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Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.
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AMENDMENT NO. 1 JANUARY 2005
TO
IS 13958 :1994 BAMBOO MAT BOARD FOR
GENERAL PURPOSES — SPECIFICATION

( Page 2, clause 6.2 ) — Substitute the following for the existing:
‘6.2 Dimensions of bamboo mat boards shall be as follows:

2400 mm x 1 200 mm 1800 mm x 1200 mm
2 100 mm x 1200 mm 1 800 mm x 900 mm
2 100 mm x 900 mm

NOTE — Any other dimension as agreed to between the manufacturer and the purchaser may
also be used.’

( Page 2, clause 9.3.1, fourth line ) — Insert ‘not less than’ between ‘of” and
‘0.7 N/mm?".

( Page 2, clause 9.3.2, last line ) — Insert ‘not less than’ between ‘of® and
‘0.5 N/mm?.

( Page 2, clausf 9.3.3, fifth and sixth line ) — Insert ‘not less than® between
‘of” and ‘0.5 N/mm™'.

( Page 3, clauss 9.4.1, fourth and fifth line ) — Insert ‘not less than’ between
‘of’ and ‘4.5 N/mm*“’.

( Page 3, Slause 9.4.2, eighth line ) — Insert ‘not less than’ between ‘of’
and "3.0 N/mm™’.

( Page_ 3, clause 9.4.3, last line ) — Insert ‘not less than’ between ‘of’ and
*3.0 N/mm?.

( Page 3, clause 9.4.3 ) — Add the following new clause after 9.4.3:
9.5 Test for Modulus of Rupture (MOR) and Modulus of Elasticity (MOE)

Three test specimens for MOR and MOE from each sample of dimension as
specified in IS 2380 (Part 4), when tested for modulus of rupture and modulus of
elasticity in accordance with the method prescribed in IS 2380 (Part 4), the
average and minimum individual values shall be not less than the values given
below:



Amend No. 1 to IS 13958 : 1994

Average Minimum Individual
MOE (N/mm?) 3 000 2700
MOR (N/mm?) 2700 27

( Page 3, Annex A ) — Add the following at the appropriate place:
IS 2380 (Part4) : 1977  Method of test for wood particle boards and boards
from other lignocellulosic material : Part 4 :
Determination of static bending strength (modulus of
rupture and modulus of elasticity in bending) (first
revision)

(CED20)

Reprography Unit, BIS, New Delhi, India



AMENDMENT NO. 2 DECEMBER 2005
TO
IS 13958:1994 BAMBOO MAT BOARD FOR
GENERAL PURPOSES — SPECIFICATION

[ Page 3, clause 9.5 ( see also Amendment No. 1) ] — Substitute ‘30’ for
2700 for the Average valuc of MOR (N/mm”),

(CED20)

Reprography Unit, BIS, New Delhi, India



* AMENDMENT NO. 3 DECEMBER 2008
TO
IS 13958 : 1994 BAMBOO MAT BOARD
FOR GENERAL PURPOSES — SPECIFICATION

(Second cover page, Foreword) — Insert the following after the second
para as a separate para:

‘A scheme of labelling environment friendly products to be known as Eco-Mark
has been introduced at the instance of the Ministry of Environment and Forests
(MoEF), Government of India. The Eco-Mark shall be administered by the
Bureau of Indian Standards (BIS) under the BIS Act, 1986 as per the Resolution
No. 71 dated 21 February 1991 and Resolution No. 425 dated 28 October 1992
published in the Gazette of the Government of India. For a product to be
eligible for Eco-Mark, it shall also carry the Standard Mark of the BIS besides
meeting additional environment friendly requirements. For this purpose, the
Standard Mark of BIS would be a single mark being a combination of the ISI
Mark and the Eco logo. Requirements to be satisfied for a product to qualify
for the BIS Standard Mark for Eco friendliness will be optional. Manufacturing
units will be free to opt for ISI Mark alone also.

The Eco-Mark criteria is based on the Gazette Notification No. 170 dated
18 May 1996 for Wood Substitutes as Environment Friendly Products
published in the Gazette of the Government of India.’

