
calculations. LCA compiles and evaluates the inputs, outputs 
and potential environmental impacts of a product or system 
throughout its life cycle. LCA helps manufacturers to identi-
fy opportunities to improve the environmental and climate  
performance of a product and to inform customers and stake-
holders. LCA includes four steps; de�ning of the goal and 
scope, inventory of material and energy �ows, assessment of 
impacts, and interpretation of results.

Environmental performance of buildings and 
building products
�e European standard series �Sustainability of Construction 
Works� (CEN/TC 350) guides the assessment of the sustaina-
bility of buildings and building products. �e standard series 
aims to enhance the supply and demand of products and build-
ings that have as low environmental impact as possible. Envi-
ronmental assessment of a building is based on the life cycle 
approach, in which each of the di�erent stages of the building�s 
life cycle are included and assessed (Figure 1.17).

At the product and service level, the environmental 
product declaration (EPD) applies the life cycle assessment  
approach and presents quanti�ed environmental information 
over a product�s life cycle. EPDs enable comparison between 
di�erent products with the same functional purpose at the 
building level. In the case of LVL, the comparison is most ap-
propriately done at the structure type level, e.g. structures with 
the same load carrying capacity and sti�ness. �e EN 15804 
standard provides product category rules (PCR) for an envi-
ronmental product declaration for any construction product 
or construction service (Table 1.4). Biogenic carbon content 
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.17 Life cycle approach of building product assessment.

calculation rules are provided in the EN 16485 standard.
�e most used environmental indicator of EPDs is global 

warming potential (GWP), also known as carbon footprint. 
�e GWP re�ects the amount of greenhouse gas emissions in 
each stage of a product�s life cycle and is mainly the outcome of 
fossil fuel use in the raw material supply stage and energy use 
in the production stage (A1�3).

At the building level, the EN 15978 standard provides sys-
tematic calculation rules for the assessment of the environmen-

tal performance of new and existing buildings. �e environ-
mental performance of wooden buildings derives from their 
light weight (compared to other building materials), energy 
e�ciency of materials and buildings, life-time carbon storage 
in wood, and their renewable and sustainable origin. Wood-
en buildings typically achieve the same service time as other 
buildings, typically 50�100 years. Up to 100 years or longer 
service time is achievable with proper design and optimized 
maintenance.
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.19. Example global warming potential of di�erent life cycle stages 3, 7, 8.

�.�.� Global Warming impact of LVL

In the manufacture of LVL, a large share of renewable energy 
is used (see Figure 1.18), resulting in lower fossil greenhouse 
gas emissions and global warming potential compared to oth-
er building materials. In addition, LVL stores biogenic carbon, 
which constitutes about one half of the dry weight of the wood. 
�e biogenic carbon remains in the LVL throughout its lifetime 
until it is released back to the atmosphere to be absorbed by the 
next generation of growing trees.

�e global warming potential of LVL when used in a 
load-bearing structure of a building has been determined by 
LVL producers as follows: 
� Raw materials extraction and energy use are similar in dif-

ferent production units, but di�erent energy mixes are used 
depending on the unit and country. Energy mix a�ects the 
greenhouse gas emissions of the production stage (modules 
A1�3). Biogenic carbon content is given separately.

� Construction stage (A4�5) covers transportation to the Cen-
tral European market and normal construction works.

� Use stage (B1�7) is considered negligible.
� End of life stage C1�4 scenarios consider utilization of LVL

as a source of energy.
� Module D, other bene�ts, originate mainly from the bio-en-

ergy substitution e�ect, compared to typical local energy
mix, when LVL is used for bioenergy at end of life.

Figure 1.18 Primary energy (renewable and non-renewable) use in 
the manufacturing stage (A1�A3) of LVL 3 ,7, 8.

Biogenic Global Warming Potential is the sum of stored bio-
genic carbon in the production stage and release of biogenic 
carbon in the end of life stage. �e sum is close to zero for the 
whole life cycle.

Consolidated results for fossil global warming potential 
show that the production stage (A1�3) constitutes 90% of the 
result (Figure 1.19). �e construction stage (A4�5) constitutes 
10%, and end of life stage (C1�4) constitutes 2.5% of the fossil 
GWP. In module D the GWP bene�ts are shown as the amount 
of fossil fuels substituted by biomass energy.

USE OF RENEWABLE AND NON-RENEWABLE  
PRIMARY ENERGY IN PRODUCTION STAGE

Renewable energy, PERE Non-renewable energy, PENRE

0 1000 2000 3000 4000 5000 6000

Energy consumption [MJ/m³]

LVL 01, Figure 1.15 • korjattu

LVL 01, Figure 1.16 � MUOKATTU 28.8.

GLOBAL WARMING POTENTIAL (GWP) OF LVL (kg CO� equiv./m�)
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�.�.� Global warming impact of buildings

�e life cycle of a building covers all life cycle stages from �cra-
dle to grave� as well as, optionally, also the bene�ts and loads 
beyond the building�s life cycle. �ese life cycles stages are 
presented as modules A1�C4 + D (Figure 1.17). �e environ-
mental performance of a wood-frame building, and a con-
crete-frame building were assessed based on a generic Finnish 

Table 1.5. Scenarios of a wooden frame building and a concrete frame building 9, 10.

building type (a 4-storey residential building) 9, 10. �e assess-
ment was done according to the EN 15978 standard, with the 
speci�c assumptions presented in Table 1.5.

�e global warming potential of the whole life cycle and 
beyond is 798 kg CO2e/m2 for a wood-frame building and 
1022�kg CO2e/m2 for a concrete-frame building (Figure 1.20).

Figure 1.20. Global warming potential (GWP) of a wood-frame building vs. a concrete-frame building 10.

LVL 01, Table 1.4. B

Concrete-frame Wood-frame

System boundary

4-storey residential building, gross �oor area 
1922 bm�, concrete structure, wooden roof 
structure, all technical installation included 
(HVAC, piping, electricity), energy supply based 
on average Finnish heat and electricity

4-storey residential building, gross �oor area 
1922 bm�, �rst �oor concrete structure, 
other �oors wood structures, all technical 
installation included (HVAC, piping, electricity),
energy supply based on average Finnish heat 
and electricity

Reference period 50 years 50 years

Service life Windows replaced once Windows replaced once, external cladding 
(wood) painting every 10th year

End of life
Concrete: crushing and recycling for ground 
construction
Wood: chipping and energy recovery

Concrete: crushing and recycling for ground 
construction
Wood: chipping and energy recovery

Bene�ts and loads beyond system  
boundary (module D)

Concrete: carbonization
Wood: bioenergy carbon emissions compared  
to natural gas emissions

Concrete: carbonization
Wood: bioenergy carbon emissions compared 
to natural gas emissions
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Figure 1.22. The LVL production process.

�. LVL AS A CONSTRUCTION MATERIAL

�.�   PRODUCTION OF LVL
�e LVL production process is subject to strict quality stand-
ards and audited by inspectors to ensure the �nal product is 
safe to use and meets the speci�ed end use requirements. LVL 
is made by gluing and layering wood veneers to produce a ho-
mogenous wood panel. �e process distributes any natural de-
fects in the wood raw material evenly throughout the product, 
eliminating any individual points of weakness. �e following 
simpli�ed production diagram illustrates the LVL production 
process inside the mill.  

Veneer logs are delivered from the forest to the mill at a 
speci�ed length. �e logs are debarked, conditioned, and cut 

Figure 1.21. Composition of LVL, from veneer mat to cut-to-size 
panel.

Figure1.23. Log use distribution by volume: LVL and by-products 
(incl. shrinkage and compression losses).

Figure1.24. Harvesting of logs.

to blocks. On the peeling line, the veneer block is turned to 
produce a veneer mat. �e green veneer is clipped to size and 
then dried, graded and composed when necessary. Glue is then 
applied on the top side of each veneer and the veneers are stag-
gered to form a LVL billet. In hot-pressing, the glue cures and 
binds the veneers together. Finally, the formed LVL panel is 
edge trimmed or cut to size (e.g. to a speci�c beam width) be-
fore stacking and packaging.

For every cubic metre of LVL about 2,5 m3 of logs (meas-
ured over bark) are processed, which is a similar raw material 
yield to plywood production. �e LVL production process thus 
delivers more by-products than �nal product. None of these 
by-products go to waste. �ey are sold and used in pulp, �bre-
board and other wood-based products, for energy production, 
and for decorative purposes. Glue residues are reused inside 
the mill. 

�.�.� Logs to blocks

To maintain high raw material quality, veneer logs are trans-
ported to the LVL mill immediately a�er harvesting. At the mill 
site, the log piles are sprayed with water to avoid drying and 
cracking and attack by pests.

LVL 01, Figure 1.20
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Green chips
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Drying shrinkage
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.25. Peeler blocks being lifted from a  conditioning chamber.

Figure1.26. XY centring device with laser scanning

Figure1.27. Peeling method

�e logs are cut to the required peeler block lengths on an 
automatic saw line and transferred to the debarker. �e debark-
er removes the bark down to the cambium so that the blocks 
are free of bark. During debarking, damage to the peeler block 
surface is carefully avoided, as the most valuable veneer qual-
ities are obtained from the outermost layers of the wood dur-
ing peeling.

�e conditioning increases the internal temperature of the 
blocks and makes the wood so�er for peeling. In northern win-
ter conditions the logs are thawed by soaking them in covered 
and heated conditioning chambers.

�.�.� Blocks to veneer

A jack-ladder li�s the blocks one by one to the charger for XY 
centering. �e block charger plays a key role in optimizing raw 
material utilization and the value of the veneer yield. To recov-
er the maximum amount of veneer from the block, the block 
is optimally aligned between the lathe spindles using high pre-
cision laser measurement.

