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ABSTRACT 
 
Yulia Petrenko 
Calculation of Kerto-S floor beams according to Russian norms. 
Saimaa University of Applied Sciences, Lappeenranta 
Technology, Double Degree Programme in Civil and Construction Engineering 
Tutors: Timo Lehtoviita- Saimaa University of Applied Sciences 
            Jaakko Länsiluoto- Finnforest 
            Olavi Rojo- Finnforest 
 
The company named Finnforest is interested in selling their products on the 
Russian market.  
This is possible due to following reasons: 

 The European part of Russia borders to Finland, so the delivery of 
products doesn’t take much time. 

 Finland imports approximately 7,5% of Russian raw wooden material, so 
Finnish companies are known on the  Russian market. 

 LVL is not widely spread in Russia, so there are no as much competition 
as in other European countries and USA. 

It is problematic that Finnforest calculates their manufacture in compliance with 
the Eurocode, which is not acceptable in Russia where another regulation is 
valid. So, as a result of calculation in accordance with Russian SNIPs, two 
diagrams should be made where maximum span lengths and maximum 
characteristic loads were represented. Kerto-S was selected as a beam 
because of its strength, dimensional precision and stability. It is a perfect choice 
whenever the requirements include minimal deflection. It is also more suitable 
and economical for floor beams because of variety of lengths and cross 
sections. 
 
To achieve the final goal (complete diagrams) Mathcad software has been 
used, and the beams have been calculated according to Russian norms. This 
program was accepted to meet the company’s wishes. During calculations 
formulas and values from following norms were taken: SNIP # II-25-80 “Timber 
structures”, SNIP #2.01.07-85 “Loads and influences”, “Handbook for designing 
timber structures”,standard of organization SТО 36554501-002-2006 “Wooden 
glued and solid timber structures”. To draw diagrams Microsoft Excel program 
was used as a more comfortable variant. The Finnwood 2.3 program, which 
calculates in conformity with EN 1995-1-1:2004+A1:2008 and National Annex 
has also been used just for familiarization.  
 
Certainly there are some differences in ideology of calculations according to 
SNIP and Eurocode (values of loads, factors etc). Therefore, the values of the 
final diagram differ from those of Finnforest. 
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1 INTRODUCTION 

Ways of further improving wooden structures are directly related to the 

development of new production technologies and rational usage of modern 

material. Laminated veneer lumber is one of these materials. Every year the 

consumption of such material is growing throughout the world not only in the 

construction area, but also in the manufacture of furniture, stairs,  

windows and doors, etc. In Russia, its application is limited because of existing 

simpler structures and deficiency of  investigation about it’s physical-

mechanical  properties.  

 

Finnforest is a wood products company that sells its products on the global 

market. In Russian market they offer manufacture since 2003. Certainly all 

calculation were made according to Eurocode. Nowadays it becomes more and 

more difficult to implement it, because of existing our own norms, which are 

obligatory for calculating. So to expand their part in Russian market it is 

necessary to begin calculating in accordance with the Russian norms. 

 The main purpose of my thesis work is to make diagrams, looking at which 

Russian contractors will understand what loads and span lengths are suitable 

for different cross sections of a beam. To fulfill this assignment I calculated a 

floor beam made of Kerto-S according to the Russian norms. In this thesis the 

following SNIPs are used: # II-25-80 “Timber structures” and #2.01.07-85 

“Loads and influences”, and also regulations: “Handbook for designing timber 

structures” , standard of organization SТО 36554501-002-2006 “Wooden glued 

and solid timber structures”. The problem is in almost lack of LVL material in 

SNIP, so I have used STO 36554501-002-2006, where I found only values for 

LVL “S-type” which is the same as Kerto-S. It was enough for my thesis, 

because I calculated floor beams made of Kerto-S. 

 

Mathcad program was offered for calculations according to SNIP. All 

calculations  are found in the appendices. The diagrams were made using the  

Microsoft Excel program,and they are also in the appendices.  

The comparison of the diagrams is also very important. SNIP and Eurocode are 

the main building norms in the two countries Russia and Finland and  they have 
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some differences in the idea of calculation, which has an effect on  the results. 

For instance, in the Russian SNIP # II-25-80 “Timber structures” we don’t pay 

attention to vibration in residential building floors, but EC5 does. That’s why I 

received bigger value for beam span length, while calculating according to 

SNIP. Other results you can find in the appendices. 
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2 TIMBER COMPOSITES 

Wood itself is a natural composite which can be used in its original form or as 

sawn sections. It can also be converted to particles, strands or laminates which 

can be combined with other materials such as glues, to form composite wood 

products. (Trada). 

The principal reasons for transforming wood into wood products include: 

 to transcend the dimensional limitations of sawn wood 

 to improve performance; structural properties, stability or flexibility 

 to transform the natural material into a homogenous product 

 to utilize low-grade material, minimize waste and maximize the use of a 

valuable resource. (Ibid). 

2.1 Layered composites 

Layered composites are high-quality materials. They have a large range of 

standard dimensions. Glulam and plywood are widely spread all over the world. 

They have many applications. 

2.1.1 Glulam 

Glued laminated timber (glulam) is formed by gluing together a series of 

precision cut small sections of timber to form large cross-section structural 

members of long length. The timber laminates are strength graded before 

fabrication. The member can be straight or curved, and can be made with a 

variable section according to structural requirements. (Trada). 
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Figure 2.1 Glulam samples (Finnforest). 

