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Leno Cross Laminated Timber
Material + Construction

Leno – our family of products made of large format, solid boards of timber
or derived timber products of reliable Finnforest Merk quality. Leno building
components are made of spruce cross-laminated timber panels in a
manufacturing process developed and patented by Finnforest Merk.

Large solid timber building components can be produced with dimensions
of up to 4.80 m x 20 m with thicknesses between 50 and 300 mm.

The cross-laminated timber panels are glued with a durable adhesive bond
ensuring that building components are dimensionally stable and resistant to
warping. The most simple physical building constructions ensure the most
economical usage in all areas of the building trade – whether it be standardised
panels for ceilings, roofing or walls or a precisely pre-fabricated, ready-to-fit
construction kit for entire buildings.
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Material

… when designing
> Unrestricted designing without being bound to

a grid, using approved building materials in the
largest dimensions

> Simple building component construction and
detailed planning

> Minimum designing risk due to detailed planning
documents

… when building
> Short construction period on site, economic

assembly

> Ready-to-install joined building components,
delivered within the agreed time

> Simple connections

… when constructing
> Advanced possibilities due to an efficient building

material

> Identical construction for all applications
(wall/ceiling/roof)

> Solid building components, no extra bracing
required

… when living in Leno solid timber construction
> Durable, solid and high quality timber construction

> Ecological, CO2 storing material

> Pleasant, warm in-door climate due to solid,
moisture regulating building components

Dimensions
> Lengths of up to 14.80 m (up to 20 m on request)

> Widths of up to 4.80 m

> Thicknesses from 51 to 297 mm

> All elements are custom-made. The direction of
the grain of the outer layers can run along the
length or width of the boards.

Type of Wood
> Grade C 24 spruce

Surfaces
> Industrial 

> Industrial visible 

> Special surface 

> Gypsum or Fermacell boards cover
Plaster board or fibrous plaster panel 

Characteristics

Benefits …
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IDENTIFICATION NUMBER CONSTRUCTION THICK- DEAD LOAD Afull Zfull Ifull
OF LAYERS BOLD = PARALLEL TO OUTER LAYER NESS g

LENO mm mm kN/m2 cm2 cm3 cm4

Structure

Adhesive Bonding
> Polyurethan or Melamin 

according to emission class E1

Wood moisture
> 10 ± 2 %

Deformation
> Along the board ~ 0.01 % per % moisture variation

in the wood
> Perpendicular to the board ~ 0.2 % per % moisture

variation in the wood

Weight
> Bulk density ρk = 350 kg/m3

(for connection design)
Density ca. 5 kN/m3

Designs
> Wall, ceiling and roof panels
> Partition walls 
> Curved shell load-bearing structures
> Bridges

Joining & bonding
> Openings, cut outs
> Grooves, joint formation
> Lifting loops
> Special factory assembly/trimming

CROSS SECTION VALUES LENO STANDARD THICKNESSES

51 3 17-17-17 51 0.26 510 434 1,105

61 3 17-27-17 61 0.31 610 620 1,892

71 3 27-17-27 71 0.36 710 840 2,983

81 3 27-27-27 81 0.41 810 1,094 4,429

85 5 17-17-17-17-17 85 0.43 850 1,204 5,118

KIL 85* 11 27-Kerto-27 85 0.43 850 1,204 5,118

93 3 33-27-33 93 0.47 930 1,442 6,703

95 5 17-17-27-17-17 95 0.48 950 1,504 7,145

99 3 33-33-33 99 0.50 990 1,634 8,086

105 type 2 5 27-17-17-17-27 105 0.53 1,050 1,838 9,647

115 type 1 5 27-17-27-17-27 115 0.58 1,150 2,204 12,674

125 5 27-27-17-27-27 125 0.63 1,250 2,604 16,276

135 5 27-27-27-27-27 135 0.68 1,350 3,038 20,503

147 5 33-27-27-27-33 147 0.74 1,470 3,602 26,471

153 type 1 5 33-27-33-27-33 153 0.77 1,530 3,902 29,846

165 5 33-33-33-33-33 165 0.83 1,650 4,538 37,434

174 6 33-27-27-27-27-33 174 0.87 1,740 5,046 43,900

186 6 33-27-33-33-27-33 186 0.93 1,860 5,766 53,624

189 type 2 7 27-27-27-27-27-27-27 189 0.95 1,890 5,954 56,261

201 7 27-33-27-27-27-33-27 201 1.01 2,010 6,734 67,672

207 type 1 7 27-33-27-33-27-33-27 207 1.04 2,070 7,142 73,915

219 7 33-33-27-33-27-33-33 219 1.10 2,190 7,994 87,529

231 7 33-33-33-33-33-33-33 231 1.16 2,310 8,894 102,720

240 8 27-33-27-33-33-27-33-27 240 1.20 2,400 9,600 115,200

252 8 33-33-27-33-33-27-33-33 252 1.26 2,520 10,584 133,358

264 8 33-33-33-33-33-33-33-33 264 1.32 2,640 11,616 153,331

273 9 33-33-27-27-33-27-27-33-33 273 1.37 2,730 12,422 169,553

285 9 33-33-27-33-33-33-27-33-33 285 1.43 2,850 13,538 192,909

297 type 1 9 33-33-33-33-33-33-33-33-33 297 1.49 2,970 14,702 218,317

Values based on 1 m board width, cross sections optimised for single axle load relief. Manufacture and 
pre-dimension of special cross sections, particular for biaxial loaded plates, are available on request.