In the lathe, the peeler block is rotated between the spin-
dles at a constant speed while the knife carriage moves toward 
the block core. For LVL production, the typical nominal thick-
ness for so�wood veneer is 3 mm. According to EN14374, the 
maximum thickness of veneers in structural LVL is 6 mm. �e 
veneer is peeled through the gap between the peeler knife and 
the overhead nose bar. �e knife gap is smaller than the veneer 
thickness to ensure su�cient compression and high-quality  
veneer.
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.28. Peeling line, from block centring (left) to veneer mat clipping and stacking (right).

A colour camera technique is used to recognize and ana-
lyse even the smallest details on the veneer mat, such as knots, 
holes, splits, bark and rot. Based on this camera analysis, the 
system optimizes the points at which the mat is to be cut. �e 
mat is then clipped into sheets. Defects such as splits, �shtails 
and large holes are cut out according to prede�ned parameters.

�e clipped veneers are stacked in di�erent bins according 
to their size and moisture content. So�wood is typically sorted 
into two or three moisture grades as the moisture content can 

Figure1.29. Drying line.

vary widely, from 30% to over 150%. Sorting of veneers accord-
ing to moisture content enhances the e�ciency of drying and 
attainment of the desired �nal moisture content.

�.�.� Drying and grading the veneer

�e aim of the drying process is to dry the green veneers to a 
moisture content suitable for gluing. Too high veneer moisture 
hampers gluing and generates steam during hot pressing.  
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Figure 1.30. VDA camera image for visual defect analysis. Figure 1.31. Dryer infeed.

Figure1.32. Stacker bins. Figure1.33. Composed veneer.

Figure1.34. Storage of dried and graded veneers.
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�. LVL AS A CONSTRUCTION MATERIAL

Figure1.35. Composing principle.

Figure1.36. Green veneer composing line.

�e target moisture content is below 5%. Automatic regulation 
maintains the speed, temperature and humidity inside the dry-
er at an optimal level. �e energy required to dry the veneer 
can be produced from the mill�s own by-products.

A fully automatic machine vision system analyses veneer 
defects, such as knots, splits, breakages, micro-splits, decay, 
resin pockets and discolouration, at process speed. �e image 
data is analysed in milliseconds and used to stack the veneers 
into di�erent bins at the stacker. �e dried veneer is measured 
for moisture content to ensure the target moisture has been 
achieved. Density measurement and strength grading of the 

veneer are also carried out based on radio frequency analysis 
and ultrasonic propagation time.

Veneer pieces of di�erent sizes � i.e. �randoms� � can be 
composed into veneer sheets of required width. Composed ve-
neers are used as core veneers. �e aim is to increase veneer 
yield by maximizing the use of peeled material. Randoms can 
be collected from peeling line and broken veneers from the 
drying line. Veneer can be composed green or dry. At the com-
poser, the randoms are glued or taped together to form full-size 
veneer sheets for LVL production. 
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�. LVL AS A CONSTRUCTION MATERIAL

�.�.� Layup and hot pressing

Glue is mixed on site from resin, hardener and water. In the 
manufacture of LVL, phenol formaldehyde resins are mainly 
used at approximately 30 kg dry weight per cubic metre of LVL.

Veneer of the required length and proper bonding are 
achieved by scar�ng a bevel at both ends of the veneer. �e 
scarfed veneers are fed to the layup line, glued on one side, and 
then laid in a staggered con�guration (see Fig. 1.40) to form a 
continuous billet of LVL. �e veneers are normally fed parallel 
to the grain direction, although some veneers are laid cross-
wise in certain products. LVL is typically assembled from an 
odd number of plies. Special structures can also be produced 
to meet speci�c end use requirements.

Layup starts at the layup table where the veneers are 
laid with a staggered edge spacing of approximately 120 mm 
(see Fig.19). �e resulting staggered jointing maximizes the 
strength properties of the LVL.

Figure1.37. Scarfed veneer end.

Figure 1.38 Layup line principle.

Figure1.39. Liquid extruder gluing (LEG): glue is applied to the top 
of the veneer as it passes on the belt conveyor.

Figure1.40. Staggered layup ahead of the pre-press.
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Figure1.41. Pre-pressing: the billet is cold pressed to spread the 
glue evenly between the veneers.

Hot pressing is typically continuous to allow for variation 
in product lengths. �e maximum LVL length (18-25 m) is 
limited either by the mill building or by delivery by road to the 
customer. Hot pressing must ensure that all glue lines reach 
the proper curing temperature. Once cured, the glue becomes 
resistant to melting and water insoluble, i.e. highly weather 

Figure1.42. Hot press. Figure1.43. Feeding LVL billets into 
3-level hot press.

resistant. With phenolic resins the pressing time ranges from 
15 to 90 minutes depending on the thickness of the product. 
Long pressing times and high pressures cause the wood �bres 
to compress, resulting in higher product density.  

�.�.� Finishing

�e LVL panels are normally cut to size according to the width 
and length speci�cations of the customer. Additionally, the 
LVL can be sanded or otherwise treated. Some manufacturers 
use portal-type sawing units that enable inclined, diagonal or 
chamfered cuts.

Finally, appropriate packaging protects the �nished panels 
against soiling, moisture and handling damage, keeping them 
straight and easy to store and handle throughout the delivery 
chain from mill to customer.

�.�.� Production summary

�e homogenous structure of LVL together with production 
process optimization enable a wide range of structures and 
products to be cut to size with virtually no raw material loss-
es. �e veneer peeling system ensures that the best properties 
of the veneer log are used with maximum e�ciency. Produc-
tion volumes have increased globally and availability is im-
proving as new manufacturers emerge in the market. Demand 
for LVL is continuing to rise as residential construction and 
awareness of the environmental friendliness of wood products 
are increasing. More detailed production descriptions can be 
found in the Wood-based Panel Industry publication released 
by Finnish Woodworking Engineers’ Association 2018 4. 
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�. LVL AS A CONSTRUCTION MATERIAL

Figure1.45. LVL packages.

Figure1.44. Sawing and packaging line.
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�. LVL AS A CONSTRUCTION MATERIAL

�.�   FURTHER PROCESSING

LVL manufacturers o�er further processing of their products 
according to customer speci�cations as value-added services. 
�is is done either directly at the mill or by subcontractors 
equipped with special machinery for LVL processing. �e val-
ue-added services save time and minimize waste for the cus-
tomer and on the building site.

�.�.� Sanded surfaces: optical or  
calibration sanding
Standard LVL is delivered unsanded. It can, however, be sand-
ed with two alternative speci�cations. �e visual appearance 
of LVL can be improved by optical sanding, which cleans and 
smoothens the surface by removing dark glue stains and equal-
izing local colour di�erences of the veneers. Optical sanding 
can be carried out on one or both sides and reduces the thick-
ness of the product by approximately 2 mm (1 mm per sur-
face). In visible applications it must be noted that on the front 
face of the LVL member the scarf-joints of the surface veneers 
are glued with colourless glue, but on the bottom side the scarf-
joint glue line is dark brown, similar to the glue lines between 
veneers 11.

Another sanding treatment that can be performed is cali-
bration sanding for thickness calibration, which is carried out 
on both sides of the LVL. Calibration sanding reduces the 
thickness of the product by approximately 3 mm (1.5 mm per 
surface) and the thickness tolerance a�er calibration is – 0.5 
mm. Unless a non-transparent coating is used on the surfaces, 
calibration sanding is not recommended for visible applica-
tions because it can sand through the surface veneers revealing 
the dark glue line, especially in thicker products.

�e nominal sanded dimensions of the product must be 
used in structural design calculations.

Figure 1.47. Principle of diagonal sawing of LVL panel to produce 
single-tapered column and rafter members of portal frames.

�.�.� CNC Machining

CNC machining enables drillings, holes, notches and end slop-
ing of beams. �e machining requires a geometry �le of the 
members from the customer, e.g. a DWG drawing at 1:1 scale 
drawn with closed lines for each di�erent type of member to 
be machined.

Figure 1.48. Holes in LVL panels.

�.�.� Special cutting

LVL panels or beams can be sawn to special shapes or sawn di-
agonally to produce tapered beams or columns. Manufacturers 
may also have special cutting tolerances for tailored products, 
e.g. of industrial customers.
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Figure 1.46. Appearance of LVL veneer surface 1. Unsanded face 
side. 2. Optical sanded face side. 3. Calibration sanding revealing 
the dark glue line.
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.49. LVL-P roof beam cut to special shape.

Figure 1.50. Hole in an LVL beam.
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.51. Edge pro�le alternatives for LVL components.

Figure 1.52. Edge pro�led LVL-C panels.

�.�.� Edge pro�ling

Edges of LVL panels can be pro�led with easing, half lap, 
tongue & groove (T&G) or groove & groove (G&G) pro�les. 
Long edges can be pro�led on a milling cutter line, and pro�l-
ing of all edges can be done on a 5-axis CNC machine.

�.�.� Surface treatments

LVL manufacturers provide di�erent kind of surface treat-
ments for their products:
�	 Moisture protection provides improved resistance against 

temporary weather exposure during storage, transport and 
on the building site.

�	 Treatment against mould reduces the risk of mould growth 
and blue stain and is recommended for use in service class 2 
conditions, e.g. in roof structures of attics and shelters.

�	 Fire retardant treatments improve the reaction to �re clas-
si�cation of LVL members from D to C or B class, enabling 
a wider range of applications. Except for certain paints, �re 
retardant treatments can be used only in service class 1 con-
ditions.

