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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.
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as an International Standard requires approval by at least 75 % of the miember b
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5. [SO shall not be held responsible for identifying any or all such patent rights.

transport of|fluids, Subcommittee SC 1, Plastics pipes and fittings for soil<waste and drainage (incl
land drainage).

Part 2.

hsk of technical committees is to prepare International Standards. Draft Internatjonal
dopted by the technical committees are circulated to the member bodies for vqting.

bdies

drawn to the possibility that some of the elements of this document-may be the subjé¢ct of

vas prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves fdr the

iding
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Introduction

This International Standard is based on the results of the work being undertaken in ISO/TC 138 “Plastics
pipes, fittings and valves for the transport of fluids”, CEN Committee TC 165 and CEN Committee TC 155.

They are supported by separate standards on test methods and by European Standards for covers and
frames to which references are made throughout the System Standard.

© IS0 2012 - All rights reserved v


https://standardsiso.com/api/?name=c0dc27e151f5473c9520aac605ecbdd0



https://standardsiso.com/api/?name=c0dc27e151f5473c9520aac605ecbdd0

INTERNATIONAL STANDARD ISO 15398:2012(E)

Specifications for thermoplastics covers and frames for
manholes and inspection chambers used in non-traffic areas

1 Scope

This International Standard specifies the definitions and requirements for thermoplastics covers and

fram
and {
(PP),

STorimSpeCtion Tambers and other SuciT pipetine access products instatted gt veh
edestrian areas and manufactured from unplasticized poly(vinyl chloride) (PVC-U), po
polypropylene with mineral modifier (PP-MD) or polyethylene (PE). The products.are i

125 max. and are intended for use either inside or outside buildings including swimming pd

cularaccess
lypropylene
ateduptoB
ol areas but

are rfot intended for use in the carriageway of trafficked areas.

This|International Standard is only applicable to those covers and frames where the manufacturer has
clearfly stated in the documentation how the frames are installed and assembled to the intgnded access
product, identifying as necessary the manufacturer and grades of product or riser to which|the frame is
interlded to fit.

NOTE1  The cover and frame are normally manufactured by injection'moulding.

NOTH 2  Fibre reinforced covers and frames are not covered by this International Standard.

2 Normative references

The following referenced documents are indispefisable for the application of this document. For dated
referjences, only the edition cited applies. For, undated references, the latest edition of th¢ referenced
docujment (including any amendments) applies.

ISO 380, Plastics piping and ducting systéems — Injection-moulded thermoplastics fittings —|Methods for

visud

lly assessing the effects of heating

ISO [1043-1, Plastics — Symbols and abbreviated terms — Part 1: Basic polymers and their special
charqcteristics

ISO 4133-1, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow rnate (MVR) of
thermoplastics — Part’l: Standard method

ISO 1183-1, Plasties — Methods for determining the density of non cellular plastics — Part 1: Immersion
method, liquid pyknometer method and titration method

[SO 1183-2;Plastics — Methods for determining the density of non-cellular plastics — Part 2: Density
gradjent,column method

[SO 2507-1, Thermoplastics pipes and fittings — Vicat softening temperature — Part 1: General test method
[SO 3126, Plastics piping systems — Plastics components — Determination of dimensions
ISO 3127, Thermoplastics pipes — Determination of resistance to external blows — Round the-clock method

IS0 3506-1, Mechanical properties of corrosion-resistant stainless steel fastners — Part 1: Bolts, screws and
studs

ISO 3506-2, Mechanical properties of corrosion-resistant stainless steel fasteners — Part 2: Nuts

ISO 4435, Plastics piping systems for non-pressure underground drainage and sewerage — Unplasticized
poly(vinyl chloride) (PVC-U)

© IS0 2012 - All rights reserved
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[SO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps

[SO 4892-3, Plastics — Methods of exposure to laboratory light sources — Part 3: Fluorescent UV lamps
ISO 8256:2004, Plastics — Determination of tensile-impact strength

ISO 8772, Plastics piping systems for non-pressure underground drainage and sewerage — Polyethylene (PE)
IS0 8773, Plastics piping systems for non-pressure underground drainage and sewerage — Polypropylene (PP)

ISO 11357-6, Plastics — Differential scanning calorimetry (DSC) — Part 6: Determination of oxidation

induction time (isothermal OIT) and oxidation induction temperature (dynamic OIT)

IS0 13229, Tlhermoplastics piping systems for non-pressure applications — Unplasticized poly(vinyl,chlgride)
(PVC-U) pipgs and fittings — Determination of the viscosity number and K-value