2.1.2 Plywood 

The most familiar sheet laminate is plywood. It comprises thin sheets of wood 

(veneers) bonded together, most frequently with synthetic glues. The grain of 

the wood in the different veneers is normally arranged at right angles to each 

other. (Ibid). 

 

Figure 2.2 Average-quality plywood with show veneer (Wikipedia). 
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2.2 Particle composites 

Particle composites are well known as a basis materials of wooden furniture. 

Their cost is rather low compared for example to plywood. After treatment 

procedures particle composites have better physical- mechanical properties and 

more attractive appearance. 

2.2.1 Particle boards  

The best-known particle board type is chipboard, made from chips produced by 

mechanically fracturing wood, such as forest thinners and industrial wood 

waste, into small fragments. After drying, the graded chips are mixed with resin 

and formed into boards by curing in a heated press. Cement bonded 

particleboard comprises small particles of wood bonded with either Portland or 

magnesite cement, and formed and cured into panels. (Trada). 

 

 

Figure 2.3 Particle board with veneer. (Wikipedia). 

2.2.2 OSB 

Oriented strand board (OSB) is made from strands of wood aligned in layers 

throughout the thickness of the board, the strands having a length of at least 

twice their width. This produces a cross-ply effect, emulating plywood with 

similar strength and stiffness. (Ibid). 
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Figure 2.4 Oriented strand board (temp.krovlja) 

2.2.3 Woodwool slabs 

Woodwool slabs are made of long strands of wood shavings, tangled, coated in 

cement and lightly compressed together. They have an open texture, and are 

very permeable to water vapour and moisture absorbent. (Ibid). 

 

 

Figure 2.5 Wood wool (Wikipedia). 

2.3 Fibre composites 

Fibre composites consist of separated fibres. These products are isotropic and 

flexible. Fibre composites are used for finishing works, furniture manufacturing 

etc. 
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2.3.1 Fibreboards 

Fibres are produced from chips of wood (mainly from forest thinners), which are 

reduced to a pulp by mechanical or pressure heating methods. The pulp is 

mixed with water and other additives, formed on a flat surface and pressed at 

high temperature. In most fibreboards the basic strength and adhesion is 

obtained from the felting together of the fibres themselves and from their own 

inherent adhesive properties. There are three basic types of boards, 

differentiated by their increasing density; insulation board, Medium board and 

hardboard. (Trada). 

2.3.2 MDF 

Medium density fibreboard (MDF) differs from the others in that it is 

manufactured by a dry process using resin glue. The homogeneous cross 

section and smooth faces of MDF give high quality surfaces that are ideal for 

painting. (Ibid). 

 

Figure 2.6 A sample of MDF (Wikipedia). 

2.4 Structural timber composites and structural assemblies 

Structural timber composites have the advantage of being manufactured at low 

moisture contents, thereby minimizing shrinkage in heated buildings. Their 

properties are consistent and they are typically stronger and longer spanning 

than solid timber sections. (Ibid). 
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2.4.1 Laminated veneer lumber 

Laminated veneer lumber is produced by bonding together veneers peeled from 

a log, in much the same way as plywood is manufactured, and then cutting the 

resulting long panels into structural sized sections. Unlike plywood, successive 

veneers are generally orientated in a common grain direction. 

(research.ttlchiltern according to Mettem, Gordon ,Bedding 1996). 

 

 

Figure 2.7 Laminated veneer lumber (research.ttlchiltern according to Mettem, 

Gordon ,Bedding 1996). 

2.4.2 Parallel strand lumber 

 Parallel strand lumber is manufactured by cutting peeled veneers into long 

strands which are coated with adhesive and combined under heat and pressure 

in a quasi-extrusion process to form structural- sized sections in long lengths. 

PSL uses veneers with more defects in a more random-looking pattern . (Ibid). 
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Figure 2.8 Parallel strand lumber (Ibid). 

2.4.3 Laminated strand lumber 

Laminated strand lumber is produced by bonding together large flakes of wood, 

again under heat and pressure, to produce structural sections. LSL uses 

smaller veneers, and so is similar to oriented strand board (OSB) in 

appearance. (Ibid). 

 

Figure 2.9  Laminated strand lumber (Ibid).  

http://en.wikipedia.org/wiki/Oriented_strand_board
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2.4.4 I-beams 

More complex structural assemblies can be built up using solid timber and wood 

composites to increase stiffness and strength. Prefabricated I-beams, 

manufactured with solid timber or LVL flanges and wood-based panel webs are 

now widely available and are increasingly popular. (Trada) 

 

Figure 2.10 I joist (Trada).  
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3 KERTO  

Kerto is a laminated veneer lumber (LVL) product used in all kinds of 

construction jobs, from new buildings to renovation and repair. It is used in a 

variety of applications including beams, joists, trusses, frames, components of 

roof, floor and wall elements, components of door and vehicle industry, concrete 

formwork and scaffold planking. (Finnforest). 

 

Kerto is a strong and dimensionally stable product which does not warp or twist. 

It derives its high strength from the homogeneous bonded structure which also 

keeps the effects of any defective single veneers down to a minimum. (Ibid). 