�	 LVL surface can be painted with fully pigmented non-trans-
parent paints or stained with translucent stain or varnish.
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.54. Moisture protection treatment of LVL-P beams by Stora 
Enso.

Figure 1.55. Multiple-glued GLVL beams and panels. 
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Figure 1.53. Moisture protection treatment WeatherGuardfi, Metsä 
Wood.

�.�.� Multiple-glued members, GLVL

Hot press gluing of LVL is feasible up to max. 75 mm product 
thickness, but larger thicknesses can be produced by multiple 
gluing of LVL laminas to produce GLVL. Multiple-glued GLVL 
members can achieve glulam beam dimensions. Wide panels 
can also be multiple-glued. Maximum thickness is limited in 
practice to around 500 mm by the capacity of saw units and 
li�ing devices. PU, MUF and PRF adhesives that do not need 
hot pressing and that are approved for load-bearing structures 
can be used for multiple gluing of GLVL.
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�. LVL AS A CONSTRUCTION MATERIAL

�.�.� Combined structures

Structural elements can be produced by combining LVL mem-
bers to form stressed-skin panels, box slabs, I-beams, box 
beams or built-up trusses.

Figure 1.56. Stressed-skin panels, large I-beams and box beams from LVL.

Figure 1.57: Manufacture of structurally glued LVL roof elements.
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�. LVL AS A CONSTRUCTION MATERIAL

�.�   LVL SIZES AND LAYUPS

LVL is produced in a continuous layup process from 3 mm ve-
neers. �is process optimally produces fairly thin, but wide and 
long beams, panels and studs cut from 1200-2500 mm wide bil-
lets. Maximum lengths range from 18-25 m depending on the 
production line. Due to the continuous process, the length can 
be individually speci�ed for each billet. �e minimum length 
is however limited to 2000 mm due to handling in the produc-
tion process, so shorter components need to be cut separately. 
Standard widths are de�ned to minimize waste and to comple-
ment the dimensions of other building structures. �e stand-
ard layups and product thicknesses are shown in Table 1.6.

Table 1.6. Nominal product thicknesses and layups of LVL-P and LVL-C.

�e thickness to height ratio of LVL-P standard beams is 
limited to 1:8 to ensure dimensional stability in normal build-
ing site humidity conditions. Weather exposure on one side of 
a beam may lead to cupping of higher beams. Table 1.7 shows 
the standard sizes of LVL-P available from several manufactur-
ers; these sizes are thus usually available in the shortest delivery 
times. LVL is easy to cut, so custom sizes are possible on sepa-
rate request, making it an attractive option for many building 
systems. A more slender beam thickness to height ratio can 
be used if moisture conditions are controlled throughout the 
whole production chain, e.g. in o�-site production of wooden  
roof elements for hall constructions. 

Table 1.7. Standard sizes of LVL-P beams.

LVL 01, Table 1.5

Thickness [mm] Number of veneers Layup of LVL-P Layup of LVL-C Number of cross 
veneers in LVL-C

24 8 IIIIIIII II-II-II 2
27 9 IIIIIIIII II-III-II 2
30 10 IIIIIIIIII II-IIII-II 2
33 11 IIIIIIIIIII II-IIIII-II 2
39 13 IIIIIIIIIIIII II-III-III-II 3
42 14 IIIIIIIIIIIIII -
45 15 IIIIIIIIIIIIIII II-IIII-IIII-II 3
48 16 IIIIIIIIIIIIIIII -
51 17 IIIIIIIIIIIIIIIII II-IIIII-IIIII-II 3
57 19 IIIIIIIIIIIIIIIIIII II-III-IIIII-III-II 4
63 21 IIIIIIIIIIIIIIIIIIIII II-III-III-III-III-II 5
69 23 IIIIIIIIIIIIIIIIIIIIIII II-IIII-III-III-IIII-II 5
75 25 IIIIIIIIIIIIIIIIIIIIIIIII II-IIII-IIII-IIII-IIII-II 5

LVL 01, Table 1.6

Beam 
thickness [mm]

Beam height [mm]

200 220 225 240 260 300 360 400 450 500 600
27
33
39
42
45
48
51
57
63
69
75
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�. LVL AS A CONSTRUCTION MATERIAL

Table 1.8. Standard sizes of multiple-glued GLVL beams and panels. GLVL can be manufactured from LVL-P or LVL-C laminas.

For structures that are sensitive to dimensional changes 
due to changing humidity conditions, LVL-C is the most suit-
able choice.

LVL-C beams and panels are usually produced according 
to customer speci�cations and their sizes are thus not stand-
ardized. �e beam heights given in Table 1.6, however, ensure 
e�cient use of material. Other common widths are 900 mm, 
1200 mm, 1800 mm and 2500 mm, although the maximum 
panel width depends on the production line.

Standard sizes for LVL-P studs are smaller than beams. 
�ickness is typically 39 and 45 mm and the width is normally 
limited to 200 mm. Standard stud sizes for non-load-bearing 

walls are 39x66 and 39x92 in lengths of 2550 mm, 2700 mm, 
3000 mm, 3600 mm and 6000 mm.

No pre-cambering: Because LVL members are cut from 
straight billets, beams cannot be pre-cambered in normal pro-
duction and pre-cambering should therefore not be included 
in the design.

Larger thicknesses are available as multiple-glued GLVL 
beams and panels. While standard sizes ensure the most e�-
cient material use, custom sizes of GLVL are also available from 
GLVL suppliers for project-speci�c needs, but the availability 
shall to be checked case by case.

LVL 01, Table 1.7

Thickness  
[mm]

Beam height or panel width [mm]

200 220 225 240 260 300 360 450 600 900 1800 (2500)
84 P/C P/C P/C P/C P/C P/C P/C P/C P/C C C C
90 P P P P P P P P P
96 P/C P/C P/C P/C P/C P/C P/C P/C P/C C C C

108 P/C P/C P/C P/C P/C P/C P/C P/C P/C C C C
120 P/C P/C P/C P/C P/C P/C P/C P/C P/C P/C C C
133 P/C P/C P/C P/C P/C P/C P/C P/C P/C P/C C C
144 P/C P/C P/C P/C P/C P/C P/C P/C P/C P/C C C
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Figure 1.59 LVL-P wall studs.1.58 LVL-C panel.
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�. LVL AS A CONSTRUCTION MATERIAL

�.�   TOLERANCES

The tolerances of LVL members are defined in FprEN 
14374:2018 and depend on the member sizes. �e tolerance 
values are shown in Table 1.9 and the dimension de�nitions 
in Figure 1.61.

Figure 1.60. Straight and accurate LVL-P beams.

Table 1.9. Maximum deviations from nominal sizes and nominal angles for LVL, unsanded and not pressure treatment (FprEN 14374:2018).

Figure 1.61. Dimensions of LVL. b = width (H=height), l = length, t = thickness. Arrow shows the grain direction of the surface veneer.  
Bottom: Example of the angle � deviation from the right angle of a cross section of LVL.
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LVL 01, Table 1.8 • KORJATTU 29.8.

Nominal sizes Maximum deviations

Thickness t
t � 27 mm – 1 mm
27 mm < t � 57 mm – 2 mm
t > 57 mm – 3 mm

Width b
b � 300 mm – 2 mm
300 mm < b � 600 mm – 3 mm
b > 600 mm – 0.5%

Length l
l � 5 m – 5 mm
5 m < l � 20 m – 0,1%
l > 20 m – 20 mm

Maximum deviation � of the right angles of the cross section, see Figure 1.61 1:50 (approx. 1,1°)
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.62. Left: Example of CE-mark label in LVL package, right: Example of CE-mark label in LVL product.

�.��   CE MARKING AND CERTIFICATION 
OF LVL PRODUCTS

Structural LVL has its own harmonized European Standard, 
EN 14374, which provides the basis for mandatory CE mark-
ing and Declaration of Performance (DoP) of LVL products. 
Structural elements e.g. stressed skin panels made of LVL can 
be CE marked based on supplier speci�c European Technical 
Assessments (ETA).

As a glued engineered wood product for load-bearing ap-
plications, structural LVL has high requirements for assess-
ment and veri�cation of constancy of performance (AVCP). 
European Commission decision 97/176/EC de�nes AVCP Sys-
tem 1 for structural LVL and the requirements of the AVCP 
System 1 are de�ned in the construction product regulations 
(CPR) of the European Union (Regulation (EU) 305/2011, An-
nex V amended by Commission Delegated Regulation (EU) 
No 568/2014). In the AVCP System 1 a noti�ed product certi-
�cation body decides on the issuing, restriction, suspension or 
withdrawal of the certi�cate of constancy of performance of the 
construction product on the basis of the outcome of the follow-
ing assessments and veri�cations carried out by that body 12:
�	 An assessment of the performance of the construction prod-

uct carried out on the basis of testing (including sampling) 
to determine the bonding strength (glue bond quality) and 
reaction to �re of the product.

�	 Initial inspection of the manufacturing plant and of factory 
production control

�	 Continuing surveillance, assessment and evaluation of fac-
tory production control covering e.g. the essential strength 
characteristics.

To ful�l the requirements of AVCP System 1, LVL manufac-
turers must carry out:
�	 Testing or assessment of essential characteristics relevant for 

the intended uses which are declared (modulus of elasticity, 
bending strength, compression strength, tension strength, 
release of formaldehyde and durability)

�	 Factory production control
�	 Further testing of samples taken at the manufacturing plant 

by the manufacturer in accordance with the prescribed test 
plan

�	 Declaration of performance (DoP) of the LVL products
�	 CE marking of the LVL products

Requirements for building products are set at the national level. 
DoPs and CE marking provide harmonized means of showing 
compliance with these requirements with respect to the prop-
erties included within the scope of the harmonized product 
standards. Based on these properties the structural LVL prod-
ucts can be designed in accordance with the Eurocode design 
standards system for load-bearing structures.

