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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof]
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Bamboo floorings —

Part 2:
Outdoor use
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For

Scope

5 document specifies the technical requirements, test methods and requirements-for th
age, packaging and marking of outdoor bamboo flooring.

applicable to outdoor bamboo flooring including bamboo laminated flooring,and bambg
ring.
Normative references

following documents are referred to in the text in such a’way that some or all of th
Ktitutes requirements of this document. For dated referénces, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

9424, Wood-based panels — Determination of dimensions of test pieces

9426, Wood-based panels — Determination of dimensions of panels

9427, Wood-based panels — Determinationofdensity

16978, Wood-based panels — Determination of modulus of elasticity in bending and of bendi
16979, Wood-based panels — Determination of moisture content

17959, General requirements‘for'solid wood flooring

20585:2005, Wood-based,panels — Determination of wet bending strength after immersi
0 degrees C or 100 degrees C (boiling temperature)

17009:2019, Fleoring of lignified materials other than wood — Characteristics, asses
fication of constariicy of performance and marking

Terms.and definitions

thé purposes of this document, the following terms and definitions apply.

e handling,

o scrimber

Pir content
pplies. For
[s) applies.

hg strength

bn In water

sment and

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

3.1

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/

bamboo flooring
assembled bamboo-based panel used as floor boards

[SOURCE: ISO 21625: 2020, 3.3.4]
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3.2

bamboo scrimber

panel or lumber made of compressed bamboo fibre bundle strips or compressed bamboo fibre bundle
sheet

[SOURCE: ISO 21625: 2020, 3.2.17]

3.3
laminated bamboo flooring
flooring product made from laminated bamboo strips

[SOURCE: [SO 216257 2020, 3.3.4.2]

3.4
bamboo s¢rimber flooring
flooring pripduct made of bamboo scrimber (3.2)

[SOURCE: ISO 21625: 2020, 3.3.4.3]

3.5
bamboo opter layer
hard, compact sheath of bamboo culm which is exposed to the external environment

[SOURCE: ISO 21625: 2020, 3.1.3]

3.6
bamboo inner layer
soft inside [layer of the bamboo culm, serving as boundary to the hollow central portion of the culm

[SOURCE: ISO 21625: 2020, 3.1.4]

3.7
squareness
distance, d};, between the panel edge and the sideof the other arm of the square

Note 1 to enftry: The squareness is shown in Figute 1.

Dimensions in millimdtres

1000 #1

1000 1

Figure 1 — Example of squareness

3.8

decay

decomposition of bamboo by fungi or other micro-organisms resulting in softening, progressive loss of
mass and strength, and often a change of texture and colour

2 © IS0 2022 - All rights reserved
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crack
lengthwise separation of the bamboo fibres caused chiefly by shrinkage in drying and/or mechanical
damage

3.10
gap

ope

ning on the face or bottom of the bamboo flooring (3.1) product

3.11
splinter

fila

4

4.1

The
Thd
sho

Any

As bamboo is a natural material, colour variations can occurnaturally or due to exposure t

tim

The

ment protrusion on the surface of bamboo scrimber (3.2)

Requirements

Appearance requirements

material used for the bamboo flooring shall be free from physical damage, decay and in
re may be variations from element to element, but the total impregsSion of the installed flq
v a homogeneous character.

part of the material that hinders preservation, bonding and finishing shall be removed ¢

h

appearance requirements of bamboo flooring foteutdoor use are indicated in Table 1.

Table 1 — Appéarance requirements

ect attack.
oring shall

ntirely.

b light over

Tyjpes of defects Laminated bamboo flooring Bamboo scrimber flogring
Bamboo outer Permitted if this does not irﬁpair the
layer bonding strength between thg bundles of
Bamboo inner the bamboo flooring?
layer Not permitted
Splinter
Cracks Not permitted
Gaps
a  |If the bonding strength between the bundles of the bamboo flooring is impaired by outer layer and inngr layer, they
shall be removed.
4.2 Dimension requirements
Theg ditnension requirements of bamboo flooring for outdoor use are indicated in Table 2.
©1S0 2022 - All rights reserved 3
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Table 2 — Dimension requirements

c duct Requirements
ommon produc
Parameters Test method dimensions Laminated Bamboo scrim-
bamboo flooring |ber flooring
L <2000 +1,0
IS0 9426 450 ~ 5800
(mm) >2 000 2,0
W, <200 +0,5
IS0 9426 60~220
(mm) >200 +1,0
e <20 +0,5
ISO 9426 8~38
(mm) >20 1,0
54
IS0 9426 <0,2
(mm m)
S
IS0 9426 <0,2
(%)
¢ convex
<0,2
(%) concave
ISO 17959
B convex
(%] concave <0,5
Key

L, =length (¢f surface layer)
W, = width (pf surface layer)
e = thicknes
Sq = squarenless
S, = spring
C=cup

B =bow

NOTE Otherspecific dimensions of the prodiictare permitted upon agreement of both supplier and buyer.