3.1 Kerto’s milestones 

 

Figure 3.1 Punkaharju mill (Finnforest). 

 

1973           Start-up of the Metsäliitto LVL project 

1975           Start-up of the Kerto LVL pilot plant in Punkaharju, Finland 

1975 – 2001 Matti Kairi acted as a key person who contributed to the 

development, production and marketing of Kerto 

1978           First type approval of Kerto in Finland 

1981           First type approval of Kerto in Scandinavia and Germany 

          Start-up of Kerto production on a commercial scale in Lohja,Finland       

1982  First product acceptance in the French and US markets. In the US  the 

product is named Master Plank 

1982           Breakthrough in Finland 

1984           Breakthrough in the USA 
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1986            Start-up of the second Kerto production line in Lohja, Finland 

1991           Type approval of Kerto for structural panels in Germany 

1992            Breakthrough in Germany 

1996           Breakthrough in France 

1998           Start-up of the third Kerto production line in Lohja, Finland 

2001           Start-up of the second Kerto mill in Punkaharju, Finland 

2005            Start-up of the second Kerto production line in Punkaharju, Finland 

 

Nowadays Kerto production in Lohja is 200 thousand cubic metres per year, 

and the company employs 200 people. Half of the production is exported to 

Europe and U.S., a quarter stays in Finland. The material is widely used in 

construction. In 1996 the first multistorey house made of Kerto was built. 

(Finnforest). 

3.2 Manufacturing process 

Logs are debarked and soaked in hot water for 24 hours. They are then rotary 

peeled to produce veneers, typically 3 -4 mm thick which are clipped into sheets 

about 2 m wide. After drying, phenol formaldehyde adhesive is applied to the 

veneers, which are normally laid with the grain running parallel, to form a 

continuous mat of the desired thickness. 

 

Joints are staggered vertically to minimize their effect on the strength of the 

LVL. The mat is pressed at a temperature of about 150 °C. After pressing, each 

sheet of LVL is cross-cut and rip-sawn to produce sections of the required 

dimensions. 

 

The finished LVL may have glue splashes on the faces and will have square 

edges that can be damaged in handling. Where LVL is to be exposed, the 

edges should be rounded, the faces sanded and given 1-2 coats of the chosen 

finish before delivery to site. (research.ttlchiltern according to Mettem, Gordon 

,Bedding 1996). 
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Figure 3.2 Kerto further processing (Finnforest). 

3.3 Kerto S 

A notable feature of Kerto-S is that the grains run longitudinally throughout its 

veneer layers. The finished panel is cross-cut and rip-sawn to order. Kerto-S is 

normally supplied in the form of straight beams but it may also be cut to 

required shapes. (Finnforest). 

 

Kerto-S unites excellent technical performance with ease of use. Strength, 

dimensional precision and stability are the essential qualities of Kerto-S. In fact, 

as beams it is a perfect choice whenever the requirements include long spans 

and minimal deflection. They fit in with all roof shapes, also performing well as 

joists and lintels, intrussed constructions and frames. Kerto-S is also a much-

used material in the manufacture of prefabricated components. (Ibid). 

 

Kerto’s light weight is of great advantage especially during building repairs. The 

erection work can be carried out by fitters, without any heavy hoisting 

machinery, even in confined spaces. Kerto-S can be coated, to blend in with the 

rest of the architecture thus making a harmonious whole. (Ibid). 
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Figure 3.3 Kerto-S dimensions (Finnforest). 

3.4 Kerto Q 

Kerto-Q is cross-bonded Kerto. This means that one-fifth of the veneers are 

glued crosswise. This structure improves the lateral bending strength and 

stiffness of the panel, thus increasing the shear strength when used as a beam. 

With cross-bonded veneers, there is an essential reduction in moisture-

dependent variations across the width of the panel.(Ibid).  

 

Kerto-Q comes in the same dimensions and lengths as Kerto-S, except that its 

maximum thickness is 69 mm. Full-length Kerto-Q is a popular material in floor 

and wall panels, because it stabilizes the whole structure, and a good fire 

resistance is achieved with a properly chosen thickness. Kerto-Q panels are 

also appreciated for their natural beauty, now that ecological considerations 

carry special weight. (Ibid). 
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Kerto-Q provides a functional solution in structural components, also when a 

high shear strength is one of the requirements. Like all Kerto products, also 

Kerto-Q is known for its strength, straightness and dimensional stability.(Ibid). 

 

Figure 3.4 Kerto-Q (Ibid). 

3.5 Kerto T 

Kerto-T is just like Kerto-S, but made from lighter veneers. Nevertheless, its 

straightness and dimensional stability are as good as with Kerto-S. This 

makes it ideal for studs to be used as load-bearing and non-bearing structures 

in external and internall walls. (Ibid). 

 

It is easy to construct high walls, which can be counted on remaining 

straight. Kerto-T can be used with any sheet materials that are easily fixed 

without special tools. (Ibid). 
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Figure 3.5 Kerto-T (Ibid). 

3.6 Flooring solutions 

3.6.1 Beams 

Beams are the widest spread floor type. They afford to choose your own floor 

structure: will it contain insulation or not, what type of insulation will be used, 

what will be the beam’s cross section, step, what will be as covering material 

etc, so you are not limited to prefabricated floor structure dimensions.  