Note: LVL products treated against �re and biological attack can-
not be CE marked according to EN 14374:2004, since the treat-
ments are currently not included in the scope of the standard.

LVL products may also have other voluntary certi�cates for 
properties that are not included in the CE marking and DoPs, 
such as building physics properties, emissions, or certain na-
tionally required design parameters. Examples of such certif-
icates are the Euro�ns Product Certi�cate, the M1 emission 
certi�cate in Finland, and Allgemeine Bauartgenehmigung in 
Germany.
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�. LVL AS A CONSTRUCTION MATERIAL

�.��   DESIGN TOOLS

LVL structures are designed with similar computer-aided de-
sign tools to other load-bearing construction materials. Some 
structural calculation programs that support Eurocode compli-
ant design also include LVL product libraries, but usually the 
user needs to enter the LVL product-speci�c properties into the 
so�ware database. Examples of structural calculation so�ware 
are Autodesk Robot Structural Analysis, Dlubal RF Timber, 
Frilo HO11+ and Mitek Roofcon/Trusscon. Some of their de-
sign results, e.g. support reaction capacity, however need to be 
veri�ed manually as they do not include all of the LVL-speci�c 
parameters for EN 1995 (Eurocode 5). �e de�nition of LVL 
strength classes in product standard EN 14374 will guide so�-
ware development in the future. LVL manufacturers are also 
specifying the properties of their product brands individually 
and also providing tailored calculation so�ware, such as Finn-
woodfi and Calculatisfi.

For basic structural drawings 2D design tools such as Au-
todesk AutoCad are commonly used. More detailed LVL com-
ponent information can be utilized with 3D building infor-
mation modelling (BIM). In addition to the planning phase 
of the project, BIM supports the whole building process from 
cost and construction management to facility operation and 
the whole life cycle of the building. LVL suppliers have created 
BIM libraries of LVL components for the Autodesk Revit, Ar-
chicad, Vertex BD, HSB Cad, Cad Works and Trimble Sketch-
Up design so�ware environments, among others. �e librar-
ies are distributed, for example, via manufacturers� websites or 
portal program tools such as ProdLib 13, 14.

Design so�ware can create steering �les for CNC ma-
chines used for cutting LVL components (CAM) to improve 
the e�ciency of the whole manufacturing process. HSBCad 
and Vertex BD so�ware�s, for instance, have a strong position in 
integrated chain support, from design to o�-site manufacture.

�e IFC �le transfer formats 2x3 and ifc4 support some 
basic properties of engineered wood products and the next 
generation formats will take these better into account. For 
example, due to the orthotropic properties of the products it 
is important to be able to accurately de�ne their orientation 
(lengthwise, edgewise, �atwise parallel to surface veneer and 
�at across the surface veneer) in the IFC objects.

Figure 1.63. Design software for LVL structures: Calculatis by 
Stora Enso, Finnwood by Metsä Wood and portal of BIM objects by 
ProdLib.
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�. LVL AS A CONSTRUCTION MATERIAL

Table 1.10. Example dimensional changes due to a 3% increase in moisture content (MC) %.

Figure 1.64. Dimensional changes due to increased moisture 
content.

LVL 01, Table 1.11

Product type Direction Original dimension Dimension after +3% 
increase in MC Di�erence

LVL-P
Length l [mm] 5000 5001,5 +1,5 mm
Thickness t [mm] 57 57,5 +0,5 mm
Height h [mm] 260 262,6 +2,6 mm

LVL-C
Length l [mm] 5000 5001,5 +1,5 mm
Thickness t [mm] 57 57,5 +0,5 mm
Height h [mm] 260 260,3 +0,3 mm

�.��   BASIC PROPERTIES OF LVL
�.��.� Strength and sti�ness properties

LVL has homogeneous material properties, �rstly, due to the 
breakdown and uniform distribution of natural defects, such 
as knots, in the product and, secondly, due to the e�ect of lami-
nation, which further eliminates their impact. Strength grading 
of the veneers also reduces variation within each strength class 
of the product. �is results in strength levels that are close to 
defect-free wood for the highest LVL grades and, due to low 
variation, the characteristic 5% fractal values used in structural 
design are also high.

LVL-P has the highest strength and sti�ness properties 
parallel to grain. LVL-C has about 20% lower values parallel to 
grain due to its cross-bonded veneers, but is stronger and sti�-
er perpendicular to the grain direction of the surface veneer, 
properties which can be utilized in panel structures. Table 1.11 
presents the basic mechanical properties of the typical strength 
classes of LVL.

�e variation in bending strength and sti�ness properties 
for LVL is typically less than 10% compared to 12-20% for glu-
lam and plywood and 15-30% for structural timber. �erefore, 
the characteristic 5% fractile values of non-LVL materials for 
structural design are signi�cantly lower 16. Table 1.12 compares 
the basic mechanical properties of some common structural 
wood products.

For more information on the mechanical properties of 
LVL, see Section 4.2.

�.��.� Building physics properties

Moisture

LVL products are delivered from the factory at a moisture 
content (MC) of 8-10%, which is close to the MC of service 
class 1 end uses. �is signi�cantly reduces initial dimensional 
changes due to moisture in structures if the members are 
protected against weather exposure. LVL swells when its 
moisture content increases and shrinks when its moisture 
content decreases 18.

�e extent of these dimensional changes depends on the 
grain direction and the product type. Table 1.10. shows an ex-
ample dimensional change for a 3% increase in moisture con-
tent. LVL-C undergoes a much smaller change in beam height 
because the cross veneers e�ciently prevent movement in the 
height direction.

Untreated wood surfaces are hygroscopic, meaning that 
they absorb moisture from humid air and release moisture to 
the surrounding air when the RH is low. �is moisture bu�er-
ing phenomenon may be useful for improving the indoor air 
quality of buildings.

Thermal properties
LVL has a thermal conductivity � of about 0,13 W/mK depend-
ing on its density and moisture content, and a speci�c heat ca-
pacity cp of 1600 J/(kg K) according to EN ISO 10456.

�ermal expansion of LVL is negligible and its dimensions 
remain stable during temperature changes. �erefore, temper-
ature variation does not need to be considered in structural 
design, unlike swelling and shrinkage due to moisture changes.

For further information on building physics, see Chap-
ter 8.
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�. LVL AS A CONSTRUCTION MATERIAL

Table 1.11. Basic mechanical properties of common LVL strength classes.

Table 1.12. Basic mechanical properties of common structural wood products.

LVL 01, Table 1.9

LVL 48 P LVL 32 P LVL 36 C LVL 25 C
Typical use Beam Stud Panel Panel

Characteristic strength values, N/mm�

Bending strength edgewise, h = 300 mm fm,0,edge,k 44 27 32 20
Bending strength �atwise fm,0,�at,k 48 32 36 25
Bending strength �atwise perpendicular to grain fm,90,�at,k - - 8 -
Compression parallel to grain fc,0,k 29 21 21 15
Compression perpendicular to grain edgewise fc,90,edge,k 6 4 9 8
Tension parallel to grain ft,0,k 35 22 22 15
Shear edgewise parallel to grain fv,edge,0,k 4,2 3,2 4,5 3,6
Shear �atwise parallel to grain fv,�at,0,k 2,3 2,0 1,3 1,1
Size e�ect parameter s, [-] 0,15 0,15 0,15 0,15

Mean sti�ness values, N/mm�

Modulus of elasticity parallel to grain E0,mean 13800 9600 10500 7200

Modulus of elasticity perpendicular to grain in  
�atwise bending Em,90,mean - - 2000 -

Shear modulus edgewise G0,edge,mean 600 500 600 500

Density, kg/m�

Mean value �mean 510 440 510 440
Characteristic value �k 480 410 480 410

LVL 01, Table 1.10

Sawn timber C18
(EN 338:2016)

Glulam GL24h
(EN 14080:2013)

Spruce plywood  
21 mm 17

Typical use Beam / stud Beam Panel

Characteristic strength values, N/mm�

Bending strength fm,0,k 18 24 20,6
Bending strength �atwise perpendicular to grain fm,90,�at,k - - 12,8
Compression perpendicular to grain fc,90,k 2,2 2,5 -
Shear parallel to grain fv,k 3,4 3,5 3,5

Mean sti�ness values, N/mm�

Modulus of elasticity parallel to grain E0,mean 9000 11500 8230

Modulus of elasticity perpendicular to grain  
in bending Em,90,mean - - 3770

Density, kg/m�

Mean value �mean 380 420 460
Characteristic value �k 320 385 400
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�.��.� Emissions and product safety

Phenolic adhesives that are cured at high temperature and 
wood raw material both contain small quantities of free for-
maldehyde. In Europe, the formaldehyde emissions of LVL 
products are tested according to the standards EN 717-1 
(chamber method) or EN ISO 12460-3 (gas analysis method). 
�e Class E1 requirement according to EN 14374 correspond-
ing to ��0,1�ppm (EN 717-1) can be easily achieved with LVL 
products. LVL manufacturers commonly report signi�cantly 
lower formaldehyde emission levels of � 0,03 ppm, and this 
limit stated in the voluntary certi�cation of some construction 
product associations to demonstrate the low emissions of their 
products. For example, the German Qualitätsgemeinscha� 
Deutscher Fertigbau (QDF) für Holzwerksto�e QDF-Positiv-
liste criteria states a formaldehyde limit of � 0,03 ppm.