* see page 14



6

51 10,590 0.117 23.11 0.92 410 0.005 2.67 0.67
61 10,050 0.190 21.93 0.97 950 0.018 4.68 0.89
71 10,850 0.324 23.67 0.89 150 0.004 1.37 0.48
81 10,590 0.469 23.11 0.92 410 0.018 2.68 0.67
85 8,710 0.446 19.00 1.05 2,290 0.117 8.33 0.55
KIL 85* 10,470 0.536 22.84 0.93 490 0.025 2.93 0.67
93 10,730 0.719 23.41 0.91 270 0.018 2.03 0.58
95 8,340 0.596 18.20 1.10 2,660 0.190 9.04 0.62
99 10,590 0.856 23.11 0.92 410 0.033 2.68 0.67
105 type 2 9,790 0.944 21.36 0.99 1,210 0.117 5.44 0.45
115 type 1 9,500 1.204 20.73 1.02 1,500 0.190 6.17 0.51
125 9,010 1.466 19.66 0.85 1,990 0.324 7.64 0.42
135 8,710 1.786 19.00 0.87 2,290 0.470 8.33 0.46
147 9,230 2.443 20.16 0.84 1,770 0.469 7.01 0.42
153 type 1 9,090 2.713 19.83 0.85 1,910 0.570 7.33 0.44
165 8,710 3.261 19.00 0.87 2,290 0.857 8.33 0.46
174 8,700 3.819 18.98 0.90 2,300 1.010 8.08 0.51
186 8,540 4.579 18.63 0.93 2,460 1.319 8.32 0.54
189 type 2 10,170 5.722 22.19 0.79 830 0.467 4.23 0.33
201 10,310 6.977 22.49 0.78 690 0.467 3.74 0.31
207 type 1 10,230 7.561 22.32 0.79 770 0.569 4.00 0.32
219 10,350 9.059 22.58 0.78 650 0.569 3.57 0.31
231 10,170 10.447 22.19 0.79 830 0.853 4.23 0.33
240 9,850 11.347 21.49 0.84 1,150 1.325 5.02 0.42
252 10,010 13.349 21.84 0.82 990 1.320 4.54 0.40
264 9,800 15.026 21.38 0.83 1,200 1.840 5.24 0.41
273 9,820 16.650 21.43 0.76 1,180 2.001 4.98 0.45
285 9,740 18.789 21.25 0.76 1,260 2.431 5.12 0.48
297 type 1 9,510 20.762 20.75 0.77 1,490 3.253 5.85 0.48

IDENTIFICATION Emean RIGIDITY fm,k fv,k Emean RIGIDITY fm,k fv,k

E x I E x I
LENO N/mm2 Emean+12 Nmm2 N/mm2 N/mm2 N/mm2 Emean+12 Nmm2 N/mm2 N/mm2

STRESS AS BOARD DIN 1052: 2008-12 (EC 5)

PARALLEL TO THE GRAIN PERPENDICULAR TO THE GRAIN 
OF THE OUTER LAYER OF THE OUTER LAYER

VALUES FOR LENO STANDARD CROSS SECTIONS FOR CALCULATING 
IN ACCORDANCE WITH GENERAL TECHNICAL APPROVAL Z-9.1-501

* see page 14

Structure Pre calculation tools
available

on request

Notes:
> The stiffness values are calculated by E05 = 5_

6
· Emean

> In the official building approval, it is not the cross sections as such which are
regulated, but the calculation methods for measuring arbitrary cross-sections.

> In calculating the bending proportion resulting from shear deformation, the
ratio between the length/width of the building component should be taken
into account from the outset onwards L:D < 30. This way a shear module 
G = 60 N/mm2 is applied across the overall thickness of the panel.

> www.finnforest.com



7

51 7,330 16.00 9.33 14.00 17.70 3,670 8.00 4.67 7.00 4.90 0.67 2.24
61 6,130 13.38 7.80 11.70 22.50 4,870 10.62 6.20 9.30 7.80 0.89 1.87
71 8,370 18.25 10.65 15.97 23.30 2,630 5.75 3.35 5.03 4.90 0.48 1.61
81 7,330 16.00 9.33 14.00 28.10 3,670 8.00 4.67 7.00 7.80 0.67 1.41
85 6,600 14.40 8.40 12.60 28.20 4,400 9.60 5.60 8.40 17.70 0.80 3.20
KIL 85 6,990 15.25 8.89 13.34 30.00 2,735 7.48 6.20 6.93 8.90 1.27 –
93 7,810 17.03 9.94 14.90 31.50 3,190 6.97 4.06 6.10 7.80 0.58 1.23
95 7,060 15.41 8.99 13.48 29.80 3,940 8.59 5.01 7.52 22.50 0.72 2.40
99 7,330 16.00 9.33 14.00 34.30 3,190 8.00 4.67 7.00 9.50 0.67 1.15
105 type 2 7,440 16.23 9.47 14.20 34.80 3,560 7.77 4.53 6.80 17.70 0.65 2.17
115 type 1 7,750 16.90 9.86 14.79 36.80 3,250 7.10 4.14 6.21 22.50 0.59 1.98
125 6,250 13.63 7.95 11.93 43.30 4,750 10.37 6.05 9.07 23.30 0.86 1.83
135 6,600 14.40 8.40 12.60 44.80 4,400 9.60 5.60 8.40 28.10 0.80 1.69
147 6,960 15.18 8.86 13.29 48.90 4,040 8.82 5.14 7.71 28.10 0.73 1.55
153 type 1 7,120 15.53 9.06 13.59 49.90 3,880 8.47 4.94 7.41 31.00 0.71 1.49
165 6,600 14.40 8.40 12.60 54.70 4,400 9.60 5.60 8.40 34.30 0.80 1.38
174 7,590 16.55 9.66 14.48 53.80 3,410 7.45 4.34 6.52 41.20 0.62 1.31
186 7,810 17.03 9.94 14.90 56.20 3,190 6.97 4.06 6.10 47.10 0.58 1.23
189 type 2 7,860 17.14 10.00 15.00 62.10 3,140 6.86 4.00 6.00 28.10 0.57 1.21
201 8,040 17.55 10.24 15.36 65.70 2,960 6.45 3.76 5.64 28.10 0.54 1.14
207 type 1 8,130 17.74 10.35 15.52 67.00 2,870 6.26 3.65 5.48 31.00 0.52 1.10
219 8,290 18.08 10.55 15.82 70.60 2,710 5.92 3.45 5.18 31.00 0.49 1.04
231 7,860 17.14 10.00 15.00 75.90 3,140 6.86 4.00 6.00 34.30 0.57 0.99
240 8,530 18.60 10.85 16.28 74.50 2,480 5.40 3.15 4.73 47.10 0.45 0.95
252 8,640 18.86 11.00 16.50 78.30 2,360 5.14 3.00 4.50 47.10 0.43 0.91
264 8,250 18.00 10.50 15.75 83.00 2,750 6.00 3.50 5.25 50.40 0.50 0.86
273 7,490 16.35 9.54 14.31 90.20 3,510 7.65 4.46 6.69 45.70 0.64 1.25
285 7,640 16.67 9.73 14.59 92.90 3,360 7.33 4.27 6.41 50.40 0.61 1.20
297 type 1 7,330 16.00 9.33 14.00 97.60 3,670 8.00 4.67 7.00 54.70 0.67 1.15