Application of beams allows to model the floor structure in accordance with your 

wishes. 

3.6.2 Kerto-Ripa panel 

The Kerto-Ripa panel is a structural engineered timber building element made 

from glued Kerto members. It is used to create the ground, intermediate floors 

and roofs of residential, commercial and public buildings. Kerto-Ripa can be 

used in both thermo-insulated structures and non-insulated structures. 

(Finnforest). 
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Figure 3.6 Sample of Kerto-Ripa panel (Finnforest). 

Advantages: 

 Fast installation - up to 1000m2 of weather protection in one day  

 Reduces the need for protective covering during construction at the 

building  site 

 Pre-fabrication ensures even quality  

 Reduces turnaround time for construction projects  

 Carefully-timed delivery for the building phase  

 Clear, long spans  

 Environmentally sound 



21 

 

 

Figure 3.7 Variants of Kerto-Ripa panel (Finnforest). 

3.6.3 I-beams 

Finnjoists (FJI) are manufactured from high quality OSB3 web, and flanges 

made from  Kerto ® (LVL), delivering less dimensional change over time, 

virtually eradicating floor movement and its associated problems, resulting in 

greater floor performance. (Finnforest). 
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Figure 3.8 Standard Finnjoist sizes (Finnforest). 

 

I-beams have good strength properties such as excellent bearing capacity, and 

they are more economical because of less material consumption and OSB 

usage, which is cheaper than Kerto. 

 

 

Figure 3.9 Example of flooring system with Finnjoists. (Finnforest). 
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4 CALCULATIONS ACCORDING TO RUSSIAN NORMS 

During the calculations the following  regulations were used: # II-25-80 “Timber 

structures” , #2.01.07-85 “Loads and influences” , “Handbook for designing 

timber structures” , standard of organization SТО 36554501-002-2006 Wooden 

glued and solid timber structures”. In Russia we have the same limit state 

design ideology as in Europe.  

4.1 Collecting of loads  

The first step is collecting loads. Live load (the only uniformly distributed load for 

floor beam) and dead load- self weight have an effect on the structure described 

here.  

 

I chose a live load  p1= 1.5 kN/m2 in accordance with the Russian norms 

specifically from table 3 SNIP #2.01.07-85 “Loads and influences” (attached in 

Appendix 1). In my situation the value should be 1.5 kN/m2 for flats in residential 

houses. Old Finnish design instruction had the same value but nowadays it’s 

changed to 2.0 kN/m2. 

 

The chosen value should be multiplied with service factor γf to get a design 

value from the characteristic value. Russian regulations say that γf1 =1.3 should 

be accepted if the characteristic value of uniformly distributed load less than 2.0 

kN/m2 and  γf1=1.2 if it’s 2.0 kN/m2 and more. I accepted γf1=1.3. 

 

The characteristic value of self weight is according to Kerto brochure p2=0.6 

kN/m2. It includes beam weight, insulation weight, cover structure weight, 

weight of partition wall. Service factor γf2=1.1 for timber constructions (table 

1 SNIP #2.01.07-85 “Loads and influences”, attached in appendix 2). 

 

So the characteristic value of full load : 

qc=(p1+ p2) ∙k          (4.1) 

k- step (distance between beams), m 

Design value: 
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qd=(p1∙ γf1+ p2∙ γf2) ∙k          (4.2) 

4.2  Ultimate limit state design 

4.2.1 Bending 

The floor beam bends, for this case SNIP offers a formula which should  be 

satisfying (SNIP  # II-25-80 “Timber structures” , formula # 17) : 

и

расч

R
W

M


          (4.3) 

                                  

M- bending moment, kNm 

Wрасч- resisting moment, m3 

 Ru- bending strength, kN/m2 

 

8

lq
M

2

d 
          (4.4) 

 

l- span length, m 

 

6

hb
W

2

расч




          (4.5) 

                              

b- thickness of beam, m 

h- height of beam, m 

In Russian norms we already have a design value in tables, comparing with 

Eurocode system, where tables contain only characteristic resistances, so I 

have used design resistances from SТО 36554501-002-2006 “Wooden glued 

and solid timber structures”. 
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This design value should be multiplied with the following service factors: 

mv – service factor, which depends on service conditions. Table with values 

both from SNIP and Eurocode you can find in “СТО 36554501-002-2006” 

(attached in appendix 4). I adopted C2 class according to Eurocode which is 

equal to A3 class according to SNIP # II-25-80 “Timber structures”. This is the 

least favourable situation from two possible variants:C1 and C2 classes, 

because it has a bigger value of relative humidity, so that it will be less 

comfortable for living. 

 

Table 5 in SNIP # II-25-80 “Timber structures” (attached in appendix 5) 

represent the coefficients that comply with the above mentioned service 

classes. In my occasion mv=0.9. 

 

γn- safety factor. According to SТО 36554501-002-2006 “Wooden glued and 

solid timber structures”, table 9a all buildings are classified in one of three levels 

of reliability:  I- increased , II-normal , III-decreased.  

 

The first level should be accepted for buildings, the collapse of which can cause 

serious economical, ecological and social consequences for example 

containers with oil, pipelines, industrial buildings with a span length of 100 m, 

and also unique buildings. 