(Page 1, clause 4.1) — Insert the following at the end of the clause:

‘For Eco-Mark bamboo mats shall be made from bamboo from sources other
than natural forests.’

(Page 3, clause 9.4.3) — Insert the following new clause at the end and
renumber the subsequent clauses:

‘10 ADDITIONAL REQUIREMENTS FOR ECO-MARK
10.1 General Requirements

10.1.1 The bamboo mat boards shall conform to the requirements of quality
specified in this standard.

10.1.2 The manufacturer shall produce to BIS environmental consent clearance

1



Amend No. 3 to IS 13958 : 1994

from the concerned State Pollution Control Board as per the provisions of
Water (Prevention and Control of Pollution) Act, 1974 and Air (Prevention and
Control of Pollution) Act, 1981 and Water (Prevention and Control of
Pollution) Act, 1977 along with the authorization, if required under the
Environment (Protection) Act, 1986 while applying for Eco-Mark appropriate
with enforced Rules and Regulations of forest department.

10.2 Specific Requirements

The bamboo mat boards shall be made from bamboo from sources other than
natural forests.

NOTE — The manufacturer shall provide documentary evidence by way of certificate or
declaration to Burcau of Indian Standards while applying for Eco Mark,

[Page 3, clause 10.1 (renumbered as 11.1)] — Insert the following matter
under the clause:

‘d) The criteria for which the bamboo mat board has been labelled as
Eco-Mark’.

(CED 20)

Reprography Unit, BIS, New Delhi, india



Wood Products Sectional Committee, CED 20

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by
the Wood Products Sectional Committee had been approved by the Civil Engineering Division
Council.

Bamboo mat board is made of two or more bamboo mats bonded with an adhesive. The mat
used is made by weaving thin, uniform strips of bamboo. In the present scenario, where availa-
bility of conventional timber has been reduced to considerable extent, the bamboo mat board
is expected to find extensive use in future. The product is now being produced and marketed in

India. This standard has therefore, been formulated to guide the manufacturers and users of
bamboo mat boards.

In the preparation of this standard, considerable assistance has been renderd by Indian Plywood
Industries Research and Training Institute, Bangalore.

The composition of the technical committee responsible for the formulation of this standard is
given at Annex C.

For the purpose of deciding whether a particular requirement of this standard is complied
with, the final value, observed or calculated, expressing the result of a test or analysis, shall be
rounded off in accordance with IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’.

The number of significant places retained in the rounded off value should be the same as that of
the specified value in this standard.
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Indian Standard

BAMBOO MAT BOARD FOR GENERAL
PURPOSES — SPECIFICATION

1 SCOPE

This standard covers the method of manufac-
ture and the rcquirements of bamboo mat board
used for general purposes.

2 REFERENCES

The Indian Standards listed in Anncx A are
necessary adjuncts to this standard.

3 TERMINOLOGY

3.1 For the purpose of this standard, the defi-
nitions given in IS 707 : 1976 and IS 6874 : 1973,
and the following shall apply.

3.1.1 Bamboo

Bamboos are tall perennial grasses found in
tropical and sub-tropical regions. They bzlong
to the family Poaceae and subfamily Bambu-
soidae,

3.1.2 Sliver

Slivers are thin uniform strips of bamboo pro-
cessed from bamboo culm.

3.1.3 Ma:

Mat is a woven sheet using thin slivers.

3.1.4 Interslivers

The overlaping area of the slivers in the mat.
3.1.5 Bamboo Mat Board

A board made of two or more bamboo mats
bonded with an adhesive.

3.1.6 Discolouration ( Sound )

A change from the normal colour of the bamboo
which does not impair the strength of bamboo
mat board.

3.1.7 Discolouration ( Unsound )

A change from the normal colour of the
bamboo which may have some effect on the
strength of bamboo mat board.

3.1.8 Delamination

Separation of mats through failure of glue.

4 MATERIALS
4.1 Bamboo

Any suitable specics of bamboo may be used
for making bamboo mat board.

4.2 Adhesive

Adhcsive for bonding bamboo mat board shall
be of phenolic type conforming to BWR type
specified in IS 848 : 1974.

