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Requirements in this standard are drafted in accordance with Reles for e strunctere and draffing of
UK standerrds, subclause 61,1, which states, “Requirements should be expressed using wonding such
&9: "When tested as described in Annex A, the product shall % Thizs means that anly those products
thal are capatde of passing e specilied test will e deemed Lo conform te this stamlard,

Contractual and legal considerations

This publication doees net purport te include all the necessary provisions ol a contract, Users are
respansible for its correct application,

Compliance with a British Standard cannol confer immunily from legal obligations,
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BRITISH STANDARD BS 1088:2018

Srope
BS 1088 specifies requirements for two classes of marine plywood:
. stanlard; and

«  lighbweight,

intended for uge primarily In the manufcture of marvine craft and (v other marine and waterway
applications.

The requirements also take into consideration the use of marine plywood in building construction,
BES 1488 addresses in particular the resistance of phrwood to bio-deterioration and loss of bond

strenath with time. It does not make provision fer other properties which might additionally be
relevant in a particular end wse

Plywood made in accordance with this standard might also need to mest additional requirements in
fegislation andfor standards specific to Its end use that are ot covered by this stamdard.

With particular reference to building construction, experience has shown that rapid ingress of water
at thee panel edge during the build process can cause differential swelling in the core, pesulting in
localized catastrophic rupture of the wood fibres, thus piving the appearance of delamination, 1f
subseguent integrity of the waterproof envelope of the building is not maintained, similar problems
can arise. BS 1088 cannot make provision for such events since the cholce of veneer species is hased
only on density and resistance to bio-daterisration.

NOTE ! Whers marine plawaod Iv to be uzed in builaing construction, attertion iv drawa o the Constrrstion
Fradurts Heguiations 2012 (1] Confornucy with these can be verifed tirough demonarraing corforminy with
BSEN 13955

NOTEZ  When uzed fa builaing constroction, good gite practice with particular refersnoe to pratection of the
bulining efements againsr wetumg ir of the kghest importance for ensuring the intended reswlts for the building,

Normative references

The following documents gre refermed to in the text in such a way that some or all of their
content constitutes provisions of this document. For dated references, onby the edition dted
applies. Por undated references, the latest edition of the referenced document (Including any
amendments] applies,

B3 1203, Het-setding phenalic ard eminoplazsie wesd adbestves — Classification and test metfods
BS EN 314=1, Phwood — Bonding quality = Part I Test methods

BS EN 314-2:1993, Flywosd — Boading quality — Part 2: Regquirements

B5 EN 322, Wood-based panely — Determination of modsture content

BS EN 324-1, Wood-based poneis — Detarmunation af dimensions af boards — Pare 1: Determination af
Hhickness, width and lemgeh

BS EN 324-2, Wood-based poneis — Determination af dimensions of boards — Parr 2: Determinadon af
suereness and edge straightness

BS EN 326-1, Woed-based pomels — Sampling, cutting and inspection — Part 1 Sampling and catting
af test pieces pnd expression of test resuits

BS EN 335:2013, Duwrabliity of wood ond wood-based products — Use classes: defin!tlons, application to
soiid wood @nd wood- hased products

'L THE BRITISH STANDAILDS INSTITUTION 20148 - ALL RIGHTS RESERVED 1
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3-.1

3.2

3.3

34

3.5

3.6

3.7

BS EMN 350:2006, Durability of wood and wosd-buased products — Testing and classification of the
durmhility te biolegical agents o vesd ard wood-besed meterials

BS EM [50 3166-1, Codes fior the representation of names of courtnies and Mhelr subdivisions —
Part: 1 Conntry codes

Terms and definitions
For the purposes of thiz British Standard, the fallowing terms and definitions apphy.

amino resin

thermosetting synthetic resin derved from a condensation reaction of the -NH- groups of amines or
amides with aldehydes

NOTE  “Uree—formaldetpde [UFF end “melemine—formaldehiae (MF)° resias are moalidy of Significance in the
adhesives fleld,

[SOURCE: BS EM 923:2015, 2.3.51, madified)

hatch

output, which may comprise boards of more than one thickness, of a single product type within a
single shift of maximum 8 h duration

layer

either ome ply or bwa ar more plies glued together with their grain divection parallel, or
another material

[SOUIECE: BS EM 313-2:2000, 2.11]
standard marine plywood

veneer plywood comprising heartwood of wood species of superior natural biological durability with
an exterior ghue hond