4.3 Property requirements

4.3.1 Physical and mechanical requirements

The physicpl and mechahical requirements of bamboo flooring for outdoor use are indicated in Table 3.

4 © IS0 2022 - All rights reserved
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Table 3 — Physical and mechanical requirements

flog
C

leng

Parameters Test method Unit |Laminated bamboo flooring Bamboo scrimber flooring
WM
Annex A % 6,0 < wy S wgy
(%)
6
s 1SO 9427 kg/m3 =500 2800
(kg/m°)
e
s Annex B % N/A <10 %
(%)
WS
Annex B % N/A <2,0
(%)
B, Annex C % not exceed 1/3 ¢ N/A
Myp? ISO 16978 MPa 260 260
M2 ISO 16978 MPa 26 000 26 000
ISO 20585:2005,
Fye MPa 235 235
Method A
EN 17009:2019, b b
B, (class) Annex B N/A DC2 DC2
Key
wy F moisture content
wg) = equilibrium moisture content
6 = flensity

thickness swelling

F width swelling

bonding quality

= modulus of rupture

= modulus of elasticity

= wet bending strength

decay prevention

Modulus of rupture and modulus of elasticity shall be tested only for flooring installed on battens.

The durability class.of bamboo flooring is defined as DC 1, DC 2, DC 3, DC 4, and DCS5 based on the mass lo
ring after laboratery decay tests. The mass lossis 5 % ~10 % for DC 2.

The cumulative/ratio of delamination in each separate individual glueline on all sides shall not exceed 1/
th of glueline.

s of bamboo

B of the total

4.3

2 Other declarations at the time of the first delivery

Wh

raditic annlicahle tho follawing can bho declared accardinaly if reauired by reaulatione
PP TSy \as 1) =4 o or ot o BTY7 orer oy b Tt

emissions

and content of dangerous substances, reaction to fire, slip resistance and sound absorption quality.

5

5.1

Test samples

Sampling

Specimens shall be obtained at a distance of 20 mm from the edge of the flooring sample. The flooring
sample with defects that affect the test precision shall be avoided.

©IS
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5.2 Dimensions and quantity

5.2.1 Laminated bamboo flooring

Laminated bamboo flooring specimens shall be made according to Table 4 and Figure 2. The schematic
diagram of sampling (Figure 2) shows the flooring sample with a length of 1 860 mm and a width
of 137 mm. If the product size is smaller than the specimen dimension requirement or the quantity

requirement is not met, extra flooring samples shall be taken.

Table 4 — Dimensions and quantity of test samples

bved.

Parameters Test sample dimension Quantity (piece)
(mm)
) 50 x 50 6
Wi 50 x 50 4
Mg ? W: (50 +1)b .
M2 [:20xe+50¢
B, 75 %75 10
W:(50+1)b
Fi 6
[:20xe+50¢
Key
6 = density
wy 3 moisture Content
M, F modulus of rupture
M, F modulus of elasticity
B, =|bonding quality
Fys 3 wet bending strength
W =width
[ =1¢ngth
e = thickness

The tongues and grooves of(specimens for modulus of rupture and modulus of elasticity test shall be

The width, W, shall be (50 + 1) mm.

The length shall bevatleast 20 times the nominal thickness plus 50 mm.

© IS0 2022 - All rights reserved
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1860 mm

137 mm

| 4] 4 as
4% g : |T g 2|4|1I

Key

1 density

2 moisture content

3 modulus of rupture and modulus of elasticity

4 | bonding quality

5 [wetbending strength

a | Outer edge trimmed in length of 50 mm.

b | Outer edge trimmed in width of 5 mm.

NOTE This figure shows the flooring sample with a length of 1 860 mm and a width of 137 mm.

5.22 Bamboo scrimber flooring

Thd
size
flod

Figure 2 — Schematic diagram of sampling

bamboo scrimber flooring specimens shall be taken ac¢cording to Table 5 and Figure 3. If {
is smaller than the specimen dimension requirement-or the quantity requirement is not
ring samples shall be taken.

Table 5 — Dimensions;and quantity of test samples

he product
met, extra

Parameters Test sa@ple dimension Quantity (piece)
(mm)
6 50 x 50 6
Wiy 50 x 50 4
e 50 x 50 8
|74 50 x 50
Key
6 = density

wy = moisturé.Content
e, = thickness swelling
W, = width swelling

M, pE"modulus of rupture

M ;. = modulus of elasticity

©IS

B, = bonding quality

Fys = wet bending strength
w = width

[ =length

e = thickness

removed.

b The width, W, shall be (50 + 1) mm.

¢ Thelength shall be atleast 20 times the nominal thickness plus 50 mm.

a  The tongues and grooves of specimens for modulus of rupture and modulus of elasticity test shall be

02022 - All rights reserved
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wy = moisture Content

e, = thickness swelling

W, = yvidth swelling

M, =|modulus of rupture
M, =|modulus of elasticity
B, = Honding quality

Fys = et bending strength
w = wlidth

[ =lergth

e = thjckness

remoyed.