ISO 13272, Plastics piping systems for non-pressure underground drainage and sewerage =sUnplasticized
poly(vinyl chloride) (PVC-U), polypropylene (PP), polypropylene with mineral modifiens (PP-MD)| and
polyethylend (PE) — Specifications for manholes and inspection chambers in traffic aréas‘and underground
installations

ISO 21138-1|, Plastics piping systems for non-pressure underground drainage dnd'sewerage — Structlred-
wall piping |systems of unplasticized poly(vinyl chloride) (PVC-U), polypropylene (PP) and polyethylene
(PE) — Part|1: Material specifications and performance criteria for pipes, fittings and system

ISO 21138-2, Plastics piping systems for non-pressure underground drainage and sewerage — Structlred-
wall piping |systems of unplasticized poly(vinyl chloride) (PVC-U),~polypropylene (PP) and polyethylene
(PE) — Part|2: Pipes and fittings with smooth external surface,/Type A

ISO 21138-3, Plastics piping systems for non-pressure underground drainage and sewerage — Structpred-
wall piping |systems of unplasticized poly(vinyl chloride)~(PVC-U), polypropylene (PP) and polyethylene
(PE) — Part|3: Pipes and fittings with non-smooth external surface, Type B

EN 124:1994, Gully tops and manhole tops for vehicular and pedestrian areas — Design requirements] type
testing, marking, quality control

EN 681-1, EJastomeric seals — Materials\requirements for pipe joint seals used in water and draijnage
applications|— Part 1: Vulcanized rubber

EN 681-2, Hlastomeric seals — Materials requirements for pipe joint seals used in water and drajnage
applications|— Part 2: Thermoplastic elastomers

EN 681-3, Hlastomeric seals/— Materials requirements for pipe joint seals used in water and drajnage
applications|— Part 3: €ellular materials of vulcanized rubber

EN 681-4, Hlastomeric seals — Materials requirements for pipe joint seals used in water and drajnage
applications|—Part 4: Cast polyurethane sealing elements

EN 12164’:2 \11, CU[JIJCI uud LU[J[JCI Ml’l’U_yD lQUdj[Ul j[l cc lllubl,ll'lll‘lly [Jb(l [JU.)CD

ENV 12633:2003, Method of determination of unpolished and polished slip/skid resistance value

CEN/TS 14541, Plastics pipes and fittings for non-pressure applications — Utilization of non-virgin PVC-U,

PP and PEm
EN 14680, 4

aterials

dhesives for non-pressure thermoplastic piping systems — Specifications

EN 14758-1, Plastics piping systems for non-pressure underground drainage and sewerage — Polypropylene
with mineral modifiers (PP-MD) — Part 1: Specifications for pipes, fittings and the system

EN 14814, Adhesives for pressure thermoplastic piping systems — Specifications
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3 Terms, definitions, symbols and abbreviations

For the purposes of this document, the terms, definitions and abbreviations given in ISO 4435, ISO 8772,
[S08773,1S0 21138-1,1S0 21138-2,1S0 21138-3, EN 14758-1,1S0 13272, 1S0 1043-1 and the following apply.

3.1

Terms and definitions

3.11

Insp

ection chamber

drainage or sewerage fitting used to connect drainage or sewerage installations and/or to change the
direction of drainage or sewerage runs, which terminates at ground level

NOTH

1  Itcanbe supplied either with an integral riser or a separate a riser shaft in both casesthavj

minifnum outer diameter and an inner diameter of less than 800 mm. For non-circular chambers

clear

NOTIH
the r¢

3.1.2
risel
usua

opening should be 200 mm with a maximum opening width of 800 mm

bmoval of debris but does not provide access for personnel.

shaft
[ly circular structure providing a vertical conduit between the base unit and the near

NOTH The riser shaft can be supplied either as a separate cofiponent for site jointing to the

integ|

3.1.3

Fally formed with the base unit by the manufacturer.

near-surface components

com

onents which, where provided, connect to the‘top of the riser shaft and provide a se

coverl and its frame

3.1.

telegcopic part
part [of the assembly that allows accominodation of settlement that might occur after inst
allows adjustment of the height of the chamber

3.1.

cover frame

com

onent that providesia)stable support for the cover on its top surface and on its bot

attadhes to the riser oruear surface components or alternatively is imbedded in concrete as

the i

3.1.4

hstallation detailssupplied by the manufacturer of the chamber or manhole

cleary opening

co

diameterof the largest circle that can be inscribed in the clear area of the frame

NOT

inga 200 mm
he minimum

2 The opening at ground level permits the introduction of cleaning, inspection and test equipment and

rround level

base unit, or

hting for the

allation and

tom surface
required by

1  Expressed in mm.

NOTE2  See EN 124.