The second level is suitable for common buildings for instance residential, 

industrial, agricultural. The decreased level is possible only for temporary 

buildings, for example greenhouses, summer kiosks. So, the correct level for 

my study is the second one, because it concerns a family house. 

 

Safety factor γn =1 for a building with a second level of service conditions 

(see Appendix 3) 

 

Finally, the bending strength will read as follows: 

 

n
vd

u

m
R




R
          (4.7)  



26 

 

 

To create the first diagram I expressed the span length value as l from formula 

(4.3), and took values from formula (4.4):  

 

и

расч

R
W8

lq 2

d 




          (4.10)  

 

dq

WR8
l

расчи 


          (4.11)  

This way I got the  l value from shear, deflection, vibration and bearing 

calculations, compared them and accepted the minimum value of the span 

length each cross section may have. 

 

The second diagram represents the dependence between loads and span 

lengths of beams of various cross section. The distances between supports are 

given, so it is not needed to calculate them as for the first diagram. To find the 

characteristic load values, I expressed qd from formula (4.10). 

 

2d
l

RW8
q

ирасч 


          

(4.12)  

I received a design value of full load. After deflection calculation I got 

characteristic value. To compare the results I transformed the design value to 

the characteristic. Self weight percentage is 20%, so live load has 80% or IOW 

dead load has one part and live load has 4 parts. 

 

21 ffd pp4q  

          

(4.13) 

p- self weight, kN/m2  

4p- live load, kN/m2 

γf1, γf2 - service factor from clause 4.1 

 

pp4qc 

           

(4.14)  
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4.2.2 Shear 

The following expression should be satisfied in accordance with SNIP # II-25-80 

“Timber structures”: 

ск

расчбр

бр
R

bI

SQ




          (4.15)  

Q (V in Eurocode)- shear force, kN 

S’бр- first moment, m3 

Iбр –moment of inertia, m4 

bрасч=b- thickness of beam,m 

Rck- shear strength, kN/m2 

 

2

lq
Q d 

          (4.16)
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          (4.17)  
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          (4.18)  

simple formula for ½  cross section 

A- area, m2 
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         (4.19)  

for rectangular cross section 

To get a Rск, Rd should be multiplied with the same factor mv and divided 

with γn , as in clause 4.2.1. 

4.2.3 Lateral buckling 

To prevent a collapse lateral buckling calculations should be made for bending 

structures. In this study the floor structure is protected against lateral buckling 

by fastening the floor slabs to beams, therefore, there is no need for calculating 

lateral buckling.  
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4.3 Serviceability limit state design 

4.3.1 Deflection 

Vibration calculation in accordance with SNIP is rather different than in 

Eurocode. We don’t distinguish instantaneous deflection and creep deflection, 

and the limiting values are also different. 

 

While calculating in conformity with Russian SNIP #2.01.07-85 “Loads and 

influences” the following expression should be satisfiying: 

 

uff 
          (4.20) 

f- calculated deflection 

fu- limiting value for deflection, l/250 according to table 16, SNIP # II-25-80  

“Timber Structures” (attached in appendix 6).  

According to SNIP # II-25-80 “Timber Structures”:  
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0 1
l

h
c

k

f
f

          (4.21) 

f0- deflection of the beam, without including shear deflection. 

k-factor ,which pays attention to the variability of cross section, for constant 

cross section k=1 

c-coefficient ,which includes shear deflection should be calculated with help of  

SNIP # II-25-80 “Timber Structures”,appendix 4,table 3 (attached in appendix 7) 

General mechanics formula for pinned supported beam: 

 

IE384

lq5
f n

4

n
0








          (4.22) 

 

qn- characteristic value of full load, kN/m 

γn- safety factor, same as in clause 6.2.1 
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E- value of modulus of elasticity. In SNIP # II-25-80 “Timber Structures” this 

value is E = 10000 МПа parallel to the grain, E90 = 400 МПа perpendicular to 

the grain, edgewise. 

I- moment of inertia, m4,same as in (4.19) 

4.3.2 Vibration 

The Russian way of calculation doesn’t pay any attention to vibration, so it was 

decided to calculate vibration according to EC5 and National Annex. There are 

some differences between EC5 and National Annex. 

 

1) For residential floors with a fundamental frequency less than 8Hz (f1 ≤ 8Hz) a 

special investigation should be made. 

 

2) For residential floors with a fundamental frequency greater than 8 Hz (f1 > 8 

Hz) the following requirements should be met: 

mm/kN  a
F

w


          (4.23)  

 

)m/(Ns  bv 2)1(f1 




          

(4.24)  

where: 

w is the maximum instantaneous vertical deflection caused by a vertical 

concentrated static force F applied at any point on the floor, taking the load 

distribution into account; 

v is the unit impulse velocity response, i.e. the maximum initial value of the 

vertical floor vibration velocity (in m/s) caused by an ideal unit impulse (1 Ns) 

applied at the point of the floor giving maximum response. Components above 

40 Hz may be disregarded; 

ζ is the modal damping ratio. (Eurocode 5). 

 

NOTE: The recommended range of limiting values of a and b and the 

recommended relationship between a and b is given in Figure 7.2. Information 

on the National choice may be found in the National annex. (Ibid). 
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Figure 4.1 Recommended range of and relationship between a and b. (EC 5, 

Figure 7.2). 