[SOURCE: BS EN 314-2:19493]

lightweight marine plywood

veneer plywood comprising wood species of lower density than these used in standard marine
phrweood [see 3.4 ) with an exterior glue bond

WOTE I Lower deasity wond species in most cogey fove fnser podural divdngico! derebdity Shan the species aved e
sturankarel e v,

WOTE 2 Lighbweight marioe plwond (5 gerera iy specified andy where low welghe (5 af crioica! impantance éo the
levigre An exomple of o dawer dersidy imber species i gorom
pMDI [diphenylmethane diisocyanate, isomers and homologues)

mixture containing 44 -methylenediphenyl diisocyanate [MDI), other methylenediphend
diisecyanate isomers, and losy oligomers

WOTE It is produced by the reaction o aniline amd formaidefvde, wsing hatees dlovic soid o a codals! o
produce g mixiure of digmine precirrars, a5 well az thelr correspanding polvamimes, These diamines ore regcied
with phosgene b form o micture af isogponetes. Mhetiilotion of the mirture lemds to gD

phenolic resin
thermosetting synthetic resin derived from a condensation reaction of a phenol with an aldehyde

NOTE  The meain phenods used are;

2 DTHEBRITISH STANDAERIS INSTITUTION 201 8 - ALL RIGHTS RESERVED
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1.8

1.9

3.10

4.1

= pleeral creand, stenel Bripl- and eobp-ofenol, resorcingy amd cashew ol shel gt from Anecardiam
occidartalel, which consiats miele of swistinted phemaiz Miteres of theee pherals are used, as well as miviunes of
clcehydes e formaldefipde o fienfionnldelbpde for the manufneture of these resing

= CTigndn; a meaar comstitrent of woad ebiaired oo a by-product of ehentical pllpdng. hes o phen-lite chemiloal
cowmpnsitimn @nd iy pseodip weed (o comiinatian with phenal-formealdelyde [PF) resins as o pleond sehattete ad

= “pandensed femning " ofstnined fone She bark of severnl species of brees bave o phenel-like composition and ore
generaily used 0 comiination with PF resing,

[SOURCE: BS EN 923:2015, 23.52, modified]
ply
cither one single veneer or beo or more veneers jeined edge te edge or end to end
[SOURCE: BS EN 313-2:2000, 2,17}

tight side
side of the veneer opposite the looese side
[SOURCE: BS G100-4.3:1%84, 430.2111)

NOTE 1 i eooorrhance wilfe BE 610043 1984, deflinitfon £30 20 00, the foose side i ofbve "Siie af o poctad ar
sliced venper that i I comtaes with the knife ns the veneer [2 belng cirr andd whick undergoes an eloagarion often
prixfuring luthe checks?

NOTEZ This iz semetimes referred to o "ok shife”.

VEneer

thin sheet of wood net more than 7 mm in thickness
[SOURCE: BS EN 313-2:2000, 2.14]

Reguirements for manufacture

Selection of imber species

The timber spedes of the veneers used in the manufacture of marine phywpod shall be selected
according to Table 1 so that the reguired durability is obtained,

Where a range of durabillity classes is given for a specles or species mixture, the least durable class
shall be used as the hasis for conforming o Table 1

NOTE § Where ar increose i durehifity is mequired & owghtc b pecessnnr o apply provereobive embmen, it
drr Lhe veneery before honding, o #ee acdhesive fuabich will difuses inte the veneers during fob pressing L or do the
fimzhpd Fﬂ.ﬂmd. bk amlp ) incorparated By the arpinad moepdfctuner, Gadames en preseraninee Seotment s
given in D CENSTS 1090

NOTE 2 Plrwecad for marine use iz emplapad i many different circumstanees and the rafure of e hemard fusst
rat, insect atineck, safl eod, monae Forer atteck) Boowhic o0 meght be exposed car very widel: Where resistonoe
bo emarine bhorer wttock (s desiiebde, o g (fmarine plowod is lkely te come inte divect confoct witl waler, it i
fmportand that specier wirh mn eosgare resistonce fo monne orer attecok are weed, BY EN 350 (eplodes @ limibed
15t mf spaeciey fraviog such resrslonce, b iE iy mot exchoustie ood offier speciey moy ol be csed i edequote
resfsfence o marine borers o be demonsirated fram previows seperiance or Ay festing

@ THE BRITISH STANDALDS INSTITUTION 2018 - ALL RIGHTS RESERVEDR 3
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Table 1 — Durability reguirements for staondard and Oghtwelght manne phywood