3.1.7

reformulated material
recyclable / reprocessable material that has been reformulated, by the use of additives and processing
techniques, to meet an agreed specification

NOTE Typically the additives used would be stabilizers, pigments, etc; the reformulated mater
form of homogeneous pellets, granules, powder, etc. with the produced batch having consistent physical properties.

3.2

© ISO
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DN/ID nominal size, inside diameter related
DN/OD nominal size, outside diameter related
PVC-U unplasticized poly(vinyl chloride)

PE polyethylene

PP polypropylene

PP-MD polypropylene with mineral modifiers

4 Materijal

A material [fulfilling the requirements in one of the standards listed in Table 1 may be usef for
manufacturjng covers and frames without additional material requirements.

Table 1 — Standard materials and corresponding pipe standards

Standard material Corresponding pipe standard
Unplasticizefl poly(vinyl chloride) (PVC-U) ISO 4435,1S0 21138-2,1S0 21138-3 & [SO 13272
Polypropylene (PP) IS0 8773, 1S0 213138-2,1S0 21138-3 & ISO 13272
Polyethylenq (PE) [SO 8772,1S021138-2,1S0 21138-3 & ISO 13272
Polypropylene with mineral modifiers (PP-MD) EN 14758¢1& 1SO 13272

4.1 Other materials

When a maflerial not fulfilling the material requirements of the standards listed in Table 1 is used for
manufacturjng covers and frames the requirements specified in Annex A and Table A.1 apply.

4.2 Utilization of non-virgin matetials

Manufacturgrs may use their own(rework material and externally purchased reformulated material
with agreed specification up to their specified dosing levels for the manufacture of covers and frames.

Externally purchased re-pfecessable and recyclable material (excluding reformulated) shal]l be
permitted when classified\as specified in CEN/TS 14541. Their suitability in a specific design shall be
proven by te¢sting as deséribed in Annex A and their variability from batch to batch monitored vip the
material characteris€ios listed in Table A.1.

4.3 UV rdsistant formulations

Formulations meeting either the requirements of 4.3.1 or 4.3.2 shall be deemed to satisfy the non-
equatorial ageing and tensile impact requirements of Table 4.

4.3.1 Carbon black requirements for UV resistant polyolefines

Black UV resistant polyolefines should contain atleast 2.5 % by weight of carbon black when determined
by ISO 6964. The carbon black should have a particle size in the range of 10 - 25 nm.

4.3.2 Titanium Dioxide requirements for UV resistant PVC-U

UV resistant PVC-U should contain = 2 % of rutile titanium dioxide.

4 © IS0 2012 - All rights reserved
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Sealing rings

The sealing ring material shall conform to EN 681-1, EN 681-2, EN 681-3 or EN 681-4, as applicable.

The sealing ring shall have no detrimental effects on the properties of the components.

NOTE Sealing rings may be retained using components made from materials other than those
cover and frame.

4.5

The m

Metallic fixings

atarial vead £for S Il e ot agc chall morn a1l confora o aithar ICN 20NE 1 ~nd
= Sttt 55 O oo oo ot

of the actual

zinc

4.6

Any

5 (

5.1

All ¢
fixin

All fif
secu

For f
the 1

5.2

Prov|

Al
froceT o oot Tt TOT Try TITCCOTITTC TISTIT S IO TTOT o y - COTITOT TIT COCTUIICT

ead alloy of EN 12164 (Table 2).

Solvent cement

bolvent cement adhesive shall conform to EN 14680 or EN14814.

reneral characteristics

General

pvers shall be secured to their frames by screw fixings or other types of mechanica
bs shall meet the requirements of 4.5.

ames shall be provided with a means of securing them to riser shafts. Details of how
red to a shaft shall be described/specified in cover and frame manufacturers/supplier

rames of PVC-U being connected to a PVC-U-wriser shaft this could be by use of solvent cen
equirements of 4.6 otherwise fixings meeting the requirements of 4.5 should be used.

Removal of covers from frames

ision shall be made for emabling effective loosening and opening of covers fronj

means of the usual tools. The method of loosening shall be described in the cover

many

5.3

Whe
clear

5.4

ifacturer’s/supplier’s.literature.

Appearance

h viewed witliout magnification, the internal and external surfaces of covers and fra
and freefrom defects likely to prevent conformity with this International Standard.

Colour

 or a copper

fixing. The
the frame is
b literature.

ent meeting

frames by
and frame

mes shall be

Covers and frames shall be coloured black or white unless otherwise specified by agreement between
manufacturer and supplier.