IDENTIFIKATION E0,mean fm,0,k ft,0,k fc,0,k i0 E90,mean fm,90,k ft,90,k fc,90,k i90 fv,k fv,k
2

LENO N/mm2 N/mm2 N/mm2 N/mm2 mm N/mm2 N/mm2 N/mm2 N/mm2 mm N/mm2 N/mm2

VALUES FOR LENO STANDARD CROSS SECTIONS FOR CALCULATING 
IN ACCORDANCE WITH GENERAL TECHNICAL APPROVAL Z-9.1-501

MODIFICATION COEFFICIENTS SHAPING COEFFICIENTS, 
PARTIAL SAFETY COEFFICIENTkmod Utilisation class

Load effect duration class 1 2

Constant exposure 0.60 0.60

Long exposure 0.70 0.70

Average exposure 0.80 0.80

Short exposure 0.90 0.90

Very short exposure 1.10 1.10

Deformation coefficient

Service class 1 2

kdef 0,80 1,00

Material partial safety coefficient

γm 1,30

1  Values 0 and 90 are referring to span direction of outer lamellas

2  Those values are based on an (experts) report on the amendment to the LENO European Technical Approval ETA-10/0241

STRESS AS PANEL DIN 1052: 2008-12

Z-9.1-501
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PERMANENT 
LOAD

gk

CAT. IMPOSED 
LOAD

qk

1.5
2.0
2.8
3.0
4.0
5.0
1.5
2.0
2.8
3.0
4.0
5.0
1.5
2.0
2.8
3.0
4.0
5.0
1.5
2.0
2.8
3.0
4.0
5.0
1.5
2.0
2.8
3.0
4.0
5.0

A

C

A

C

A

C

A

C

A

C

201

201

201

219

153

135

135

153

153

165

240
252

252
264

186

201

125

115

125
135

135

6.5 m3.0 m 3.5 m 4.0 m 4.5 m 5.0 m 5.5 m 6.0 m

201

186

201

186

7.0 m

201

186

201

186

186

153

174

174

186

165

153

165

153

165

186

153

165

201125

115

125

153

135

135

115

125
135
153

71 105 125 165 186 174

219
231

219

231
240

231
252
201
207
219

207
219

219

231
240

207
219

231

174
186

219

219

207

207
186

174

174

231

174
186

165
174

186

201
174
186

165

186

174

174

174

174

153

201186
201
165

174

153

153

153

165

165
201

201

201

165

165

115

95

99

81
95
99

95

95

115

125

135

153

85

95

85

95

186
201
153
165

201

201

219

231

115
93

93
115

105

99

95
99

105
115
125

105
85

105

2.0

2.5

105

125
135
125

115

3.0

SPAN SIMPLY SUPPORTED BEAM

1.0

1.5

135
153
135
115

153

135

115

1.5
2.0
2.8
3.0
4.0
5.0
1.5
2.0
2.8
3.0
4.0
5.0
1.5
2.0
2.8
3.0
4.0
5.0
1.5
2.0
2.8
3.0
4.0
5.0
1.5
2.0
2.8
3.0
4.0
5.0

5.5 m3.0 m 3.5 m 4.0 m 4.5 m 5.0 m 6.0 m 6.5 m 7.0 m

264

252

231
240
252

219

252
201
207
219
231
240

240

219
231

201

231

201
219
231

186

219

165
174
186
201
219

207
219
231

201

201

201

186

219

219

165
186
201
207
165

207

186

201

186

201

174

201

201

174
186

165

201

165

153

186

201

135

174
186

165
174

153

186

165

165
174
186

153

153

174

135

165

174

135
153
165
174

153

165

153

165

135

153

135

125

125

153

135

135

153

125

135
153

125
135

115

135

125

125

115

125
135

125

115

105

125

125

105

115

115

115

105

105
115

115

105

105

93
105

95

93

95

95

93

93
95

93

95

95

95

81

95

85

81

81
85
81

95

93

71

95

219

201

85

93

93

105

153
153

174

231

115

153

125

153

165

125

186

85

85

81

85

A

C

A

C

A

C

A

C

A

C

2.0

2.5

3.0

1.0

1.5

81

99
105

115

PERMANENT 
LOAD

gk

CAT. IMPOSED 
LOAD

qk

DOUBLE SPAN BEAM (l2 = 0.8 x l1 bis l2 = l1)