5 MANUFACTURE
5.1 Bamboo Mats

Bamboo mats required for the manufacture of
bambono mat board shall be woven from slivers
of uniform thickness and width. Thickness of
slivers shall not be less than 0 5 mm and width
shall be in the range of 5 mm to 15 mm. Care
shall be taken to exclude the slivers with
epidermal layer.

5.1.1 Prophylactic Treatment

If transport or storage time of one month or
more is inevitable, mats shall be given prophy-
lactic treatment as per Group 9 in Table 2 of
IS 401 : 1982.

5.2 Application of Adhesive

Bamboo mats shall be applied with the adhesive
either by soaking or by spreading using mecha-
nical spreader.

5.3 Conditioning of Adhesive Coated Bamboo
Mats

Adhesive coated mats shall be allowed sufficient
length of open assembly time and/or passed
through a band dryer at elevated temperature
in the range of 80°C to 90°C to bring down the
moisture content of adhesive coated mats to 8
to 12 percent.

5.4 Assembly

Adhesive coated and conditioned mats shall be
assembled between two aluminium caul plates
whose surfaces are coated with relcasing agent.

5.5 Hot Pressing

Assembly of the adhesive coated mats shall be
hot pressed at not less than 140°C at a specific
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pressure of 1:5 N/mm* to 2:0 N/mm*. Hot
pressing time shall depend on the thickness of
the board.

5.6 Moisture Content of Bamboo Mat Board

After hot pressing the finished bamboo mat
board shall be conditioned to & moisture con-
tent not less than 5 percent and not more than
15 percent.

5.7 Preservative Treatment

5.7.1 For bamboo mat board manufactured by
applying the resin by soaking method, preser-
vative treatment shall be done by incorpora-
ting the preservatives like boron ( octaborate
or tetraborate ) into the resin before soaking
the mats. The preservative becomes non-leach-
able during hot pressing.

8.7.2 For bamboo mat board manufactured by
applying the resin by passing the mats through
mechanical glue spreader, the manufactured
boards shall be treated with non-leachable
type preservatives such as Copper-Chrome-
Arsenic ( CCA ), Copper-Chrome-Boron ( CCB)
or Acid-Copper-Chrome ( ACC) as per 5.2.2.3
of IS 5539 : 1969.

6 DIMENSIONS AND TOLERANCES

6.1 The dimensions of bamboo mat board shall
be quoted in the following order. The first
dimension shall represent the length; the second
dimension, the width; and the third dimension,
the thickness.

6.2 The dimensions of bamboo mat boards shall
be as given for plywood in IS 12049 : 1987.

NOTE — Any other dimension as agreed to between
the manufacturer and the purchaser may be used.

6.3 Thickness of bamboo mat boards shall be
specified depending upon the number of plies.
The thickness shall be measured up to one deci-
mal place of millimetre.

6.4 Tolerances

The following tolerances on the nominal sizes
of finished boards shall be permissible:

Dimension Toleronce
a) Length + 6 mm
—~ O0mm
b) Width + 3mm
~ Omm
¢) Thickness
Less than 6 mm =+ 10 percent
6 mm and above + S5 percent
d) Squareness 0-2 percent
¢) Edge straightness 0-2 percent

7 WORKMANSHIP AND FINISH

7.1 The bamboo mat boards shall be of uniform

thickness within the tolerance limit specified
in 6.4.

7.2 The faces of bamboo mat boards shall be
reasonably smooth and uniform in colour.

8 SAMPLING

8.1 The method of drawing representative
samples and the criteria for conformity shall be
as prescribed in IS 7638 : 1986 for BWR grade
plywood for general purposes ( IS 303 ).

9 TESTS
9.1 Test Specimen

9.1.1 Specimens of size S0 mm x 50 mm in full
thickness shall be cut from different positions
of the board selected as per 8.1.

9.2 Specimens cut from boards shall be subjec-
ted to the tests for bond strength. Bond strength
shall be deemed satisfactory if the requirement
specified either in 9.3 or 9.4 is complied.

9.3 Internal Bond Strength Test
9.3.1 Internal Bond Strength in Dry State

Six test specimz2ns prepared as per 9.1.1 when
tested in accordance with the method described
in IS 2380 ( Part 5) : 1977, shall give an average
and a minimum individual value of 0-7 N/mm?
and 0-5 N/mm? respectively.