For volatile organic compounds (VOC) a European clas-
si�cation is currently under preparation, but for the present 
di�erent classi�cation systems are used in di�erent countries 
either voluntarily or based on legislation. For example, in Fin-
land, LVL products are certi�ed to show that they ful�l the M1 
emission classi�cation requirements of the Finnish Building 
Information Foundation RTS for building materials. �e M1 
classi�cation criteria set limit values for total volatile organic 
compounds (TVOC), formaldehyde, ammonia, carcinogens 
and sensory evaluation 19.

A�er curing at high temperature, the adhesive bond be-
tween the LVL veneers becomes an inert polymer that does not 
dissolve or react with other materials in the surrounding envi-
ronment. It is safe and non-hazardous to humans and animals.

Standard LVL products do not contain more than 0,1% 
of any of the Substances of Very High Concern (SVHC) listed 
in the Candidate List of the European Chemicals Agency, as 
these substances are not intentionally added to the products 20.  
Manufacturers continuously monitor the Candidate List for 
updates.

LVL does not contain anything classi�ed as hazardous 
waste, and has the following waste code in the consolidated 
European Waste Catalogue:

- 17 02 01 Wood (Construction and Demolition Wastes)
A�er use at the end of its life cycle, LVL can be utilized e.g. 

for bioenergy production 3.

�.��.� Acoustics

LVL members can be used in timber frame structures in sim-
ilar ways to other wood members to achieve the required 
sound insulation levels. Sound insulation of timber structures 
is usually good at high and middle frequencies if the struc-
tures have careful detailing so that they are airtight. Howev-
er, timber structures are light, which makes it challenging to 
design adequate sound insulation structures against low fre-
quency sounds. �erefore, layered structures are necessary for 
airborne sound insulation of intermediate walls between apart-
ments. In �oor structures additional mass and resilient layers 

are needed to keep the impact sound level at low frequencies 
low enough.

Despite the challenges of low frequencies, real-life feed-
back from people living in well-designed wooden multi-storey 
buildings has been positive. �e buildings are considered silent 
and the room acoustics of wooden buildings is usually regard-
ed to be comfortable. One reason for this is that the surfaces of 
timber elements are less dense compared to steel or concrete, 
which is bene�cial for sound absorption.

Robust perforated LVL panels can be used together with 
mineral wool insulation installed in cavities behind the panels 
for sound absorption, e.g., in sport halls and schools. �e good 
impact resistance of these panels is also advantageous, e.g., in 
walls of halls for ball games.

�.��.� Fire safety

When wood burns, a layer of char forms on the wood surface. 
�is char layer serves as protective thermal insulation, inhibit-
ing further burning of the remaining wood cross section. �is 
makes the behaviour of wooden structures in �re predictable 
and their resistance to �re can be calculated based on the char-
ring rates de�ned in EN 1995-1-2 (Eurocode 5). �e one-di-
mensional charring rate �0 of LVL is 0,65 mm/min, and the 
notional charring rate �n for beams and columns is 0,70 mm/
min when the characteristic density is � 480 kg/m3.

As LVL cross sections are typically thin, with a product 
thickness of max. 75 mm, they usually require additional pro-
tection to achieve the required �re resistance. �is is usually 
achieved with gypsum plasterboard panelling directly onto the 
LVL members, or onto LVL frame structures with cavities that 
are le� empty or �lled with mineral wool insulation. Eurocode 
5 provides instructions for calculating resistance to �re.

�e risk of �ame spread is controlled by reaction to �re 
class classi�cations of construction products. �e class for un-
treated LVL is D-s2,d0, which is the same as solid wood, where 
D is the combustibility class, s is smoke production and d is 
burning droplets. �e classi�cation may be improved with �re 
retardant treatments up to class B-s1,d0 for some structures, 
mainly in indoor applications.

For more information about �re safety, please see Chap-
ter 6.

�.��.� Structures for seismic areas

LVL structures can be used in seismic areas. Unless special as-
sessments are made, LVL structures are intended to be used 
subject to static or quasi-static actions. In seismic areas the be-
haviour factor of LVL panels used for the design is limited to 
non-dissipative or low-dissipative structures (q �1,5), de�ned 
according to Eurocode 8 (EN 1998-1:2004 clauses 1.5.2 and 
8.1.3 b) and to applicable national rules on construction work.

LVL structures have low weight which reduces the design 
loads in seismic design. LVL-C panels are available in large siz-
es, so they can be used as robust panel bracing components to 
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�. LVL AS A CONSTRUCTION MATERIAL

Figure 1.65: Appearance of LVL veneer surfaces 
1. Unsanded front side, close image 2. Optical 
sanded front side, close image 3. Unsanded 
reverse side with dark scarf-joint glue line, close 
image 4. Optical sanded reverse side with dark 
scarf-joint glue line, close image 5. Unsanded 
front side, general view 6. Optical sanded 
front side, general view 7. Calibration sanding 
revealing the dark glue line 11. 
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resist seismic loads. LVL-C members, in particular, are not sen-
sitive to cracking or brittle failures of connections, so they can 
yield and absorb more energy. Full utilization of these proper-
ties and use of LVL in higher dissipative classes for structures 
in seismic design requires testing in cyclic loading according 
to EN 12512 for combinations of LVL panels and dowel type 
connections.

�.��.� Visual properties of LVL surface

So�wood LVL is produced from peeled conifer so�wood 
veneers. An inherent characteristic of conifer wood is that 
branches are located in star-like clusters along the stem (knot 
ringlets) and therefore there may be frequent knots in a peeled 
veneer.

LVL is mainly used as a structural load-bearing product 
for non-visible applications. �erefore, the sorting of veneers 
in production is based mainly on the strength properties of the 
veneers, not on their visual properties. During peeling, small 
peeling cracks are formed in the veneer. �ese cracks may be-
come visible due to swelling or shrinkage caused by moisture 
variations or sanding. In addition, the scarf-joints of face ve-
neers can sometimes overlap, leaving the joint slightly open. 
Due to moisture variations this may also occur later on the sur-
face of sanded products. Other possible surface defects include 
resin pockets, bark, and splits. Unsanded surfaces may have 

some stains of adhesive from the production process. Some 
manufacturers provide higher grade face veneers on special 
request.

On the front side of the product a light-coloured mela-
mine adhesive is used for scarf-jointing the surface veneers. 
On the reverse side the scarf-joints are glued with the same 
dark brown phenol resin adhesive used in the glue lines be-
tween veneers. �e distance between scarf-joints is usually 1.9 
m or 2.5 m depending on the production process. When LVL 
members are used in visible applications, the designer speci�es 
which side of the member is the visible surface. �is must also 
be taken into consideration especially when the LVL is to be 
cut into special shapes.

Standard LVL is delivered unsanded. It can, however, be 
sanded to improve the visual appearance of the LVL surface by 
so-called optical sanding which cleans and smoothens the sur-
face by removing any dark glue stains and equalizing any local 
colour di�erences of the veneers. Another alternative sanding 
treatment is calibration sanding, which can be carried out to 
achieve more precise thickness tolerances for, e.g., LVL door 
components. Unless some non-transparent coating is used on 
the surfaces, the calibrated sanding is not recommended for 
visible applications, because it can sand through the surface 
veneers revealing the dark glue line especially in the thicker 
range of the products 11. For more information on sanding 
speci�cations, see subsection 1.7.1.
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�. LVL AS A CONSTRUCTION MATERIAL

�.��.� Surface coating of LVL

LVL can be painted with fully pigmented non-transparent 
paints or stained with translucent stain or varnish. Due to 
peeling cracks, the surface of LVL is more demanding to paint 
than, e.g., solid wood. �e cracks occur in the face veneers as 
a result of contraction and swelling of the product. In indoor 
conditions these cracks are not usually problematic, but in ap-
plications exposed to weather, a pigmented covering paint is 
required to protect the LVL. If the moisture nevertheless pen-
etrates the LVL member, for example at the penetration points 
of connectors, at the edges or other similar areas, a thick paint 
coating will tend to �ake. �is is especially evident on large 
continuous surfaces. If surface cracks are not problematic for 
the application in question, a light non-�lm-forming surface 
treatment can be a suitable alternative. �is may require more 
frequent maintenance, but the maintenance treatment is eas-
ier to perform.

�e durability of the coating depends on various factors: 
the base material and how it has been prepared; the level of 

Figure 1.66. Coated surfaces of LVL beams.

exposure to sunlight; the colour and darkness of the coating; 
and the level of exposure to moisture. General guidelines for 
coating LVL:
�	 Apply the coating as soon as possible to prevent the e�ects 

of UV radiation on the wood surface. If needed, sand the 
surface prior to coating.

�	 Fill any voids, such as fallen knots, with substitute wood 
compound.

�	 Choose a primer with blue stain and mould protection.
�	 Round the edges of the member slightly to ensure adher-

ence of an adequate thickness of coating also on the edg-
es. Edge coating is especially important for all veneer-based 
wood products.

�	 Apply the coating agent to an adequate thickness. Apply the 
coating agent in at least two layers to ensure proper drying 
of the layers.

In all cases of coating LVL the application should be discussed 
in detail with the coating agent manufacturer to ensure the 
suitability of the product for the application 21.
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�.��   JOINTS BETWEEN LVL PANELS

Structurally supported or self-supported joints may be used for 
the connections of LVL-C panels. �e load-bearing capacity 
depends on the project and must be veri�ed case-speci�cally, 
including the connector diameter, minimum insertion depths, 
spacing, and edge distances. For connector positioning, the 
acting force direction is parallel to the joint as a default.

Figure 1.67 illustrates the principles of panel jointing. In 
structurally supported panel joints, the panel edges are usually 
straight and the force acting parallel to the joint is transferred 
through the load-bearing structure from one panel to the next. 