The following tables serve to help pre-calculate Leno ceiling/floor
and roof. The stress must be calculated as a uniformly distributed
load at a right angle to the board level, parallel to the direction of

the grain of the outer layers. The presumed loads for ceiling/
floor superstructures and imposed loads must be calculated in
line with DIN 1055. The self weight is taken into account.

Structure



Calculation examples

Leno panel with axial force

Example: Point load 
onto narrow surface
HEB 300 on Leno 93, h = 3 m, 
Nd = 280 kN (KLED = short)

Verfication of end grain bearing:
> Abrutto = 300 mm · 93 mm =

27.900 mm2 (Bearing surface)

> Compression stress

σc,0,d =                   = 10,03 N/mm2

> Compression strength

fc,0,d =                     = 10,31 N/mm2

(fc,0,k see table page 7)

> Verification:            =             = 0,97 ≤ 1

Verification of compression strength 
considering buckling:

> Effective length lef = 3.000 mm
> Radius of gyration i = 31,5 mm 

(see table page 7)

> Slenderness ratio λ =         = 95

> Instability factor kc = 0,46 (linear interpolated)
> For Abrutto,eff: suggest: load spreading 15° ( in 2 directions), 

Detectable at half buckling length (i.e. 1,5 m)
> Abrutto,eff = (300 mm + 2 · tan 15° · 1.500 mm) · 93 mm = 102.658 mm2

> Compression stress σc,0,d =                  = 2,73 N/mm2

> Verification: =                       = 0,58 ≤ 1

Leno panel acting as beam

Example: lintel
Leno 85, horizontal span direction, 
length of lintel = 2 m, height of lintel = 30 cm, 
gk = 8 kN/m, qk = 7 kN/m, (KLED = middle)

Determination of internal forces and the
deformation of the simply supported beam:

> Md = 10,65 kNm
> Vd = 21,3 kN
> wg,inst = 1,3 mm, with 

(E0,mean see table page 7)

> wq,inst = 1,2 mm, with

(E0,mean see table page 7)

Verification of bending stress:
> Bending stress

σm,0,d =        =                            = 8,35 N/mm2

> Bending strength

fm,0,d =                    = 8,86 N/mm2

(fm,0,k see table page 7)

> Verification:                =            = 0,94 ≤ 1

Verification of shear stress:

> Shear stress τd = 1,5 ·                = 

= 1,25 N/mm2

> Shear strength fv,d =                  = 1,97 N/mm2

(fm,0,k see table page 7)

> Verification:           =               = 0,63 ≤ 1

Verification of service ability:
> The deformation limits

should be defined
according to usage,
and compared with the
expected deformation

Leno panel with shear stress

Example: bracing shear wall
Leno 93, panel width = 2,5 m, Fd = 70 kN (KLED = short)

Verification of shear stress:
> Shear stress

τd =             =                     = 0,30 N/mm2

> Shear strength fv,d =                    = 0,85 N/mm2

(fv,k see table page 7)

> Verification: =            = 0,35 ≤ 1

EI = 6.600 · 85 · 3003

12 

0,9 · 14,9
1,3

280.000
27.900

σc,0,d

fc,0,d

10,03
10,31

280.000
102.658

σc,0,d

kc · fc,0,d

Fd

t · b
70.000

93 · 2.500

τd

fv,d

0,30
0,85

0,9 · 1,23
1,3

2,73
0,46 · 10,31

lef

i

EI = 6.600 · 85 · 3003

12 

0,8 · 14,4
1,3

σm,0,d

fm,0,d

Vd

(b · h)

8,35
8,86

1,5 · 21,3 · 103

85 · 300
0,8 · 3,2

1,3

τd

fv,d

1,25
1,97

10,65 · 106 · 6
85 · 3002

Md

W

support
load

horizontal
load Fh

horizontal
load Fh

compression

tension

load

9

Values for Gl 24 c

MODIFICATION
FACTORS

λ kc

0 1.00
10 1.00
20 1.00
30 0.98
40 0.96
50 0.92
60 0.85
70 0.74
80 0.61
90 0.50

100 0.42
110 0.35
120 0.30
130 0.25
140 0.22
150 0.19
160 0.17
170 0.15
180 0.14
190 0.12
200 0.11
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Joints and connections DIN 1052: 2008-12

1 Screw diameter 8, 10 oder 12 mm; Predrill with 0,7 d for screwes d = 10 or 12 mm.

LOAD-BEARING CAPACITY FOR JOINTS AND FASTENERS IN LENO

JOINTS AND FASTENERS SIDE SURFACES NARROW SURFACES

Proprietary connectors
Recessed connectors
Ring and sheas plate connectors DIN 1052, 13.3.2 (2) only type A1: DIN 1052, 13.3.4 (4)
type A1 and B1 (Appel)

Tooth plate connectors
Ring and sheas plate connectors DIN 1052, 13.3.3 (2) only type C1: DIN 1052, 13.3.4 (7)
type C1–5 (Bulldog)
Ring and sheas plate connectors DIN 1052, 13.3.3 (2) only type C10: DIN 1052, 13.3.4 (7)
type C10–11 (Geka)