Cen

Class

Requirements

Standard

The wood species used shall be from these lsoed dn B5 EN 35022016, Annex B, as having
natural biological durabilite Class [C 3 or better and with a npminal density =500 kgfm?*
& 12% meisture content

The zim shall be to exclisde sapwood, bat far practical reasons up o 5% sapwood per

venger shall be permitted, assessed on a visusl inspection of the surface area of the
vensier priar to assemblhy

Lightwelght

The woad species used shall be from those Hsted in BS EN 350:2016, Annex B, as having
natural biological durability Class DC 4 or better and with a neminal density <500 kg/m"
at 12% mdstare content

The &lm shall be fo excheds sapweod, bas for practical reasons up to 5% sapwoeod per
vereir shall be permidtted. assessed on a visuzl inspection of the surface area of the

veneer prior o azsembly

NOTE Tdeally, oll veresrs consist entired of beortwood but, for practicel recsens, o small peccentage of
SEpOR I5 permited

Where spiecies w0 be used, and similarly sources of the wood, are not listed in BS EN 350:2018,
Anney B, It shall be demonstrated that the required natural dorability class in accordance with
B5 EM 350 has been met and the proposal presented according to BS EN 350:2006, Annex G,

42 Materials = Veneers

Yeneers shall be either sliced or retary cut. Veneers prepared by either method shall have smooth
surfaces. The suter piles of a panel shall be prepared by the same method, Le. sliced or rotary cut,
except for decorative face veneers (see .33} The permissible number of natural defects and edge
joints shall not exceed the limits given in Tabie 2.

4 D THE BRRITISH STANDMRIES INSTTTUTIEN 2001 8 - ALL RIGHTS RESERVED
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Table 2 — Permissible freguencies of defects erd joints in veneer for oieter and inmer plies

Defect findnt type Veneer for auter plles Veneer for inner plies
Pam kmots Up to & per square metre of panel | Mo Hmit
surface
Clased splits A maximum of 2 per metre widsh [ No Hmit
of panel area with a total langth
of 204 mm
Open splits Mot permitte LA maximuam of 1split of up o 0.5 mm

wide on any panc] cdge

smiall warm holes, =1.5 mm
diameter

Variation in colour

Up to 2 per square metre. Hales in
plane of venser not permitbed

Leoww comtrast variation in coloar
i5 permitted i free from fungal
decay

Greater number permitted, incleding
wnme in plane of venear, prosvided

|they co not produce volds

Parmitted, if froe fron fungal decay

Exlge jodnts

For peeled face veneers the
milnlmun distanes between edlge
odmts shiallbe 300 nam

For sliosd lace veneers the
il ks wm distange bemween edge
joinnts shiall be 100 mm

Na limit

Endd jaints

Mut permitted

{ Kot permittes

Comprossion Rilure

Mt permitted

| Mot permitted

Others:
Enoats atler than pin knots
wWarm holes =1.5 mmn diameter

Fungal decay

Mok permitted

Mol permitted

Repairs

Nat permitted

Properly made and tightly fivted
glued patches with their grain
aligmed with the grain of the veneer
and having a muaximum dimession
of Gl mam permitted up o3 por
wjlnre medre

4.3  Lay-up and panel structure
NETE  The mgoirements of £.3.3 oad 4.3.4 oim to ersiere it the morine plasoos hos e fuarces comstruction

431

4.3.2

esseniial fo mast appliormioes.

Number of plies

Paneds having a thickness of 6.5 mm or less shall have three or more plies. Panels having a thickness

greater than 6.5 mm shall have live or more plies,

Edge joints

Glued edge [aints shall be made using either a thermosetting phenolic or an aminaplastic adhesive. In
the case of the latter; the moisture cesistance shall be class H2, ar better, in accordance with BS 1203,
Thearmoplastic adhasives shall not be uged.

Metal fastenings, tapes or stitching shall not be used for edae jeints in inner plies,
NOTE  Vewneers for auter aifes nnay e deped or stitcled fo repir x!nn'er.

Where outer plies have been taped or stitched, such material shall be removed after pressing.

L THE BRITISH STANDAILS INSTITUTION 2018 - ALL RIGHTS RESERVEDR 5
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4.4

Cen

BRITISH STANDARD

Lay-up
Adjacent plivs shall be laid wp with their grains at right angles to each other.