Figure 1.67. Structurally supported joint and self-supporting joints of LVL-C panels.

Where other structural features allow, a simple solution for a 
self-supporting joint is to use straight-edged panels and fas-
ten a wooden or steel batten on or under them. Otherwise, 
the edges of the panels require machining. A common type 
of machined joint is a half-lap connection where part of the 
panel thickness is machined to create matching pairs of edges. 
A separate batten can be placed on the half-lap edges as a sur-
face spline or as an interior spline when the edges are grooved 
to a tongue pro�le. Suitable nail and screw sizes are de�ned in 
Section 4.7.

�. LVL AS A CONSTRUCTION MATERIAL

LVL 01, Figure 1.58

Structurally supported joint Self-supported joints
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�.	 LVL structures in floors, walls, roofs 
	 and in special applications
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Figure 2.1 Aika stage, Aalto University, Finland.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Eu
ro

�n
s

�.�   GENERAL
LVL is available in a large variety of standard stock sizes, as 
well as in user-de�ned cross sections. Tall and slim beams and 
studs are useful, for example, for reducing heat loss through 
wall, �oor and roof structures, while optimized cross section 
improve material e�ciency and high bending sti�ness mini-
mizes de�ection. Long LVL beams are well suited as headers 
and multi-span purlins in roof constructions. LVL can be eas-
ily combined with other structures with standard connection 
parts and simple joint details. LVL material values and design 
methods are carefully tested to provide reliable information 
for designer to specify robust load-bearing wooden structures.

LVL-P has the highest bending strength and sti�ness 
properties and is therefore the standard choice for beam struc-
tures. However, sometimes structural details can cause local 
stresses, such as connection forces at an angle to the grain, and, 
in such cases, LVL-C with its reinforcing cross-bonded veneers 
is the preferred product. LVL-C has better sti�ness, resistance 
and dimensional stability in the cross direction and is therefore 
recommended for members mainly loaded in the cross direc-
tion, such as rim boards.

�.�   FLOOR STRUCTURES
LVL o�ers numerous alternatives for creating �oor structures, 
from traditional joist �oors to stressed-skin panels and massive 
�oor panels. LVL-P joists have precise dimensions and good 
modulus of elasticity, which are important for a robust and 
convenient �oor. Stressed-skin panels can achieve the longest 
spans, and massive LVL panels minimize the height of the �oor 
structure. Straight, precise and dry LVL-P joists are ideally suit-
ed for o�-site production of �oor elements.

�.�.� Beam & joist �oors

In wooden joist �oors the serviceability design of de�ections 
and human-induced vibration from walking are usually the 
most important design tasks. Wooden joists are strong, so 
the strength design is rarely an issue if the supports are wide 
enough. LVL joists are ideal for timber frame �oors as they are 
rigid and straight with accurate dimensions. �ey are supplied 
at a moisture content close to that of the ready building, which 
reduces deformation and creaking.

Figure 2.2. LVL-P joist �oor structures. Figure 2.3. Joist hanger connections of �oor joists.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

LVL joist �oors can be built on a wooden, steel or concrete 
frame or walls. �e 1:8 width to depth ratio of rigid LVL-P 
joists is ideally suited to the structural depths of �oor con-
structions even with long spans. �e recommended minimum 
width of supports and LVL �oor joists is 45 mm in order to 
provide proper support for decking panels.

Floor elements can be prefabricated o�-site. �is saves 
time on the construction site, reduces waste, and improves 
quality as the elements can be made in dry factory conditions. 
An element �oor usually has a slightly higher material con-
sumption as the edge joists that seal the elements at the sides 
form double joists in the completed �oor structure.

Floor de�ections and vibrations are not only dependent on 
the �oor joists themselves, but on the decking on the joists and 
on the blockings installed for transverse bracing perpendicular 
to the span of the �oor. Due to the rigidity of typical decking 
panels, a joist spacing of c/c 400 mm is recommended. �e 
spacing should not exceed 600 mm to avoid excessive de�ec-
tion of the panels in the perpendicular direction to the joists. 
It is also recommended to glue the decking panels to the joists 
with polyurethane adhesive for best results. Depending on the 
gluing conditions (on-site or o�-site) and country-speci�c re-
quirements, at least half of the advantage of the composite ef-
fect of gluing can be utilized in structural calculations.

Blockings between the joists reduce de�ection under point 
loads, but they need to be �xed well to the joists to give the 
desired transverse sti�ness and to avoid creaking in the long 
term. �e best improvement can be achieved by �xing the 

Figure 2.4. LVL-P joist �oor members and details.

1.	 Floor joist
2.	 Rim board
3.	 Blockings at the centre of a span
4.	 Blockings at support
5.	 Trimmer beam
6.	 Staircase opening, trimmer connection
7.	 Joist hanger connection

blockings to a transverse tension �ange board installed under 
the �oor joists, see Figure 2.6.

Multi-span structures reduce de�ection and enable longer 
maximum span lengths compared to single-span structures. 
However, if the �oor joists are continuous between separate 
rooms more conservative span lengths are recommended as 
people are more sensitive to vibrations originating from spaces 
external to the space that they are occupying.

Floor vibration is controlled in the design based on: 1) 
de�ection under point 1kN load when the lowest natural fre-
quency f1 is higher than 8-9 Hz depending on country-speci�c 
design rules and 2) acceleration when f1 is 4,5-8 Hz. It is rec-
ommended to design joist �oors to f1 > 8 Hz, because achiev-
ing the requirements of the acceleration criterion requires the 
addition of considerable extra weight to the structure. For more 
information on �oor vibration design, see subsection 4.3.7.

Residential �oors within apartments can be light, with-
out acoustic or �re resistance requirements, in which case de-
�ection under 1kN point load is the governing requirement. 
Intermediate �oors between apartments require protective 
cladding underneath the �oor and extra mass on the top of 
the �oor, which usually make the fundamental natural fre-
quency f1 > 8-9 Hz the most critical requirement. Figures 2.7 
and 2.8 gives the maximum span lengths for di�erent joist 
sizes. Span lengths up to ~6 m can be achieved with normal 
�oor thicknesses, but with the biggest joists over 8 m spans 
are possible.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Figure 2.6. Transverse blocking and tension board below the �oor joists for reducing de�ection under point load and improved performance 
against �oor vibration. Two blocking lines at 1m spacing at the centre of the span are recommended for L>4m span length. 1. Decking panel,  
2. Floor joists, 3. Transverse tension board (C18, min 22x100) under the joists �xed with 2,8x75 nails to the joists and blockings. 4. Blocking.

Figure 2.5. LVL joist �oor with decking from o�site produced elements.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Figure 2.8. Maximum span lengths of LVL 48 P �oor joists for predesign of compartment �oors. 2,0 kN/m2 live load, 0,3 kN/m2 partition load 
and 1,6 kN/m2 self-weight including a 50 mm screed in addition to the LVL members. The basic option has c/c400 mm joist spacing, 22 mm 
chipboard decking without gluing and no transverse bracings. In advanced option has transverse bracing, glued decking and 45x45 mm c/c 
400 mm cross batten underneath the joists. Lowest natural frequency f1 > 8 Hz and maximum de�ection under 1kN point load is 0,5 - 0,8 mm 
depending on the span length (FI NA requirement for EN1995-1-1).

LVL 02, Figure 2.7
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Figure 2.7. Maximum span lengths of LVL 48 P �oor joists for predesign of residential �oors. 2,0 kN/m2 live load, 0,3 kN/m2 partition load and 
0,6 kN/m2 self-weight. The basic option has c/c400 mm joist spacing, 22 mm chipboard decking without gluing and no transverse bracings. The 
advanced option has transverse bracing, glued deck panel and 45x45 c/c 400mm cross batten underneath the joists. Lowest natural frequency 
f1 > 8 Hz and maximum de�ection under 1kN point load is 0,5 - 0,8 mm depending on the span length (FI NA requirement for EN1995-1-1).
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Figure 2.9. LVL joist �oor structures for ground �oors, intermediate �oors and compartment �oors.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

�.�.� Main beams for �oors
LVL-P members are used as supporting beams for multiple 
span joist �oors, headers over openings and trimmers around 
e.g. staircase openings. �e supporting beams can be under the 
joists or the joists are connected to the sides of the supporting 
beams with e.g., joist hangers or diagonal screwing.

To save structural height while retaining adequate 
load-bearing capacity, multiple-member LVL beams are used. 

Nailing, screwing or bolting patterns are required to ensure sta-
bility, especially when the beams are side loaded. At minimum, 
the plies are nailed together in 2 rows at c/c 300 mm. Loading 
from only one side is allowed for beams with a maximum of 
3 members. Top-loaded beams or beams equally loaded from 
both faces may have at maximum 4 members. LVL suppli-
ers provide connector-speci�c capacity tables for side-loaded 
beams.

Figure 2.10. Instructions for nailing and screwing patterns for multiple-member LVL beams.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

�.�.� Rim boards and rim beams
Rim boards and rim beams are used in the walls around the 
timber frame �oors and, depending on the structural system, 
they may have several di�erent load-bearing functions. Rim 
boards work as edge binders preventing the joists from tilting, 
and as load transfer members for the timber �oor assemblies 
by carrying the line loads from the walls above the �oor level 
to the supporting walls below the �oor level. Continuous rim 
beams are required for �oor panel diaphragms to absorb the 
tensile forces from the �oor planes.

LVL-C products are supplied dry in long lengths and they 
have good resistance, sti�ness and dimensional stability in the 
�oor joist height direction, which makes them an ideal prod-
uct for rim boards. LVL-C settlements are minimal, which  

prevents the risk of compression cracks in plasterboard walls or 
facade rendering and enhances building envelope airtightness.