Dowels/bolts DIN 1052, 12.2.2 (1), 12.2.3 (4) 12.3 (8) permissible construction

Nails Shear DIN 1052, 12.5.2 (4), 12.2.3 (4) 12.3 (8) permissible construction
Minimum diameter dn = 4 mm Minimum diameter dn = 4 mm

Withdrawal in accordance with approval Z-9.1-501: 3.3.3.3., permissible construction
Minimum diameter dn = 4 mm, Minimum diameter dn = 4 mm
only special nails of the load-bearing 
class 3 are allowed to be taken into account

Screws Shear in accordance with approval in accordance with approval 
Z-9.1-501: 3.3.3.4., Z-9.1-501: 3.3.3.4.
Minimum diameter dn = 4 mm, same value Minimum diameter dn = 8 mm,
for the embedding strength like plywood reduce embedding strength

Withdrawal DIN 1052, 12.8.2 (7), in accordance with approval
Minimum diameter dn = 4 mm Z-9.1-501: 3.3.3.4.

Minimum diameter dn = 8 mm,
reduce withdrawal parameter

SPACING OF JOINTS AND FASTENERS IN LENO

DIRECTION OF GRAIN MINIMUM SPACING 
(REGARDLESS OF FORCE 
GRAIN DIRECTION)

Proprietary connectors Distance (minimum) in accordance with DIN 1052 13.3.2 Table 18, 
13.3.3 Table 20 and 21 and 13.3.4 Table 22

Dowels/bolts
between adjacent fasteners a1 5 d

a2 5 d

from loaded edge/end a1,t 5 d
a2,t 5 d

from unloaded edge/end a1,c 3 d
a2,c 3 d

Nails not pre-drilled
between adjacent fasteners a1 10 d resp. 12 d

a2 5 d

from loaded edge/end a1,t 12 d resp. 15 d
a2,t 7 d resp. 10 d

from unloaded edge/end a1,c 7 d resp. 10 d
a2,c 5 d

Screws
between adjacent fasteners a1 10 d resp. 12 d

a2 5 d

from loaded edge/end a1,t 42 mm1

a2,t 42 mm1

from unloaded edge/end a1,c 42 mm1

a2,c 42 mm1

Side surface

Narrow surface

Grain direction of outer la
yer

Straight grain wood

Cross grain wood



11

Leno partition walls were developed due to the high acoustic demands
between living units. The airborne resistance of Leno partition walls can
be as high as 75 dB by a total wall thickness of less then 350 mm. All build
ups perform very well in regards to sound insulation especially in the
range of low frequencies. The performance was confirmed by several lab
and site tests. The chart on pages 15 shows the differences by comparing
different partition wall build ups. The higher the gradient the better the 
airborne resistance of the build up.

Furthermore we developed the wall systems further in order to simplify
and to speed up the assembling process on site. As an example shown
build ups can be delivered with gypsum fibre boards to achieve fire
resistance already fixed to the wall superstructure.

Partition walls

TECHNICAL DATA

PARTITION WALL 1 PARTITION WALL 2 PARTITION WALL 3

Sketch

Wall-built-up Plasterboard 12.5 mm Plasterboard 12.5 mm Plasterboard 12.5 mm
from the left Leno 81.0 mm LenoStrand 84.0 mm Leno 81.0 mm
to the right Fermacell 2 x 15.0 mm Fermacell 2 x 15.0 mm Fermacell 2 x 15.0 mm

Air gap 100.0 mm Air gap, partial insulated 100.0 mm Air gap 40.0 mm
Fermacell 2 x 15.0 mm Fermacell 2 x 15.0 mm Fermacell 2 x 15.0 mm
Leno 81.0 mm LenoStrand 84.0 mm Leno 81.0 mm
Plasterboard 12.5 mm Plasterboard 12.5 mm Plasterboard 12.5 mm

Dimension Overall thickness 347.0 mm Overall thickness 353.0 mm Overall thickness 287.0 mm

Sound insulation Rw 68 dB Rw 75 dB Rw 65 dB

Fire protection F 90-B from the internal side F 90-B from the internal side F 90-B from the internal side
F 30-B from the compartment F 30-B from the compartment F 30-B from the compartment

Source: Holtz, F., Hessinger, J., Rabold A., u.a.: INFORMATIONSDIENST HOLZ, 
holzbau handbuch, R3/T3/F4, Schallschutz Wände und Dächer, 

Hrsg. Holzabsatzfonds u. DGfH, Bonn/München 2004
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Partition wall in masonry construction
Standard post and beam partition wall  
Leno-Partition wall 2
Leno-Partition wall 1
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Construction

Wall joint with joint covering strip flush to surface

Exterior/interior wall connection

Corner joint exterior wall

Windows / Installations / Interfaces

Eaves detail, roof construction with visible rafters

Window connection horizontal cut Installation of empty socket

* Note: Eaves plates are only necessary for the projecting roof area.

RoofWall

*
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Base (Details)Ceiling

Ceiling detail with field connection

Detail connection Leno ceiling on floor-to-floor exterior wall

Detail connection timber beam ceiling 
on exterior wall with NHT connectors

Plinth detail, perimeter insulation drawn upwards

Building partition wall

The detailed solutions depicted are suggestions for
construction. 