9.3.2 Internal Bond Strength in Wet State

Six test specimens prepared as per 9.1.1 shall be
subjected to boiling in water for a period of
3 hours. Afterwards they shall be dried in
ambient conditions till they attain a moisture
content of 10 to 12 percent. The dried speci-
mens when tested in accordance with the
method described in IS 2380 2 Part 5): 1977
shall give an average and a minimum indivi-
dual value of 0-5 N/mm® and 03 N/mm?®*.

9.3.3 Mycological Test

Six test specimens prepared as per 9.1.1 shall
be subjected to attack by micro-organism as
per the method described in Annex B and then
tested as per IS 2380 ( Part 5 ) : 1977, shall give
an average and a minimum individual value of
0-5 N/mm® and 0-3 N/mm? respectively.

9.4 Surface Strength Test ( Alternative Test )
9.4.1 Surface Strength Test in Dry State

Six test specimens prepared as per 9.1.1 when
tested in accordance with the method described



in IS 2380 (Part22) : 1981 shall give an
average and a minimum individual value of
45 N/mm®* and 3-0 N/mm?* respectively.

9.4.2 Surface Strength Test in Wet State

Six test specimens prepared as per 9.1.1 shall
be subjected to boiling in water for 3 hours.
Afterwards they shall be dried in ambient con-
ditions till they attain a moisture content of
10 to 12 percent. The dried specimens when
tested in accordance with the method described
in IS 2380 ( Part 22 ) : 1981 shall give an average
and a minimum individual value of 3:0 N/mm?
and 20 N/mm?® respectively.

9.4.3 Mycological Test

Six test spzcimens prepared as per 9.1.1 shall be
subjected to attack by micro-organisms as per
the method described in Annex B and then
tested as per 1S 2380 (Part22): 1981 shall
give an average and a minimum individual value
of 3:0 N/mm?* and 2-0 N/mm? respectively.
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10 MARKING

10.1 Each bamboo mat board shall be legibly
and indelibly marked or stamped with the
following:

a) Indication of the source of manufacture,

b) Year of manufacture, and

c¢) Batch No.

10.2 BIS Certification Marking

The bamboo mat board may also be marked
with Standard Mark.

10.2.1 The use of the Standard Mark is governed
by the provisions of Bureau of Indian Standards
Act, 1986 and the Rules and Regulations made
thereunder. The details of conditions under
which the licence for the use of Standard Mark
may be granted to manufacturers or producers
may be obtained from the Bureau of Indian
Standards.

10.3 All markings shall be done on the face of
the board near one corner.

ANNXE A
( Clause 2 )
LIST OF REFERRED INDIAN STANDARDS
IS No. Title IS No. Title
401 : 1982 Code of practice for preser- 2380 (Part22): Method of test for wood
vation of timber ( third 1981 particle boards and boards
revision ) from other lignocellulosic
. materials: Part 22 Dectermina-
107 : 1976 Glossary of terms relating to tion of surface glueability test
timber technology and utili- ( first revision )
zation ( second revision ) ) ) )
. . 5539 :1969 Specification for preservative
848 : 1974 Specification for synthetic treated plywood

resin adhesives for plywood
( pnenolic and aminoplastic )
( first revision )

Methods of test for wood
particle boards and boards
from other lignocellulosic
materials: Part5 Determina-
tion of tensile strength per-
pendicular to surface ( first
revision )

2380 (Part 5):
1977

6874 : 1973 Method of tests for round
bamboos

7638 : 1986 Methods of sampling for ply-
wood, fibre  hardboards,

insulation boards and particle
boards ( first revision )

Dimensions and tolerances
relating to wood based panel
materials

12049 : 1987
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ANNEX B
( Clauses 9.3.3 and 9.4.3 )
MYCOLOGICAL TEST

B-1 OBJECT

B-1.1 This test is intended to evaluate the resis-
tance of glue line to attack by micro-organisms
in addition to the durability of bamboo from
which the board is manufactured.