6 Geometrical characteristics

6.1

Dimensions - general

The nominal internal diameter of the riser shaft to which the frame is intended to fit shall be used to

class

© ISO

ify the nominal size of covers and frames.
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All dimensions shall be measured in accordance with ISO 3126.

NOTE

The sizes of covers and frames and their associated riser shafts are subject to national safety

regulations and / or local provisions regarding man-entry limitations. The installer should check for compliance

prior to insta

6.2 Total

llation.

clearance between cover and frame

The total clearance between cover and frame should not exceed the following:

Clear opening < 400 mm - maximum clearance 2 mm

Clear ojf

6.3 Comyp

When the cd
not protrud

6.4 Flatn
The upper s

Any deviati
lead to pond

6.5 Anti-

Unless subijg
coarse textu

The total sy
practicable
not more th

7 Classif
Gully tops a
A15,A35,H

The class off
the installat
Where therq

less of manhole covers

ening > 400 mm - maximum clearance 4 mm

patibility of seatings

ver is fitted into its frame as per the manufacturers instructions the rim of the cover
e by more than 2 mm above the upper edge of the frame.

irface of covers shall be flat within a tolerance of 2 % of the%lear opening dimension.
n from flatness shall be convex, thus eliminating any dishing of the top surface that
ing in use.

skid pattern

ct to the skid resistance provisions of Clause 10 all covers shall have a raised patte
red surface. The raised pattern or surface texturing shall have a height of between 2 to 6

rface area of pattern or texture shall'be as evenly spread over the surface of the coy
[0 allow free draining. The area pf raised pattern or texture shall not be less than 10 ¢
hn 70 % of the total plan area of the cover.

ication and installation
hd manhole tops are’divided into the following loading classes:
125

manholetop or gully top to be used in a particular installation depends upon the pl3g
ion. The'sélection of the appropriate class is the responsibility of the designer and inst
b is any doubt, the stronger class should be selected.

shall

ould

n or
mm.

er as
and

ce of
aller.

ClassA 15

Areas which can only be used by pedestrians and pedal cyclists.

Class A 35

Private household driveways not part of the Public Highway:.

Class B 125

Footways, pedestrian areas and comparable areas, car parks or car parking decks (areas not accessible
by lorries or other heavy goods vehicles).

© ISO 2012 - All rights reserved
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8 Mechanical characteristics

When tested as detailed in Table 2, the cover and frame shall conform to the corresponding requirements.

Table 2 — Mechanical characteristics of covers and frames

Test parameters Test method Requirement
Characteristic Testload P
Parameter kN
Loading and perma- |Class A15-15 EN 124 :1994 No collapse or cracks at full test
a
nent set Class A35 — 35 Clause 8 }\c/)lad_
aximum permanent4et at
Class B125 - 125 2/3PCOb
100
Where CO.isithe clear dpening see
3.1.7
Impact resistance 1 kg; 2,0 metres - class A Annex B No cracks or other danjages
3.75 kg; 2,5 metres - impairing the function|of the cover.
class B r =50 mm striker;
T=(0=x3)°Cc
a  The cover and frame shall be supported in the test apparatus by a shortsegtion of the riser shaft thatitis jntended to fit
to, orjas otherwise specified by the manufacturer.
b d0/50 for CO < 450 mm with a maximum value of 6,5 mm.
¢ Hor cold climate use the test temperature should be T = (=20 £.3) °C.
9 Physical characteristics
Whep tested in accordance with the testnethod detailed in Table 3 any injection mouylded PVC-U

components shall conform to the requirements of Table 3.

Table 3 — Physical characteristics of PVC-U injection moulded component

Test parameters

C

— Test method R{
haracteristic Value

quirement

Effeq

tof heatinga |Testtemperature (150 £2) [Method A of ISO 580:2005 - air
°G Shall conform to ISO 580:2005 b
Heating time

a

b

blistd

blist

[
1

2)

arge test pie€es'may be cut to fit the oven.

) Within'a’radius of 15 times the wall thickness around the injection point(s) the depth of cracks, dd
rs shalbnot exceed 50 % of the wall thickness at that point;

Within a radius of 10 times the wall thickness from the diaphragm zone the depth of cracks, dg

lamination or

lamination or

rs-shallnotexceed-50-%ofthe wall thicknessatthat pm'nf;

3)

4)
5)

Within a radius of 10 times the wall thickness from the ring gate the length of cracks, running through the overall
thickness of the wall shall not exceed 50 % of the wall thickness at that point;

The weld line shall not have opened more than 50 % of the wall thickness at that line;

In other parts of the surface the depths of cracks and delaminations shall not exceed 30 % of the wall thickness at
that point. Blisters shall not exceed a length of 10 times the wall thickness.