 

3) The calculations, if f1>8 Hz should be made under the assumption that the 

floor is unloaded, i.e., only the mass corresponding to the dead load of the floor 

and other permanent actions. (Ibid). 

 

4) For a rectangular floor with overall dimensions l × b, simply supported along 

all four edges and with timber beams having a span l, the fundamental 

frequency f1 may approximately be calculated as: 

m

I)(E

l2
f l

21








          

(4.25)  

where: 

m     is the mass per unit area in kg/m²; 

l       is the floor span, in m; 

(EI)l  is the equivalent plate bending stiffness of the floor about an axis 

perpendicular to the beam direction, in Nm²/m. 

 

(5) For a rectangular floor with overall dimensions b×l , simply supported along 

all four edges, the value v may, as an approximation, be taken as: 

 

200lbm

)n6.04.0(4
v 40






          (4.26)  

where: 

v      is the unit impulse velocity response, in m/(Ns2) 



31 

 

n40    is the number of first-order modes with natural frequencies up to 40 Hz; 

b      is the floor width, in m; 

m     is the mass, in kg/m2 

l       is the floor span, in m. 

The value of n40  may be calculated from: 

 

25.0
42

1

40
(EI)

)EI(

l

b
1

40
n
















































b

l

f

          

(4.27)  

where (EI)b is the equivalent plate bending stiffness, in Nm2/m, of the floor about 

an axis parallel to the beams, where (EI)b < (EI)l. (Ibid). 

 

National Annex has 9 Hz as the limiting value. The fundamental frequency 

should exceed this value to meet the requirements. 

 

For a square room with a side of 6m and more, a value is 0.5 mm/kN. If the side 

is shorter than 6 m, a value will be something else. 

4.3.3 Bearing  

The force, that has an effect on the connection (the floor beam joined with the 

wall structure) should not exceed the design bearing capacity of this connection 

(according to SNIP # II-25-80 “Timber Structures”). 

RT          (4.28) 

T- design bearing capacity, kN 

R- support reaction, KN 

 

R=Q          (4.29) 

 

Q- shear force, kN, calculated as in clause 4.2.2 

 

 

Т = Rsm Fsm           (4.30) 
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Fsm- bearing stress area, m2 

Rsm- bearing resistance, kN/m2  

 

Fsm= a b          (4.31) 

 

a- width of support (according to Kerto brochure) 

b- width of beam, mm 

To receive a value for bearing resistance, design value should be multiplied by 

factor mv and divided by γn like in clause 4.2.1.  
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5 CONCLUSION 

I have made calculations of Finnforest Kerto-S floor beam according to Russian 

standards. The result (diagrams) are different when they are calculated 

according to Eurocode. It occurred, first of all, because of differences in details 

of calculation between SNIP and the European standards. The main idea is the 

same limit state design, when values of live load, limiting values for deflection, 

values of modulus of elasticity and other values vary.  

 

For the first diagram maximum span lengths were calculated according to 

Russian norms. They are quite much bigger than spans calculated in 

accordance with the Eurocode 5 and Finnish National Annex. It can be 

explained by lack of vibration calculation in the Russian SNIP. That’s why I 

made a complex calculation (vibration was calculated according to Eurocode 

and the other part in accordance with SNIP). In this case the results are almost 

equal. Table 5.1 shows span lengths, first column display beam cross sections, 

the second and third contain information about span lengths as a result of 

deflection calculations, because this calculations provide the least value. The 

distance between beam in the second column is k=0.6 m and in third k=0.4 m. 

The fourth and fifth columns represent values received from vibration 

calculation. The fourth comprises to non glued structures and the fifth glued 

ones. 

 

Table 5.2 shows spans, calculated according to Eurocode. The first column for 

non glued structure, the second for glued. 

Table 5.1 maximum span lengths according to Russian norms in mm. 

cross-
section 

k=0,6 m 
without 
vibration 

k=0.4 m 
without 
vibration 

k=0.4 with 
vibration 
non glued 

k=0.4 with 
vibration 
glued 

45x200 3,91 4,47 3,60 3,80 

51x200 4,07 4,65 3,70 3,90 

45x260 5,06 5,78 4,60 4,90 

45x300 5,83 6,65 5,30 5,50 

51x300 6,07 6,92 5,50 5,70 

45x360 6,98 7,94 6,20 6,40 

51x400 8,05 9,15 6,90 7,10 
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Table 5.2 maximum span lengths according to Eurocode 5 and Finnish National 

Annex in mm. 

cross section non glued glued 

45x200 3,4 3,7 

51x200 3,7 3,8 

45x260 4,5 4,7 

45x300 5,2 5,5 

51x300 5,3 5,6 

45x360 6 6,5 

51x400 7 7,3 
 

 

The second diagram has two requirements differing from the previous one: this 

case provides calculation of the main beam (not secondary as in the first 

diagram) and  in Kerto brochure it is said that the share of self-weight is 20 %. I 

realized that the difference in results is not so significant. The main reason why 

it is so could be explained by lack of vibration calculation in Eurocode main 

beam design. 

The columns in Table 5.2 show maximum characteristic loads, when the span 

length is 2m, 2,5m, 3m etc. The same characteristics were represented in Table 

5.3, but the calculations were based on Eurocode 5 and Finnish National 

Annex. 