In partition walls between apartments rim boards must be 
designed for adequate resistance to �re to prevent �re spread 
in wall or �oor cavities. A 30 mm rim board can serve as a �re 
separating component to meet the integrity E and insulation I 
performance criteria for 30 minutes for the structure.

Rim beams may also be designed in more robust dimen-
sions to act at the same time as lintels to carry loads, e.g., above 
door or window openings. In such cases, bending strength and 
sti�ness are important. In some structural systems rim boards 
work as secondary load transfer routes to prevent dispropor-
tionate collapse if, e.g., a part of the wall structure is destroyed.

A

C

E

D

B

Figure 2.12. Rim boards and rim beams in di�erent structural solutions of timer frame structures A) Rim board as egde binder and transferring 
loads from upper walls; B) Rim beams acting at the same time as a lintel over a window opening; C) Rim beam in compartment wall connection; 
D) Rim beam integrated in exterior wall element; E) Rim beam integrated to compartment wall element.
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�.�.� Panel structures
Robust LVL-C decking panels can be used on �oor joists to uti-
lize the diaphragm action of timber frame �oors. �e sti�ness 
of LVL-C panels ful�ls the de�ection requirements of decking 
with large joist spacing. Large panels are fast and easy to install 
with a crane. �ey are also a straightforward structural design 
solution as fewer joints are needed between the panels and the 
substructure.

LVL-C panels can be used as a simple �oor structure for 
up to 2.6 m single spans, which is an attractive option for, e.g., 
corridor �oors or lo� apartment mezzanine �oors, where the 
space height limits the height of the �oor structure. Multi-
ple-glued GLVL-C panels can be used for over 4 m long spans, 
see Figure 2.17.

A

B

Figure 2.14. Robust LVL-C �oor panels can be used for bracing and 
enable larger spacing between �oor joists (A). Thicker LVL-C panels 
can be used as �oor slabs (B). 

Figure 2.15. Installation of LVL �oor elements.Figure 2.13. Installation of a multiple-glued GLVL-C �oor element.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Figure 2.16. LVL-C panel applications in a multi-storey building. 

Figure 2.17. Span table of LVL 36 C and multiple-glued GLVL 36 C panel for predesign of �oors supported from the ends. Calculations are 
according to EN 1995-1-1:2004+A1:2008 and its Finnish National Annex including �oor vibrations. Permanent load is 0.4 kN/m� + panel�s 
own weight, imposed load is 2.0 kN/m� (category A). Service class is 1 or 2 and consequences class CC2. The support length is � 45 mm. 
Instantaneous de�ection winst � L/400 and net �nal de�ection wnet,�n � L/300. �M = 1,2. Double span structures may have 0,1 � 0,3 m longer 
maximum span lengths. Lowest natural frequency f1 > 8 Hz and maximum de�ection under 1kN point load is 0,5 - 0,8 mm depending on the 
span length.
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1. Corridor �oor panel 
2. Mezzanine �oor in a loft apartment  
3. Balcony �oor panel  
4. Balcony ceiling panel  
5. Roof decking  
6. Top panel of stressed-skin panels.  
7. Wall bracing panel
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

�.�.� Multiple-glued beams, GLVL
For longer spans or higher loads on main beams, larger cross 
sections of multiple-glued GLVL can be used. Beam heights 
can be tailored for the projects case-speci�cally, but for opti-
mized material e�ciency, standard LVL beam heights or 5-10 
mm smaller heights are recommended. �e beam thicknesses 
are multiple thicknesses of sanded LVL laminas (e.g. 2 x 42 mm 
= 84 mm). Massive multiple-glued GLVL cross sections have 
the advantage that they are not sensitive to cracking in dry con-
ditions. However, when they are used in visible applications, 
the sanding and face veneer speci�cations must be separately 
agreed with the supplier to achieve clean veneer surfaces.
�	 Recommended beam thicknesses: 84, 96, 90, 108, 120, 133 

and 144 mm
�	 Recommended beam heights: 200, 225, 240, 260, 300, 360, 

450 and 600 mm

�.�.� Stressed-skin panels: rib panels, box 
panels or open box panels
Rib panels are e�cient structures for long span �oors or for 
cases where the �oor height is limited. �ey utilize the com-
posite action of the panels and the ribs achieve by mechanical 
connections or glued joints. Glue joints are recommended as 
they are much sti�er and more e�cient but, as they constitute 
structural gluing, their manufacturing requirements are higher.

�e simplest alternative is a T-cross section where a 25-37 mm  
thick LVL-C panel is structurally glued onto 200-400 mm 

Figure 2.18. Multiple-glued GLVL beams.

high LVL-P ribs. Compared to typical LVL joist �oor dimen-
sions this can save ~100 mm in �oor height or enable ~1 metre 
longer spans. Other alternatives include a box slab where an-
other LVL-C panel is glued to the bottom of the element, or an 
open box element where LVL-P �anges are glued in the �atwise 
direction under the ribs. With typical dimensions these options 
can save another 100 mm in �oor height or add an extra metre 
to the maximum span length compared to T-sections, see Fig-
ure 2.23. However, due to the high sti�ness of box slabs the bot-
tom panel emits sounds easier through the structure, making 
it di�cult to ful�l the acoustic requirements of compartment 
�oors between apartments. �erefore, an open box structure is 
recommended for compartment �oors.

Rib slab 
(T- section)

Box slab

Open box slab

Figure 2.19. LVL rib slab, box slab and open box slab for �oor constructions.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Figure 2.20. LVL open box slabs of intermediate �oor constructions 
in multi-storey buildings.

Figure 2.21. Installation of an LVL open box slab element.

Figure 2.22. Span table of LVL rib slab and open box slabs for predesign of compartment �oors. Loads: 2,0 kN/m2 imposed load, 0,3 kN/m2 
partition load and 1,6 kN/m2 self-weight including 50mm screed in addition to the LVL members. Transverse bracings are according to Figure 
2.5. Lowest natural frequency f1 > 8 Hz and maximum de�ection under 1kN point load is 0,5 - 0,8 mm depending on the span length (Finnish 
National Annex requirements for EN1995-1-1).

T-section with 25 mm LVL 36 C top slab and  
51 x 200-450 mm LVL 48 P ribs in 612 mm spacing.

Open box section with 25 mm LVL 36 C top 
slab, 45 x 200-450 mm LVL 48 P ribs in 612 mm 
spacing and 43x300 mm sanded LVL 48 P bottom 
�ange.
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LVL 02, Figure 2.20

ADVANTAGES COMPARED TO JOIST FLOOR:

Joist �oor Rib slab �oor Open box or box slab �oor

1 metre longer span with  
the same �oor height

2 metre longer span with  
the same �oor height

100 mm smaller height of the  
structure with the same span length

200 mm smaller height of the  
structure with the same span length

�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Figure 2.23. Bene�ts of rib slab, open box and box slab structures compared to joist �oors. Savings in �oor height or longer spans.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Figure 2.24. A) Top slab support detail of LVL rib slab or open box slab �oor structure on exterior wall and intermediate wall. B) Rib slab or 
open box slab �oor structure supported from the bottom on exterior wall and intermediate wall. Alternative A) has simpler geometry of the 
wall elements and less wood loaded perpendicular to grain.

A

B

Stressed-skin panels can be supported from the bottom as 
with normal joist �oors. Another alternative is top slab sup-
port where the LVL-C panels are longer than the ribs which 
are anchored to the top panel with screws, and only the canti-
lever parts of the top panels are on the supports. �is detailing 
facilitates site installation of the �oor elements and simpli�es 
the geometry of the supporting wall elements. It must be noted,  

however, that top slab supported elements may have slightly 
smaller maximum spans or may need thicker top panels and 
higher ribs to ensure adequate capacity of the support con-
nection.

Stressed-skin panels can be CE marked based on the Euro-
pean Technical Assessment (ETA) of the element supplier 22, 23.
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A

B

�.�.� Renovation applications

In renovation, old �oors can be reinforced with LVL without 
increasing the loading of old supporting structures signi�cant-
ly. LVL-P joists can be �xed to the sides of old joists. �is is 
practical because LVL beams are light to li� and �t into the cav-
ities between the joists. Another alternative is to install LVL-C 
panels on top of old joists. �is method provides a rigid struc-
ture and can be used to improve the overall bracing of a build-
ing. Structural gluing in on-site conditions is demanding, but 
gluing can be used to reduce de�ections. Another connection 
method is inclined screwing, which gives good sti�ness to the 
connections between old and new components.

Figure 2.26. A) LVL-P reinforcement members connected with inclined screws to the sides of an existing joists, B) LVL-C panel reinforcement 
connected with inclined screws on the top of an existing joists.

Figure 2.25. LVL-P joist �xed on one side or both sides of old 
timber beams as reinforcements.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

�.� ROOF STRUCTURES
Tall and slim LVL-P beams are ideally suited for thermally ef-
�cient roof structures. LVL-P ra�ers provide long span lengths 
and simple detailing for pitched or ridge roofs in residential 
buildings. Multiple span LVL-P purlins in hall constructions 
can be installed on site or as components of roof elements pro-
duced o�site. Large and robust LVL-C roof panels are fast to 
install, they work e�ectively in diaphragms, and they make it 
possible to create roof overhang eaves that have a light appear-
ance without supporting beams.

