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Strength classed wood vs. bamboo

This document is written to explain more about strength classes used for wood and how this is related

to bamboo mechanical properties.

Strength classes of wood

For wood there exist several kind of strength classes. Strength classes are based on several material
properties of the wood like bending strength, E modulus, Density, etc. For solid wood there are C and
D classes. C classes for softwood species and D classes for hardwood species. See below a strength
classes table for C and D classes for solid wood materials. There are also strength classes for
laminated wood (GL classes).

Table 1 — Strength classes - Characteristic values

Softwood species Hardwood species

Ci4 | C16 | ci8 | C20 | C2z | C24 | ca7 | 30 | C35 | C40 | 45 | C50 | D18 | D24 | D30 | D35 | D40 | D50 | D&l l O70
Strength properties (in memz)
Bending fox 14 16 18 20 2 24 27 30 35 40 45 50 18 24 30 35 40 S0 60 70
Tension parallel frox 8 10 1" 12 13 14 16 18 21 24 27 30 11 14 18 ey 24 30 36 42
Tension perpendicular fisox | 04 |04 | 04 |04 | 04|04 |04 |04 | 04| 04|04 | 04| 06| 06| 06| 06| 06| 06| 06| 06
Compression parallel fene 16 17 18 19 20 2 22 23 25 26 27 pra] 18 ey 23 25 26 29 32 34

Compression pependicular | foms | 20 | 22 | 22 | 23 | 24 | 25 |26 | 27 |28 | 29| 31 | 32| 75| 78| 80| 81| 83| 93 |105] 135

Shear Fux 30 32 34 36 38 4.0 40 4.0 40 4.0 4.0 4.0 34 4.0 4.0 4.0 4.0 40 45 5.0

Stiffness properties (in kN/mm®)

Mean modulus Enrexn 7 8 9 95 10 11 11,5 12 13 14 15 16 95 10 11 12 13 14 17 20

of elasticity parallel

5 % modulus of Eoes | 47 | 54 | 60 | 64 | 67 | 74 | 77 | 80 | 87 | 94 |10 |107| & | 85 | 92 | 101|108 | 118|143 | 168
elasficity parallel

Mean modulus Esamen | 0,23 | 0,27 | 0,30 | 0,32 | 0,33 | 0,37 | 0,38 | D40 | 0,43 | 047 [ 050 | 053 | 063 | 067 | 0,73 | 080 | 0,86 | 093 | 1,13 | 1,33

of elasticity perpendicular
Mean shear modulus Gresn | 044 | 05 | 056|059 (063|069 [072|075| 081|088 |094 (100|059 (062|069 (075|081 |088|106]| 1,25

Density (in kg/m®)
Density Pe 280 | 310 | 320 | 330 | 340 | 350 | 370 | 380 | 400 | 420 | 440 | 460 | 475 | 485 | 530 | 540 | 550 | 620 | 70O 900

Mean density Prmean 350 | 370 | 380 | 390 | 410 | 420 | 450 | 460 | 480 | S00 | 520 | 550 | 570 | SBO | &40 | 650 | &60 | 750 | 840 | 1080

NOTE 1 Values given above for tension sfrength, compression strength, shear strength, 5% modulus of elasticity, mean modulus of elasticity
perpendicular to grain and mean shear modulus, have been calculated using the equations given in Annex A .

NOTE 2  The tabulated properiies are compatible with timber at a moisture content consistent with a temperature of 20 C and a relative humidity of
65 %.

NOTE3  Timber conforming to classes C45 and C50 may not be readily available.

NOTE 4 Characteristic values for shear strength are given for timber without fissures, according to EN 408. The effect of fissures should be covered in
design codes.

Table 1, from EN 338 — Structural Timber — Strength classes
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Using this table there can be made a relation between the different properties of the wood.

For example when you know a certain bending strength (e.g. 30 N/mm2), you can use the table to find
the related E modulus (11.000 N/mm?2), the related Density (530 kg/m3), etc. This can be done also
vice versa and with other properties. The bending strength value is used in the classification. In this

example D30.

Trying to compare wood classes with bamboo

When you try to compare wood classes (e.g. D30) with bamboo the following can be said:
1. Dis for solid hardwood; 30 stands for bending strength of 30 N/mm2
2. Bamboo N-finity has a bending strength of 56,7 N/mm2 edgewise and 50,8 flatwise. Much
higher as the hardwood in D30 class.
3. But using the table and check the related E modulus belonging to D30, the E modulus of solid
hardwood is 11.000 N/mm2. The E modulus of Bamboo N-finity is 9721 N/mm2 edgewise and

8866 N/mm?2 flatwise, which is a totally different E modulus.

Tables for bamboo

The tables for wood are based on data collected over many years. For bamboo the data is not

(limited) available and so these tables existing.

In general bamboo has a lower E modulus compared to wood, but a high bending strength. The
relation between for example bending strength and E modulus for bamboo is not the same as for

wood.
For bamboo we have to collect all the information ourselves by performing tests. We have done this

for Bamboo N-finity, Bamboo X-treme and for Solid High Density. For this a separate memo with

(characteristic) values is made.

Arjan van der Vegte — Manager Research and Development