More details 
available 

on request

> www.finnforest.com
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U-value Leno 85 mm  
Insulation with TCG 040 or TCG 035 
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Kerto in Leno

Kerto in Leno was specifically developed for external walls to
extend the Leno building system. This differs from the classical
Leno laminated timber only in the middle layer – a stable, large-
scale Kerto-LVL panel is used instead of another layer of spruce
boards. Laminated pine boards are glued onto both sides. On the
room-side surface channels are pre-drilled at the factory to
allow quick and easy connection and routing of cables and pipes.
In addition to the existing strengths of the Leno-building system
Kerto in Leno also add an intelligent air-tightness concept.
Thanks to the middle layer of Kerto there are no gaps in the
exterior wall. The result is an airtight, though still breathable
building envelope. Heat loss by a few simple and clearly defined
component connections is significantly minimized.

Construction
> Symmetric, 3-layer build up, 85 mm
> Surface layers 27 mm, finger-jointed selected pine
> Kerto middle layer 31 mm
> Largest dimensions: 3.20 m x 12.00 m

Advantages / Uses
> Increased static load capacity due to kerto core
> Simple and dearly defined component connections
> Installation of prefabricated channels for electrical

cables

Building physics

Thermal insulation

Leno has a special heat conductivity of 0.13 W/mK, which is the same as solid
spruce. Insulating Leno-buildings can be done with any insulation material now
on the market (softwood fibre, mineral fibre, PS, PUR, hemp, …). The diagram
below shows the heat transition coefficients of an exterior wall (85 mm) as
calculated according to EN ISO 6946 depending on the thickness of insulation
system applied to the whole surface.

External wall connection Kerto in Leno

U-value = 
0,17 W/m2K

48 200 85 12,5

THERMAL CHARACTERISTICS

Special heat conductivity λ 0,13 W/mK

Special heat capacity c ~ 2,10 kJ/kgK

Density ρ ~ 500 kg/m3

Example of construction:
Gypsum plaster board 12.5 mm
Leno 85 mm
Softwood fibre HCG 040 200 mm
Ventilated cladding 48 mm
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Air-tightness

Leno is air-tight with a minimum of 5 layers.
Additional sealing of the surface is not required. Interfaces and joints i.e. (socket
connection, windows, doors, lintel connection …) must be sealed with suitable
materials.

You can request further information from Finnforest Merk GmbH.

Moisture protection

Leno is open to vapour diffusion and depending on the moisture content of the
wood, it has a diffusion figure between µ = 40 and µ = 80.
When using a vapour permeable exterior insulation, vapour barriers are not
required.

Passivhaus External corner connection

Detail A

Passivhaus Base detail

Connections without thermal bridges

Heat losses due to thermal bridging are critical especially for highly insulated
buildings. To support the designers and engineers, we developed certified
details together with the “Passivhaus Insitut” in Darmstadt/Germany.

Please contact us, should you wish to receive further information.

Pressure difference
50 Pa

Fan

MOISTURE PROTECTION CHARACTERISTICS

Steam diffusion µ 40–80
resistance figure

sD-value (85 mm) sD 3.4–6.8 m

sD-value (115 mm) sD 4.6–9.2 m

> www.finnforest.com

geprüfter
Anschluss

PASSIV
HAUS

Komponente
geeignete

Dr. Wolfgang Feist

Kombriband
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Building physics

Fire performance

The requirements for protection against fire can be
achieved using the following measures: 

> ”Warm calculation“ (DIN 4102)

> Additional wooden layers applied
directly in the manufacturing process
that are not required for structural
calculation

> Alternative by using chart to the right

We would be happy to provide you with a pre-
calculation.

FIRE-PROOFING CHARACTERISTICS

Charring rate v = 0,7 mm/min

Fire resistance duration F 30-B / F 60-B / F 90-B

Acoustic performance

The solid cross sections make it possible to achieve very good
acoustic performances for both ceilings and walls. The following

contains examples of tested structures. You can request further
measured values and suggestions from Finnforest Merk GmbH.

THICKNESS OF CLADDING ON LENO FOR FIRE-RESISTANCE 
CLASSIFICATION

CLADDING MATERIAL THICKNESS OF THE CLADDING in mm

direct fixing or fixed on Wall Ceiling building
a sub-frame/substructure components components

≥ 85 mm ≥ 115 mm

F 30-B Gypsum plasterboard, fire-proofing 12.5 9.5

Fibre reinforced gypsum boards (Fermacell) 10 10

F 60-B Gypsum plasterboard, fire-proofing 20 15

Fibre reinforced gypsum boards (Fermacell) 20 15

F 90-B Gypsum plasterboard, fire-proofing 15 + 15 15 + 15

Fibre reinforced gypsum boards (Fermacell) 15 + 15 15 + 15

IW (D) 8 RW = 37 DBIW (D) 8 RW = 37 dB

Leno 81.0 mm

AW (D) 7 RW = 49 dB

Formwork cladding 25.0 mm

Counter batten 28.0 mm

Battens 28.0 mm

Sarking membrane 18.0 mm

Mineral wool TCG 035 140.0 mm
with supporting structure

Leno 85.0 mm

Gypsum plasterboard 15.0 mm

Internal walls

IW (D) 8 RW = 37 DBIW (D) 9 R’W = 52 dB

Gypsum plasterboard 2 x 12.5 mm

Air gap 27.0 mm

Leno 115.0 mm

Gypsum plasterboard 15.0 mm

External walls

AW (D) 8 RW = 52 dB

Render system 13.5 mm

Mineral wool WLG 040 120.0 mm

Leno 85.0 mm

Gypsum plasterboard 15.0 mm
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Floors / Ceilings