 

Table 5.3 maximum characteristic loads according to Russian norms. 

cross section 
mm/span 
length m 2,0 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 

51x200 10,373 6,639 4,61 3,387 2,593 2,049 1,66 1,372 1,153 

45x260 14,873 9,899 6,875 5,051 3,867 1,006 2,475 2,045 1,719 

45x300 17,161 13,18 9,153 6,724 5,148 1,013 3,295 2,723 2,288 

51x300 19,449 14,937 10,373 7,621 5,835 0,542 3,734 3,086 2,593 

45x360 20,593 16,475 13,18 9,683 7,414 1,248 4,745 3,921 3,295 

51x400 25,932 20,746 17,288 13,548 10,373 2,338 6,639 5,486 4,61 
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Table 5.4 maximum characteristic loads according to Eurocode 5 and Finnish 

National Annex. 

 

cross 
section 
mm/span 
length m 2,0 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 

51x200 9,1 4,9 3,8 2,7 1,3 0,8 0,6 0,4 0,3 

45x260 14,8 9,8 5,4 3,5 2,4 1,8 1,2 0,9 0,7 

45x300 17,2 12,8 8 5,3 3,6 2,7 1,9 1,4 1,1 

51x300 19,4 14,5 9 6 4,1 2,9 2,2 1,6 1,3 

45x360 20,6 16,3 12,8 8,6 6 4,3 3,2 2,5 1,9 

51x400 25,9 20,7 17,3 12,8 9,1 6,7 5 3,8 2,9 
 

Resulting diagrams are attached in Appendix 8 and 9. 
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APPENDICES 

APPENDIX 1 

1(3) 

Characteristic values of uniformly distributed loads for floor structures 

and stairs. 

Buildings and premises  Characteristic value of 

load ,kPa 

 full  decreased 

1.Flats in residental houses; sleeping rooms in 

kindergartens; living rooms in rest houses, hotels; 

wards in hospitals; terraces. 

 

1,5  0,3  

2.Working spaces in offices; classrooms in educational 

institutions; sanitary facilities (cloakrooms, showers, 

WC) in industrial buildings. 

 

2,0  0,7  

3.Offices and laboratories in medical institutions; 

laboratories in educational and science institutions; 

computer premises; technical floors; basements. 

 

2,0     

and more 

1,0        

and more 

4.Halls:       

 

  

     а) reading   rooms    

 

2,0  0,7  

     b) dining (in cafes and restaurants)      

 

3,0  1,0  

     c) meeting, waiting, concert, sport      

 

4,0  1,4  

     d) sales, exhibition       

 

4,0     

and more  

1,4        

and more 



 

2(3) 

Buildings and premises  Characteristic value of 

load ,kPa 

 full  decreased 

5.Libraries; archives  

 

5,0     

and more 

5,0        

and more 

6.Scenes  

 

7.Tribunes: 

      

5,0   and 

more 

1,8   and 

more  

     а) with fixed chairs  

      

4,0  1,4  

     b) for staying 

 

5,0 1,8  

9.Roof structures in the following areas: 

      

  

а)people concentration areas (going outside from halls, 

auditoriums) 

 

4,0  1,4  

b) using for rest  

 

1,5  0,5  

c) other 

 

0,5  - 

10.Balconies, including loads: 

 

  

a)distributed on area with the width of 0,8 м along the 

balcony barrier 

 

4,0  1,4  

b) distributed on the balcony area. Its influence more 

harmful than in clause 10 a)   

 

2,0  0,7 



 

3(3) 

Buildings and premises  Characteristic value of 

load ,kPa 

 full  decreased 

11.Service and equipment repairing areas in industrial 

premises 

 

1,5     

and more 

- 

12.Vestibules, foyers, corridors, stairs, adjoined to 

rooms, mentioned in clauses: 

а) 1, 2 и 3  

 

 

 

3,0  

 

 

1,0  

b) 4, 5, 6 и 11  

 

4,0  1,4  

c) 7  

 

5,0  1,8  

13.Railway platforms 

 

4,0  1,4  

14.Premises for cattle: 

 

  

     small 2,0     

and more 

0,7        

and more 

     big 5,0     

and more  

1,8        

and more 



 

APPENDIX 2 

1(1) 

Service factors for different types of structures and soils. 

  

Types of structures and soils 

 

Service 

factor   

 

Structures:  

      

   

     metal 

      

1,05  

     concrete (with a general density more than 1600 кг/ ), 

reinforced concrete, stone, timber 

      

1,1  

    concrete ( with a general density of 1600 кг/ and  less), 

insulating, finishing layers (slabs, rolled materials, cement 

covering), fabricating:      

 

 

          prefabricated  

      

1,2  

          on a building site  

      

1,3  

Soils: 

      

 

     natural  

      

1,1  

    filled-up soil 

      

1,15  



 

APPENDIX 3 

1(1)  

Values of ɣn factor for various reliabiilty classes of buildings. 

reliability 

levels 
 application examples factor ɣn 

I- increased 

important buildings, collapse 

of which can cause serious 

economical and social 

consequences 

containers with oil, 

pipelines, industrial 

buildings  with 100 m 

span length, unique 

buildings 

 1.05 

II-normal 
wide spread and massively 

built buildings 

residental, industrial, 

agricultural buildings 
1 

III- 

decreased 

seasonable and temporary 

buildings 

greenhouses, 

summer kiosk, small 

storages 

0.9  

  