Table 5 (continued)
Parameters Test sample dimension Quantity (piece)
(mm)
M p? W:(50+1)b .
Mg [:20xe+50¢
B, 75 % 75 10
W:(50+1)b
[:20xe+50¢
Key
6 = dgnsity

a2 The tongues and grooves of specimens for modulus of rupture and modulus of elasticity test shall be

b The width, W, shall be (50 + 1) mm.

¢ Thelength shall be atleast 20 times the nominal thickness plus 50 mm.

1860 mm

137 mm
N
()

density
moistufe content

bondinlg quality

thickngss swellihg’and width swelling
modulrIls ofripture and modulus of elasticity

N Ul W N

wet bending strength

%)

Outer edge trimmed in length of 50 mm.

b Quter edge trimmed in width of 5 mm.

NOTE This figure shows the flooring sample with a length of 1 860 mm and a width of 137 mm.

Figure 3 — Schematic diagram of sampling

© IS0 2022 - All rights reserved
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6 Handling, storage, packaging and marking

6.1 Handling, storage and packaging

The manufacturer shall provide procedures and methods for product handling and packaging as well as
suitable storage areas to prevent product damage.

6.2 Marking

By agreement between buyer and supplier, the package shall be clearly marked with the following
infdrmation as a minimum:

— |name and address of manufacturer or supplier;
— |trade name;

— |areference to this document (i.e. ISO 21629-2);
— |dimensions;

— |bamboo species;

— |date of production and/or batch number;

— |quantity of products and/or covered surface.

©1S0 2022 - All rights reserved 9
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Annex A
(normative)

Determination of moisture content

A.1 Prineiple

In case of dispute, the moisture content of laminated bamboo flooring shall be determined byrthe dven
drying method in accordance with ISO 16979. For bamboo scrimber flooring, the following/modified
method shall apply.

A.2 Method (modified)
— The oven-dry test shall begin with 48 hours of continuous drying.
— After the 48-hour period, weigh the specimen with an interval of 6 hour's.

— Weigh|the specimen until a difference in mass between two suetessive weighings separated by an
interval of 6 hours is less than 0,1 %.

10 © IS0 2022 - All rights reserved
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Annex B
(normative)

Test method of thickness and width swelling

Swe
test

B.2
B.2

B.2
(bo
B.5.
B.3

The

B.4
Tes
(65

the
oft

B.5

B.5

Med
0,0]

2.

[ pieces shall be conditioned to cohstant mass in an atmosphere with a mean relative |

he mass of the test pieces:

Princinle
€ipie

lling in thickness and width is determined by measuring the increase in thickness and W
piece after complete immersion in water.

Apparatus
1 Micrometer, as specified in ISO 9424.

2 Thermostatically controlled water bath, capable of maintaining a temperaturg
ling temperature) and in which the test pieces can be mdifitained in the conditions §

Dimensions

test pieces shall be square with a side length ef (50 £ 1) mm.

Conditioning

idth of the

of 100 °C
pecified in

umidity of

+5) % and a temperature of (20~# 2) °C. Constant mass is considered as having been regched when

difference between two successive weighing carried out at an interval of 24 h is no more

Method

.1 Thickness’‘and width measurement

sure the thickness and width of each test specimen before and after immersion to an 4
mmihaccordance with ISO 9424.

than 0,1 %

iccuracy of

B.5

.22 Immersion

Immerse the test pieces vertically in clean water with a pH value of 7 + 1 and a temperature of 100 °C
(boiling temperature) for 4 h. This temperature shall be maintained throughout the test period. During
the test, the test pieces shall be separated from each other and from the bottom and sides of the water
bath by at least 15 mm. The upper edges of the test pieces shall be covered by (25 * 5) mm of water
throughout the test. The water shall be changed after each test.

B.5

.3 Further procedure

After the immersion is completed, take the test pieces out of the water bath, remove excess water and
measure the thickness and width of each test piece within 10 min.

©IS
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B.6 Expression of results

B.6.1 Test piece

The swelling in thickness, G,, and width of each test piece, Gy, expressed as a percentage of the original

width, shal

€

[

G

1 be calculated according to the following Formulae:

~°1 %100

€1

where
W is
W, is
B.6.2 Pa

The swelli
taken from

Wy W,

the thickness of the test piece before immersion, in millimetres (mm);

the thickness of the test piece after immersion, in millimetres (mm).

1 %100

4

the width of the test piece before immersion, in millimetres.{thm);

the width of the test piece after immersion, in millimetres (mm).

hel

hg in thickness and width of a panel is the arithmetic mean of the results of all test pi¢
that panel. Express these values, as a percelitage, to one decimal place.

pCes

12
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