Building partition walls

GTW (D) 1 RW ≥ 68 dB

Gypsum plasterboard 12.5 mm

Leno 81.0 mm

Fermacell 2 x 15 mm 30.0 mm

Air gap 100.0 mm

Fermacell 2 x 15 mm 30.0 mm

Leno 81.0 mm

Gypsum plasterboard 12.5 mm

GTW (D) 4 R’W ≥ 67 dB

Gypsum plasterboard 12.5 mm

Leno 81.0 mm

Fermacell 2 x 15 mm 30.0 mm

Mineral wool EN 13162 40.0 mm

Air gap 60.0 mm

Brick wall 1.400 kg/m3 240.0 mm

Render 1.000 kg/m3 15.0 mm

GTW (D)2 RW = 75 dB

Gypsum plasterboard 12.5 mm

LenoStrand 84.0 mm

Fermacell 2 x 15 mm 30.0 mm

Mineral fibre tile Type T 40.0 mm

Air gap 60.0 mm

Fermacell 2 x 15 mm 30.0 mm

LenoStrand 84.0 mm

Gypsum plasterboard 12.5 mm

DE (D) 1 Rw = 53 dB L n,w = 61 dB

Fermacell screed panel 25.0 mm

Impact sound insulation 20.0 mm
Isover acoustic EP3

Leno 135.0 mm

DE (D) 2 Rw = 62 dB L n,w = 51 dB

Fermacell screed panel 25.0 mm

Impact sound insulation 20.0 mm
Isover acoustic EP3

Fermacell backfill with 60.0 mm
honeycomb-panel

Paper as seperating layer

Leno 135.0 mm

DE (D) 4 Rw = 64 dB L n,w = 38 dB

Best screed panel 20.0 mm
(front glued)

Paper as seperating layer

Best screed panel 20.0 mm
(set with distance)

Impact sound insulation 30.0 mm
Isover acoustic EP1

Fermacell backfill with 60.0 mm
honeycomb-panel

Paper as seperating layer

Leno 135.0 mm

DE (D) 5 Rw = 73 dB L n,w = 40 dB

Cement screed 50.0 mm

Polyethylene foil
as dividing layer

Impact sound insulation 40.0 mm
Isover acoustic EP1

Fermacell backfill with 60.0 mm
honeycomb-panel

Leno 189.0 mm

DE (D) 7 Rw = 84 dB L n,w = 25 dB

Cement screed 50.0 mm

PE foil as dividing layer

Impact sound insulation 40.0 mm
Isover acoustic EP1

Fermacell backfill with 60.0 mm
honeycomb-panel

Leno 189.0 mm

Fermacell 2 x 15 mm 30.0 mm

Spring clip with cavity 27.0 mm
insulation Akustik SSP1

Fermacell 2 x 15 mm 30.0 mm
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Planning/Fabrication drawings

In order for a project to run smoothly, it is necessary to imple-
ment the general arrangement drawings by way of individual
component drawings. As a necessary consequence of this, the
depth of detail in the continuous planning increases. Upon

request, we provide parts of the planning process for you as part
our service package. Upon becoming involved, during the plan-
ning phase we establish three service levels. Through your own
work, you can control our involvement in the planning process.

Only Leno components shown in the stage 2 planning documents,
that you provide us with, will be produced. For example, this
can be a floor plan or a gable elevation. Defining the panels as
individual components on your part is not necessary. 

Only, if requirements arise on your part (e.g. due to installation
or structural reasons), we kindly ask you to mark these
correspondingly. If no other information exists to the contrary,
we divide the wall components ‘floor-to-ceiling’.

Stage 1

We need to receive from you …
> Architect's drawings

> Structural dimensioning

> Informations about wall built-up 
and detailed drawings

You will receive …
> Complete planning for the panel

> All individual construction drawings

> Timely clarification should any questions arise

> Pre-production documents for the further organi-
sation of the site and for clearance

Stage 2

We need to receive from you …
> Dimensioned wall, ceiling and roof elevations 

on a scale of 1:50

> Structural dimensioning

> Dimensioned plans for all floors

> Sectional drawings with height information

You will receive …
> Complete planning for the panels

> All individual construction drawings

> Timely clarification should any questions arise

> Pre-production documents for the further
organisation of the site and for clearance

Initial
drawing

Shop
drawings

Customers
involvement

Finnforest
Merk

Stage 1 Stage 2 Stage 3

Planning process 
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Tips for panel planning with lenotec building components

> Planned building shape in large
individual surface panels

> A construction is achieved with as few
joints as possible

> No modular grid needs to be taken into
account

> Windows and doors can be allocated 
as desired

When planning panels, prefabricated panels only require
maximum dimensions of panels and the desired transportation
width to be taken into account. With regard to waste is important
to note that we are only manufacture rectangular boards. For the
maximum panel sizes – 4.80 x 14.80 meters (or upon request
4.80 x 20.00) it is possible to nest the individual parts in a

rectangular form to avoid wastage. Upon request, we will happy
to provide you with information concerning permitted transport
widths / lengths for standard and special transport within
Germany or within the rest of Europe.
If using visual surfaces, please talk to us regarding detailed
planning instructions.

Processing the exterior walls of a detached house / panel planning

Stage 3

We need to receive from you …
> Complete individual construction drawings

on DIN A3 

> Optionally: DXF or DWG files for the components

You will receive …
> No further information, we shall produce and

deliver the panels according to your drawings

Elevation
Side elevation

(left)

Plan

Industry

Key
A Positioning number with the thickness of

the panel, type and details concerning the
surface quality on the (front) view side and
the rear view side.