 

APPENDIX 4 

1(1)  

Service classes  

Service classes 
Description of service 

conditions 

Maximum relative humidity, % 

Glued timber Non glued 

 Inside heated places with 

a temperature of 35 °С 

and less, and relative 

humidity, %: 

  

 1
2

1
C

A

A





 

60 and less 9 20 

from 60 to 75 12 20 

A3 (С2) from 75 to95 15 20 

 Inside not heated spaces:   

 3
2

1
C

Б

Б





 

In dry zone 9 20 

In normal zone 12 20 

Б3 (С3.1) In dry and normal zones 

with constant inside 

humidity  more than 75 % 

and in wet zone 

15 25 

 In open air:   

 2.3

3

2

1

C

В

В

В









 

In dry zone 9 20 

In normal zone 12 20 

In wet zone 15 25 

 In parts of building:   

Г1 (С4) Adjoined to soil or 

situated in soil 

- 25 

Г2 (С4.1, С4.2) Permanently wet - Not limited  

Г3 Located in water - Also 

      



 

APPENDIX 5 

1(1)  

Values of service factor mv 

Service classes Factor mv Service classes Factor mv 

А1, А2, Б1, Б2 1 В2, В3, Г1 0,85 

А3, Б3, В1 0,9 Г2, Г3 0,75 

  



 

APPENDIX 6 

1(1) 

Limiting values for deflection 

Structures Limiting values for deflection 

1. Floor beams 1/250 

2. Camp celling beams  1/200 

3. Roof system (except valley):  

а)girder, rafter 1/200 

б)cantilever beams 1/150 

в)trusses, glued beam (except cantilever) 1/300 

г) slabs 1/250 

д) lathing, covering 1/150 

4. Bearing valley elements 1/400 

5. Panels and elements of timber framing 1/250 

  



 

APPENDIX 7 

1(1)  

Values of k and c factors for different cross sections and loads location. 

Cross 

section  
Scheme  k c 

Rectangular   

   h           h   

 

 M     

  l     M 

 

 

 0 

The same  

 

                 P 

   h           h   

 

      

  l      

 

 

0,23 + 0,77 16,4 + 7,6 

The same   

             dl       dl            

                  

   h           h   

 

      

  l      

 

 

0,5d + (1 - 

0,5d)  

[45 - 24d(1 - ) + 3]  

243

1

d  

The same  

              q  

                  

   h           h   

 

      

  l      

 

 

0,15 + 0,85 15,4 +3,8 

I-section  

              q  

                  

   h           h   

 

      

  l      

 

 

0,4 + 0,6 (45,3 - 6,9) 

Rectangular   

  dl 

             P 

      h                h 

 

  l  

    

0,23 + 0,77 + 

0,6d(1 - ) 

[8,2 + 2,4(1 - )d + 

3,8  )a1)(2(

1

 a  

The same  

 

 

        q 

  dl 

             P 

      h                h 

 

  l  

 

0,35 + 0,65 5,4 + 2,6 

  



 

APPENDIX 8 

1(1)  

Diagram representing maximum span lengths of a floor beam, calculated 

according to Russian norms, Eurocode 5 and Finnish National Annex. 
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Maximum span lengths for Kerto-S floor 
beam
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k=0.4 with vibration non 
glued

k=0.4 with vibration glued

Eurocode calculation non 
glued

Eurocode calculation 
glued 



 

APPENDIX 9 

1(2) 

 Diagram representing the maximum values of the characteristic loads for 

the main beam, calculated according to Russian norms, Eurocode 5 and 

Finnish National Annex . 
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APPENDIX 10 

1(2) 

 Diagrams showing maximum span lengths(of the Kerto-S floor beam) and 

characteristic loads(for the main beam),calculated according to Eurocode 

5 and Finnish National Annex. Calculations have been made with 

Finnwood 2.2 RIL 205-1-2007. 
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1(3) 

Certificate of conformance with attachments (Russian language).
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1(1)  

Certificate of conformance (English language). 

Certificate of conformance 

 

                                          № РОСС FI.AE95.H00234 

                                          Term of validity from 05.03.2008 till 04.03.2011 

SERTIFYING AGENCY: 

Co Ltd ”NII-Test” ,NII means research institution 

Legal address 

Real address 

 

PRODUCT: Glued wooden structures Kerto-S, Kerto-Q, Glulam according to 

attachments on 2 sheets. 

Serial production. 

 

CORRESPONDS TO NORMATIVE DOCUMENTS REQUAREMENTS. 

Producer specification. 

 

PRODUCER: 

“Metsaliitto Osuuskunta Finnforest” 

   

 CERTIFICATE ISSUED TO “Metsaliitto Osuuskunta Finnforest” 

 

ACCORDING TO 

Test report № 820-261 from 29.02.2008 from ”timber processing and packaging 

research laboratory” Close corporation “regional certifying and testing agency- 

ROSTEST MOSCOW” ,address 

 

ADDITIONAL INFORMATION 

Certification scheme №3 

   

AGENCY DIRECTOR,EXPERT                                    
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Characteristic values of mechanical properties for Kerto. 
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Vibration calculation example. 
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Mathcad calculation example 
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