B-2 PROCEDURE

B-2.1 A flat rectangular dish of enamclled iron,
glass or porcelain (such as a photographic
developing dish ) of a minimum depth of 50 mm,
shall be filled to a depth of about 25 mm with a
layer of sawdust obtained from the sapwood of
a perishable timber, like semul ( Bombax ceiba )
in its natural condition. The sawdust shall have
previously been moistened with water contain-
ing 15 g of sucrose ( normally sugar may be
used; but if not available, 30 g of commercial
malt extract may be substituted ) to a litre of
water so that it is saturated with moisture, but
not so wet that free water is squeezed out of
it by hand pressure. To attain this condition

with dry sawdust, it is usually necessary to add
three times its mass of water.

B-2.2 The sawdust shall then be charged with
the spores of commonly occurring wood destroy-
ing fungi and loosely compacted. The test
specimens shall be pressed down into it so that

their upper surfaces are level with the top of
the sawdust layer.

B-2.3 The dish shall then be covered with a
sheet of glass and the edges of the dish sealed
against the glass with modelling clay or a simi-
lar suitable material so that the atmosphere
round the test specimens shall remain saturated
with water vapour.

B-2.4 The dish and the contents shall be main-
tained at a temperature of 27° 4 2°C for a
period of three weeks, after which the test
pieces shall be removed, washed in water and
allowed to dry to a moisture content of 10 to
12 pzreent in ambie it conditions.
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ANNEX C
( Foreword )

COMMITTEE COMPOSITION
Wood Products Sectional Committee, CED 20

Chairman
DR P. M. GANAPATHY

Members

Suri B. S. ASWATHANARAYAN ( Alternate to

Dr P. M. Ganapathy )

Suri K. K. BAruAR
Sur1 T. K. Das ( Alternate )

SurI N. M. CHACHAN
SHR1 B. B. Roy ( Alternate )

Sur1 A. K. CHATTERIEE
SHRI O. P. SHARMA ( Alternate )

JoiNT DIRECTOR STANDARDS ( CARRIAGE-1 )

Sur1 A. K. KADARKUTTY
Suri D. K. Kanungo

Representing

Indian Plywood Industrics Rescarch and Training lnstitute,

Bangalore

Forest Department, Government of Assam, Guwahati
Plywood Manufacturers® Association of West Bengal, Calcutta
Directorate General of Technical Development, New Delhi

Ministry of Railways ( RDSO ), Lucknow
The Western India Plywood Ltd, Cannanore
National Test House, Calcutta

Dr YocesH CHANDER NHAWAN ( Alternate )

SHri A. K. LaL
Sur1 A. G. DuoNGADE ( Alternate )

Sur1 K. S. LAuLy
SuR1 P. T. S. Menon ( Alternate )

SHRIMATI P. MEENAKSHI
CoL N. A. KuMAR ( Alternate )
Dr A. N. NAYer

PRESIDENT
ExecuTive DRecToR ( Alternate )

Sur1 RAVINDER KUMAR
SuR1 S. K. SANGANERIA
SHR1 K. SANKARAKRISHNAN

Suri S. N. SANYAL
Sur1 N. K. SHukLA ( Alternate )

Sur1 S. N. SanyAL
Sur1 K. S. SHukLA ( Alternate )

Suri F. C. SHARMA
SHRI N. M. WALECHA ( Alternate )

Dr Y. SINGH
Dr L. K- AgArRwaL ( Alternate )

Suri J. K. SINHA
Sur1 Rama CHANDRA ( Alternate )

SuPERINTENDING ENGINEER (S & S)

ExecuTiveE ENGINEER ( S & S ) ( Alternate )

Suri N, K. UpADHYAY
Surt M. ZarruLLA
Suri TriDIB SeN ( Alternate )
SHRI J. VENKATARAMAN,
Director ( Civ Engg )

National Buildings Organization, New Delhi
The Indian Plywood Manufacturing Company Limited, Bombay

Engineer-in Chief Branch, Army Headquarters, New Delhi

In personal capacity ( C-59 Inderpuri, New Delhi 110012 )
Federation of Indian Plywood and Panel Industry, New Dethi

Ministry of Defence (R & D)
Assam Plywood Manufacturers® Association, Tinsukhia
South Indian Plywood Manufacturers® Association, Trivandrum