B Direction grain of the panel’s surface layer

C Frame wood edge belonging to the panels
(seams, chamfered edges, bevels) 

D Drillholes (axis dimension, diameter,
counterbore), 
Standard: d = 6 mm, Ø = 40 mm 

E Installation routings (width, depth …),
Standard: width = 40 mm, depth = 30 mm
Socket drill hole (diameter, depth, …)
Standard IND and Fermacell: 
diameter = 100 mm, depth = 55 mm
Socket drill hole (diameter, depth,…) 
Standard: Visual surface 
diameter = 68 mm, depth = 55 mm 

F Side of the front view as floor plan and side
view

G The beam is kept as a safety measure
during transport and installation and
where necessary, removed on site – 
Minimum height: h = 16 cm
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Surface qualities

Apart from the standard “industrial quality” surface finish, various special surfaces are also available.

Industrie-
qualität

Industrial 
visible surface

Solid spruce
wood panel

Kerto Fineline
Premium

Oak
veneer

STANDARD SPECIAL SURFACE

Industrial quality surface

Industrial visible quality surface

Solid wood panel

Industrial quality

The planks are only graded by strength. There is no grading by
optical quality. Therefore discolouration, knots and other can
occur. The industrial quality should be covered afterwards.

Solid wood panel

This surface is recommended for visible components in i.e.
residential spaces. 3-layer-boards – grade A/B – are used to
substitute the outer standard lamellas. The result is a joint-free
surface with high aesthetic standards. If desired, other species
such as larch or Douglass fir can be requested.

Industrial visible quality

The surface is manufactured from selected finger-jointed and
planed lamellas made of spruce. The lamellas are not edge-
glued, small gaps in between may occur. This surface quality
is also available for curved elements.

> www.finnforest.com
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Further information 
regarding available 
surfaces on request

Kerto Fineline

Oak surface

Kerto Fineline Premium

The top layer is made of Kerto Fineline Premium, either one-
sided or both-sided for creating the unique and fine character
of the surface. Produced of Kerto Laminated Veneer Lumber
certified and quality monitored by the German Technical Approval.

This surface design could be produced joint less in lengths up to
19.80 m. It is possible as well to bulid curved elements with this
surface.

Oak veneer

The unique and smoothed surface of 5 mm thick oak veneers
with single or multiple knots up to a size of 35 mm in mostly
homogeneous distribution provide an elegant, rustic appearance.
During sorting, attention is focused on selecting mainly
homogeneous colour tones to be used for inner walls and
ceilings.

Note:
Deformations resulting from swelling and shrinking due to changes in moisture are an important characteristic of wood and wooden
construction materials. To keep the effects of this deformation low, the raw materials are dried mechanically. Leno panels are delivered
with a wood moisture level of 10 % +/– 2 %. This wood moisture level corresponds with levels that normally occur over the long term
in interior climates. Swelling and shrinking deformations are reduced to the minimum in this way. Ruling out swelling or shrinking in
general and the effects connected with this, e.g. crack formation, is not possible due to the natural properties of the wood. For visible
surfaces we recommend the use of spruce 3-S boards instead of a solid spruce board for Leno panels with parallel fibre layers in order
to reduce crack formation as much as possible.
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Special fields of application

Edgewise bending

Apart from its application as a board, Leno is also resilient in the direction of panels. Using this technique, supports over large openings
and projecting wall panels can be measured and realised easily.

Point supported structures

In special fields of application, Leno can demonstrate its advantages out the full. Stretched out, structures suspended on 2-axes can be
executed just as elegantly with Leno as filigrane point supported load carrying structures. Even in corner areas, lean and wide overhangs
can be created by using Leno. For special fields of application, it is possible to produce individually layered superstructure boards.

We would be happy to support you in developing optimal solutions for your project.

Parzival school, Karlsruhe (Germany) FEM

Source: Roos Aldershoff Fotografie Architect: Drost & van Veen ArchitectsNatuurbelevings Centrum, Almere (The Netherlands)
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Natural
degration

Sustainable
forestry retains

or increases 
the carbon
stores of 
forests

Atmosphere CO2

Energy recovery

Carbon 
store 

of products 
in use Mill

Sustainability / Quality assurance

Carbon Footprint

The spruce boards that form the raw material for the production
of Leno panels are sourced from sustainable forests. Since 1994
our patented vacuum pressure process enables us to create high
compression using an energy-saving process. Wood waste from
quality control or cutting process is recycled in the factory in a
biomass heating unit without affecting the balance of CO2 and
used to heat our wood drier and production halls. In this way we
maintain an ecological cycle with a minimum consumption of
energy for production.

Internal and external inspectors carry out on-going production
checks and ensure the Leno’s high level of quality control.

Carbon dioxide (CO2) emissions are the main cause of the
greenhouse effect and global warming. Carbon footprint shows
carbon dioxide emissions of the process behind the product.
Carbon footprint can be seen as a special form of life-cycle
assessment (LCA). Both are expected to show the magnitude
of the environmental effect caused by a certain activity.

When forests are managed sustainably they can act as carbon
sinks. The climate change mitigation effect can also be reached
by using forest residuals and by-products in energy production. 
The amount of CO2 enit’s by an midsize car in the period of ten
years is stored in a typical Leno single family house (approx.
32 m3). That means the car is running carbon neutral for ten
years based on annual mileage of 20.000 km and an CO2-
emission of 120 g/km.

Fossil carbon emission Leno
in kg CO2/m3 = 110

715 kg CO2/m3

carbon store

Genic carbon store 
Leno in kg CO2/m3 = 825

ETA-10/0241
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