�.�.� Beam & rafter roofs

LVL-P roof ra�ers are available in a wide range of sizes for dif-
ferent span lengths of pitched or ridge roofs. Energy e�ciency 
requirements for roof structures set the minimum U-value at 
0.09-0.15 W/mK depending on the country. With convention-
al mineral wool or wood �bre insulation this means that the 
insulation thickness needs to be ~250-450 mm. To provide ad-
equate ventilation space between the insulation and roof cov-
ering in cold roofs, the ra�ers should be at least 100 mm taller 
or a separate batten structure is needed. In some countries a 
warm roof without a ventilation gap is the preferred solution 
depending on the climate and building physics design. LVL-P 
ra�ers provide an easy solution with minimum cold bridging. 
�e ra�ers have good load-bearing capacity and sti�ness, ena-
bling wide ra�er spacing, e.g. c/c 1200 mm.

Ends of the ra�ers can be notched at the roof overhang 
section. �is can be done on site with normal woodworking 
tools, or for faster installation the ra�ers can be ordered from 
the supplier with ends ready machined.

Figure 2.27.  LVL-P rafters in a mono-pitch roof structure.

Figure 2.28.  LVL-P rafters in a ridge roof structure. 
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Figure 2.29. A) Ridge roof with LVL-P rafters, B) Pitched roof with multiple span LVL-P rafters, C) End section of LVL rafter structure, D) Side 
section of LVL rafter structure.

A

B

C

D
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Calculations according to  
EN 1995-1-1:2004+A1:2008 and its 
Finnish National Annex. Roof slope is 1:3. 
Permanent load is 0.9 kN/m�, snow load 
on the ground sk is 0,65, 1,5 or 2.75 kN/m� 
(snow load at roof level = 0,8 x sk) and wind 
load = 0,2 kN/m2. Service class 1 or 2 and 
consequences class CC2. Rafters have lateral 
torsional buckling supports on the top 
surface at � 900 mm spacing and the loads 
are located at the lateral torsional buckling 
supports. Rafters must be supported for 
the buckling at the midspan. The support 
length shall be calculated separately. Net 
�nal de�ection wnet,�n � L/200. �M = 1.2. 
This table does not replace project-speci�c 
structural design.

Figure 2.30. Span table of single-span roof rafters at c/c 600, 900 and 1200 mm spacing for predesign. The spans lengths are given as 
horizontal projections between the centres of supports, not the inclined length of a rafter.

LVL 02, Figure 2.26.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Figure 2.32. Connections of roof rafters at supports. Notch details to be veri�ed in structural design.

Figure 2.31. Notched rafter end at the front roof overhang.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

�.�.� Purlins

In hall constructions LVL-P purlins are suitable secondary 
structures for wooden or other main frames. Since LVL is avail-
able in long lengths, multiple span purlins are structurally e�-
cient and fast to install. However, purlins o�en also act as sup-
ports against lateral torsional buckling of the main frames or 
beams setting capacity requirements for connection detailing. 
�erefore single-span purlins supported with hangers from the 
sides of ra�er beams are recommended for 3-pin frames.

With the exception of �at roofs, purlins are biaxially load-
ed. As LVL purlins are thin, they need to be side supported in 
the weaker direction.

Figure 2.35. Single-span and multiple span purlins for hall construction.
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

Figure 2.37. LVL purlins installed perpendicular to roof surface. Bracing beams are needed in purlin width directions. A) Steel sheeting transfers 
lateral torsional buckling support forces to the bracing beam B) Wooden batten side supports at the mid span transfer loads perpendicular to 
the span to bracing beams.	

Figure 2.36. Support details of purlins installed vertically or perpendicular to the roof surface.

A

B
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�. LVL STRUCTURES IN FLOORS, WALLS, ROOFS AND IN SPECIAL APPLICATIONS

�.�.� Roof elements

LVL purlins can be combined with o�-site produced roof el-
ements that are fast to install on site on all kinds of hall con-
struction main frames. An installation speed of 1000 m2 per 
day for a ready roof is commonly achieved. �e maximum di-
mensions of the elements depend on transportation limits, but 
2.5 m x 20-25 m sizes are commonly used as a 3- or 4-span 
structure. For �nishing of interior and exterior surfaces, gyp-
sum board ceiling panels, vapour barrier, thermal insulation, 

Figure 2.38. Roof elements with LVL purlins for hall construction can be used on any type of main frame.

decking panels and water proof membrane the elements are 
delivered as a single complete package. Secondary beams and 
battens may be made of LVL or solid wood depending on the 
choice of manufacturer. Roof overhangs may also be integrated 
with the edge elements. �e roof elements are typically venti-
lated (cold roof) with a U-value of 0.07-0.15 W/mK and �re re-
sistance class R(EI) 15-60 depending on the local requirements 
and customer speci�cations.
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Figure 2.39. Cross section and detailing of roof elements with LVL purlins.

La
pw

al
l, 

M
et

sä
 W

oo
d

M
et

sä
 W

oo
d

Figure 2.40. Installation of roof elements with LVL purlins. Metsä Fibre pulp terminal, Vuosaari, Helsinki, Finland; Karisma, Lahti, Finland; 
Skanssi, Turku, Finland.
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Stressed skin rib panels and box panels
For long-span roof elements, the composite action of glued 
stressed-skin panels can be utilized between LVL-P ribs and 
LVL-C panels. Rib panels can be used, e.g., for non-heated 
shelters, and insulated box elements for hall constructions. De-
pending on the snow loads and height of the elements, span 
lengths can be 10-20 metres.

�e structure is simpler than elements with purlins as no 
secondary beams or battens are needed. However, if the rib 
spacing is large, up to 1250 mm, the top panel must be thick-
er because the main direction of the LVL-C is along the ribs, 
and the panels need to transfer the snow load to the ribs in the 
secondary direction.

Figure 2.41. LVL box panel element.

�e ceiling panel thickness depends on the �re resistance 
requirements. Depending on the reaction to �re requirements 
of the project, LVL-C bottom �ange panels can be le� visible or 
covered with gypsum board. A great advantage of box elements 
is that suspension installations, such as ventilation channels, 
can be freely �xed with screws anywhere on the ceiling sur-
face because the LVL-C panels provide a solid base for axially 
loaded connections.

An LVL box element roof can be realized as a cold roof or 
warm roof solution, but the building physics design needs to 
be done separately based on the project-speci�c indoor and 
outdoor conditions. Stressed-skin panels can be CE marked 
based on the ETA assessments of the element suppliers 22, 23.
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�.�.� Roof panels

LVL-C panels are suitable for load-bearing panel structures in 
roofs. �icker panels allow longer spans between supports, and 
LVL-C forms a durable base for waterproof roo�ng. As most 
of the veneers are parallel to the surface veneer direction, the 
capacity of the panels is better in the main direction, enabling 
longer maximum spans. Sometimes, however, it is more prac-
tical to install the panels so that they are supported from their 
long edges. �e charts in Figures 2.42. and 2.44. provide in-
formation on suitable panel thicknesses for di�erent spans in 
preliminary design, and sections 1.13 and 5.7 give information 
on joints and connections. It is recommended to treat LVL-C 

panels against mould growth when used in unheated spaces.
From large, robust LVL-C it is possible to build roof over-

hangs that have a very light appearance because no other 
load-bearing support structure is needed even in corner over-
hangs. Information on suitable panel thicknesses and spans 
when the panel has an overhang in only one direction (parallel 
or perpendicular to grain of the surface veneer) is given in Fig-
ure 2.50. If the panel is used as an overhang in both the parallel 
and perpendicular direction to also provide a corner overhang, 
the maximum span length LC must be in accordance with Fig-
ure 2.51. in both directions.

LVL 02, Figure 2.40.A
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Figure 2.42. Span tables of LVL-C roof panels for predesign. Span length perpendicular to grain of surface veneers. Calculations according 
to EN 1995-1-1:2004+A1:2008 and its Finnish National Annex. Service class 2, Loads:  g2 = own weight of surface structure, sk = snow load at 
ground level; 0,8�x sk = snow load at roof level. Wind load wk = 0,4kN/m2, maintenance load qH = 0,4 kN/m2. Point loads are not taken into 
account. De�ection limit wnet,�n � L/100.
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LVL 02, Figure 2.40.B
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Figure 2.44. Span tables of multiple span LVL-C roof panels for predesign. Left: span length parallel to grain of surface veneers, Right: span 
length perpendicular to grain of surface veneer. Calculations according to EN 1995-1-1:2004+A1:2008 and its Finnish National Annex. Service 
class 2, Loads:  g2 = own weight of surface structure, sk = snow load at ground level; 0,8�x sk = snow load at roof level. Wind load wk = 0,4kN/m2, 
maintenance load qH = 0,4 kN/m2. Point loads are not taken into account. De�ection limit wnet,�n � L/100.

Figure 2.43. LVL-C roof panel orientations. Left: single span and multiple span parallel to grain of surface veneers. Right: single span and 
multiple span perpendicular to grain of surface veneers.
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Figure 2.47. Eaves and roof overhangs from LVL-C panels.
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Figure 2.48. Surface treated eave panel. 

Figure 2.46. LVL-C roof panels.Figure 2.45. Installation of LVL-C roof panels.
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Figure 2.49. LVL-C roof panel overhang eaves.
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Figure 2.50. Span tables of LVL-C roof overhang panels for predesign. Left: Span length parallel to grain of surface veneers Right: Span length 
perpendicular to grain of surface veneer. Calculations according to EN 1995-1-1:2004+A1:2008 and its Finnish National Annex. Service class 2, 
Loads:  own weight of surface structure 0,20 or 0,60 kN/m2, sk = snow load on ground level 0,65, 1,5 or 2,75 kN/m2 and snow load on roof level 
= 0,8�x sk. Wind load wk = 0,4kN/m2; maintenance load qH = 0,4 kN/m2. Point loads are not taken into account. De�ection limit wnet,�n � LC/100.
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