WOTE T Cores (oentres) moy comprise oo veneers of mgoad thickoes with Bt grmins peneiis, provided that the
gl confims o 43l

In gacler o ensure a balanced construction, the veresrs forming any one layer and the corresponding
layer on the apposite side of the central plane of the panel shall be of the zame thickness and species,
oF of species known te be similar to one anather in plysical characteristics. These veneers shall be
cut by the same meethod.

WOTE 2 Decovative cuter vaneers [fecs veneers) gy be aot by different meetfiods, But the plvsion! chanrctenistics
and thicknesy of e veneers are selecied to evond gintmetion of B poned in senaoe

Duter plies shall b laid up with the tight side of the veneer outermaost
Panel structure
General

Pancls shall conferm to 4.3.4.2 or 4.3.4.2 after sanding, when conditzoned to a moisture content of
between §% and 14%,

Three-ply panels

The combined thickness of the teo outer plies after sanding shall be nat less than $0% and net more
than &5% of the nominal, unsanded thickness of the panel

Multi-ply panels

After sanding, the thickness of each of the twio outer plies, combined with those of the core and
ethear inner plies with their grain direction parallel to the outer plies, shall be not less than $0% and
not maore than 65% of the nominal, unsanded thickness of the panel. In addition, for panels with a

nominal thickness of greater than 3.8 mm, each outer ply shall be nat less than 1.0 mm thick after
sanding and each lnner and core ply shall be not more than 4.8 mm thick.

Durability and classification
COMMENTARY ON 4.4

The ;.'rjmbr']'r'rrn.' qﬁrmrim:- Fllyuvmrf r:I'mw-L:.'_lfmrrl both e revivionee o riryrﬂr.l'ni'irm hr miesinne ﬂfr.Fw'.
gite line and the resistanice o Wo-deteraration of the Bmber species used for the venesrs

Marine plywond shall be classified according to its durability in sccordance with Table 3.

Table 3 — Marine plywood application and wse class

Class |

: Application
Standard

| Plyrwood suitable for use when expeged to regalar wetting or fraquent or continuous
caposure to water (fresh or salt), e use classes 3.2, 4 01 5 In B EN 335:2013

Lightwelght Plrwoad suitable for use when wetted occrstonally or B wetting ks more prolonged, when

NOTE Lightseight plinsood is mormally ondy specifTed witere fow weight i of ontfoel impartamsee to the design.
.

5 Requirements for finished marine plywood

NOTE

I cave of dispite, o consigament moy be sampled in occordence with G55 EY 3263 Testing of the semple is

itmired to those reguivements speviffed in 51 to 5.5 that are in dispure

L1 THE RRITISH STANDMRIS INSTTTUT (N 201 & - ALL RIGHTS RESERVED
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5.1 Dimensional tolerances, squareness and edge-straightness
When tested in accordance with BS EN 324-1, at & minimum sampling frequency of ons panel
per bateh, the nominal length, width and thickness of the panels shall be within the telecamnces
ghven in Table 4.
When tested in accordance with BS EN 324-2, at 8 minimum sampling frequency of ane pancl
per batch, the squarenezs and edge-stralghtness of the panels shall be within the tolerances
= given in Table 4.
'_ Tahle + — Permissilde mleraness for woming! lergth, vidth, thickmness and sguareness, ond
o edge-straightnass af panels
r'.
_r_ Tolerances om noming - ; i
5 R Unsanded panels Sanded panels
= [; Thickness Talerances Thickness Tolerances
-I—' telerimee within on neamEnal tolerance within oa mommdanal
; one panel thickmness ane panel thickmess
: IElm FILITH 1 mim T
o It 10
+ (DB + 003 L) 0.6 +[02+ 003 ¢
o £= 12 1.5 - {04+ 0.0 8 - [+ 003 £]
T_'.: Telerance an nominal i
& Sengrth and width o
s Telersno: on SuUaremess
4 1 mm'm
o anl -:dE-smaI@mfss
5 3.2 Muoisture content
_ When determined in accordance with BS EN 322, at a minimum sampling frequency of one panel per
& batch, at th time of leaving the manofacturer’s premises the moisture content of marine phrwood
= shall be between 6% and 14%,.
@ 5.3 Quality of surface appearance
l On wisual inspection the surface of panels after sanding shall not exceed the limits given in Tahle 2.
54 Manufacturing defects
j: PFanels shall not contain any of the fellowing manufacturing defects: open joints {eg core gaps,
= overlaps and pleats, blisters, hollows, bumps and imprintz], reughness (other than that due to the
2 irregular structure of the wood), sanding through, foreign particles, or defects in the edges of panels
{eg dueto sanding, sawing, missing wood],
=" Glue penetration through to the surface shall only be allowed close to areas of permitted defects, up
' te a maximum of 5% of the area of each outer ply,
@ 5.5 Bonding quality