Forest Research Institute, Forest Product Division, Dehra Dun
Indian Academy of Wood Science, Bangalore

Directorate General of Civil Aviation, New Delhi

Central Building Research Institute ( CSIR ), Roorkee
Ministry of Defence ( DGQA )

Central Public Works Department, New Delhi

Directorate General of Supplies and Disposals, New Delhi
Sitapur Plywood Manufacturers’ Ltd, Sitapur

Director General, BIS ( Ex-officio Member )

Member Secretary
SHRI SANJAY PANT

Assistant Director ( Civ Engg ), BI§

{ Continued on page 6)
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( Continued from page 5 )
Wood-Based Building Boards Subcommittee, CED 20 : 6

Convener Representing
DR H. N. JAGADEESH Indian Plywood Industries Research and Training Institute,
Bangalore
Members
Dr L. K. AGRAWAL Central Building Research Institute ( CSIR ), Roorkee
Suri B. SiNon ( Alternate )
Suri A. K. CHATTERIEE Directorate General of Technical Development, New Delhi
Suri O. P. SHARMA ( Alternate )
DiIReCTOR Indian Plywood Industries Research and Training Institute,
Bangalore

Sur1 V. SIVANANDA ( Alternate )

DupuTy DirecTor STANDARDS ( CARRIAGE IIT ) Ministry of Railways ( RDSO ), Lucknow
ASSISTANT DIRECTOR STANDARDS
( CarrIAGE II1) ( Alternate )

SHR1 ARVIND JoLLY Jolly Board Ltd, Bombay
SHr1 N. K. PApHYE ( 4lternate )
Suri K. P. KAMALUDDIN The Western India Plywoods Ltd, Cannanore
Suri K. R. Birig ( Alternate )
Sur1 S. S. Karur Lloyd Insulation ( India ) Pvt Ltd, New Delhi
SHrI KAusHIk Das ( Alternate )
SHr! M. L. LaxoTI Assam Hardboard Ltd, Calcutta
SHrr L. N. Bauer1 ( Alternate )
Suri A. K, LA National Buildings Organization, New Delhi
SHR1 A. G. DHONGADE ( Alternate )
SHRIMATI P. MEENAKSHI Engineer-in-Chief’s Branch, Army Headquarters, New Delhi
CorL N. A, KuMAR ( Alternate )
Suri P. T. S. MeNON The Indian Plywood Manufacturing Co Ltd, Bombay
Surr P. N. HosAMANI ( Alternate )
SHRI S. A. Naqur Novopan India Ltd. Hyderabad
SuRr1 A. V. V. RAGHAVACHARYA ( Alternate )
Sur1 K. SANKARAKRISHNAN Kutty Flush Doors and Furniture ( Pvt ) Ltd, Madras
Sur1 M. V. D. MeNoN ( Alternate )
SuHr1 H. V. SarDA Mangalam Timber Products Ltd, Calcutta
SHRI AMAR KUMAR ( Alternate )
Suri K. S. SukLa Forest Research Institute, Forest Products Division ( Composite
Dr S. P. SiNGH ( Alternate ) Wood ), Dehra Dun
Lr-CoL G. B. SinoH Andaman Chamber of Commerce and Industry, Port Blair
SHRI B. 8. NAGRA ( Alternate )
Suri J. K. SiNHA Ministry of Defence (DGQA )
Mas R. N. Sa1GAL ( Alternate )
DR N. SrRIrRAM Nuchem Limited, Faridabad
SHrI D. SRIRAM ( Alternate )
SRt P. S. SrRivasTAVA Ministry of Defence (R & D)
SurI RavINDRA KUMAR ( Alternate )
SUPERINTENDING ENGINEER ( S & S ) Central Public Works Department, New Delhi
ExecuTive ENGINEER (S & S ) ( Alternate )
SHR1 N. K. UpADHYAY Directorate General of Supplies and Disposals, New Delhi
SHrI JiMMy A. UNWALLA Godrej & Boyce Manufacturing Co Ltd, Bombay
Suri S. S. PoTnis ( Alternate )
SHRI M. ZAFRULLA Sitapur Plywood Manufacturers® Ltd, Sitapur

Sur1 TriD1B SEN ( Alternate )
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