When tested in accordance with BS EN 314-1, the bonding quality shall meet the requirements of
BS EN 314-2:1993, Bonding Class 3. Minimum sampling frequency shall be one pair of glue-lines

per every 2 000 pairs of glue-lines produced, whatever the lay-up of the panel, but net more than
omee pamel per batch. Tese pieces shall be samnpled from the selscted panels in accordanee with

ES EN 326-1.

©'THE HRITISH STANDWATLDS INSTITUTION 2018 - ALL RIGHTS RESERYEDR T



i |a

Licensad cop

BS 1048:2018 BRITISH STANDARD

6.2

The adhesive(s) used for bonding the plies shall be selected to ensure that the preduct mects these

bonding requirements.

NWOTE | Eromples af adhesfve trpes thad migint be seitohle include:

aj @ phenclic resn;

i w ietamiine-feemeaddefivde [asidng) resi contndiiing seyficient resarciael for otber phenot ) mad
) pMIN fdiphempimethane difsscprenete, somers oo homologres]

WOTE 2 Aduitives may de fochideg anly with the edbesive mmnufaciuners wiilien agpprovil

Marking and documentation

Marking

Pancls shall be indelibly marked on the edge or back with the following information, in upper case, in
the arder shown:

a] the number and date of this Eritizsh Standard, i.e. BS 1038:2018,! and the word "MARINE";

b]  the letbers "FT7 6f there has been any application of preservative treatment;

¢]  the neminal panel thickness, in millimetres {mm];

d} the manufacturer’s name or identficadan mark;

¢]  the country of manufacture (alpha-2 code, in accerdance with BS EN 150 3166-1];

il identification of panel type, using the words either STANDARD or LIGHTWEIGHT: and

] the name(s] of the predominant wood specie(s] acconding to BS EN 350, exprossed as either the
fisur digit code or the common name.

WOTE Ao example = giver in dagag .

Documentation

The documentation for each mn:ignr:w.nl: af pﬂnelx shall include the information in 6.1, m_;cllwr with
a list of all the species used in their construction and details of any preservative treatment which has
bieen applisd.

Test reports for 5.l to 5.5 shall be retalned by the manufacturer and made avallable to the
purchazer on reguest,

NOTE  Wihere bincides ore acdied daring momufrctore o improve resiftence o die-delenoretien, the Bacidal
egolmivn Na. 5282012 (2], Article 58, Clawse 3. specifies the providoen of the fullowing eocompaaping
Inforrantion:

af o sbnterment Lot the treaded ertivle incorporades bioefeol prodvets;

b} where substuntinied, fe hinchdel property aftribated io the treated arbiole)

€] the name of all octive sulbstunces contoined fh tee biacidal products;

A the name of @il nononrateraals conmained in the locidal progucts. folfowed by the word “nane” in brackets; and

&) ary refeviand isirictions for v, inchudiag ey precautions [ be feken becawse of te dlockinl prodincts with
witich @ freated article was treated or which It insorporales.

I Marking B 10A0: 2000 a0 oF in relalben s product epresenis & samifaciise e e dedamscion of eosforming e, a ol by oF o behall ol

the manafacturer that the product me:ts the requirements of tee standard. The acosmacy of the dalis & solely the claimant’s responsibilic
Sach a declaration ks not to be conhased with third-party certification. of conformibe

B DTHE BRITISH STANDAERIS INSTITUTION 201 8 - ALL RIGHTS RESERVEDR
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Annex A (informative)
Example of marking

An example of marking is:

BS 1088:2018

b5 L08R Z01E MARINE/PT/ LZMM/MFE/GE/LIGHTWEIGHT /GARDN

This marking indicates the plywood conforms to BS 1088: 2018 and has the following characteristics:

Al
b}
c)
d)
&
f)

presecvative treatment [FT) applied;

nomimal thickness of 12 mm;

manukacturer’s name or identification mark: MEE;

country of manufacture: Great Britaing

parked pype: lighrmweight; and
timbeer species: gahoon,

©'THE HRITISH STANDWATLDS INSTITUTION 2018 - ALL RIGHTS RESERYEDR 9
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