© IS0 2012 - All rights reserved
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10 Performance and durability requirements

10.1 General performance

When tested in accordance with the artificial ageing test and the tensile impact tests in column 1 of
Table 4 all thermoplastic components of covers and frames shall meet the respective requirements given
in column 2 of Table 4. When tested in accordance with the skid resistance testin column 1 of Table 4 the
surface of the thermoplastic cover shall meet the minimum skid resistance requirement given in column
2 of Table 4.

Ta'ult: 4 FitllCDD fUl purpusci C\—lu;l cuncuto
Characterfistic Requirement Test parameters Test method
Artificial ageipg @ The change of colour  |Radiation energy 2,6 GJ/m2 (b) Method A of
shall not exceed stage |Cycling and Method 1 of ISO 4892-2'(Xenon teft):
3 of the grey scale temperature regime EN 513:1999 artificialyweathering p)
according to EN 20105-
A02 or <)
Exposure time 1600 h b) 1SO 4892-3 (QUV test
Cycle: (UVA 351 lamp)
- irradiation 6hat (50 £5)°C
- condensation 2hat (50 £ 5)2C
Tensile impacf > 50 % of the value Test temperature (23+£2)2€C Method A of ISO 8256
strength aftey artifi- |before ageing Test piece Shall conform to
cial ageing @ ISQ 8256:2004,
Table®
Skid resistande 4) 35 minimum Test temperature 23+2°C Annex C
Test Piece As Annex C

a) This is intgnded as a type test for each formulation and coloutyand may be carried out using samples from compohents
other than coyers and frames. Products manufactured from agompound meeting the requirements of Clause 4.3 neqd not
be subject to these requirements.

b) In countrigs with high u/v (equatorial latitudes) thesewalues should be increased accordingly by the National stanglards
body

c) In cases of flispute, the method of ISO 4892-2:1994 (Xenon test) shall be used.

d) Optional tgst for products not manufactuked in accordance with Clause 6.5

11 Marking of covers andframes

11.1 Markiing of coversand frames

Marking elements-shall be printed or formed either directly on the component or on a label, in stich a
way that, affer starage, handling and installation, the required legibility is maintained.

NOTE1  Tdbles-specifiestwolevels-oflegibilityfor-each-oftherequiredmarkingscoded-asfollows:
—a =durable in use;

- b =legible at least until the system is installed.

NOTE 2 Themanufactureris notresponsible for marking being made illegible due to actions during installation
and use such as painting, scratching, covering of the components or by use of e.g. detergents on the components

unless agreed with, or specified by the manufacturer.

Marking shall not initiate cracks or other types of defects, which would adversely influence the
performance of the fitting.

If the marking is by indentation, the depth of indentation should not be greater than 0,25 mm.

The size of the marking shall be such that the marking is legible without magnification.

8 © IS0 2012 - All rights reserved
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Table 5 — Minimum required marking of covers and frames

Aspect Marking or symbols Legibility code
- Number of this ISO Standard [SO 15398 a
- Loading class to which cover and frame has been tested A15 a
- Manufacturer’s name and/or trade mark XXX a
- Nominal size(s) of cover and frame e.g. 800 b
- Cold climate impact class (see Table 2) * b
- Higher U/V class (see Table 4) u/v b
- Matfrial(s) Either PVC-U or PVC, PP, PE or PP-MD a
- Marjufacturer’s information a b

a  Hor providing traceability the following details shall be given:

- thg production period year in figures or in code;

—-anpme or code for the production site if the manufacturer is producing in different sites, natioitally and /or igternationally.

11.2 Additional documentation

The manufacturer shall provide an installation guide including at]east the following:

— gizes and specification of the risers that the chamber is intetided to be connected to;

— 4 specified means of supporting the frame if not inténded to be fully supported by the riser (see

Table 3 note a).

© IS0 2012 - All rights reserved
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Annex A
(normative)

Material requirements for materials used in covers and frames

The minimum material requirements for covers and frames made of materials according to Clause 4.1

is specified in Table A.1.
The declared characteristics as specified by the manufacturer shall be as the material charactetistic
values of th¢ product as specified in Table A.1.
Table A.1 — Material characteristics to be determined
Injection-moulded h
Characteristic | Test method | Requirement ! Recyc_lf,d
PE PP PP-MD@~PVC-U | materigls
Max. deviation
. ISO 1183-1 or |from declared
Density b 1SO 1183-2 value +25 +25 + 25 +25 +25
[kg/m3]
Oxidation influc- PE: > 10
. . 12
tion time at IS0 11357-6  |Value > 10 58 >38 NA
200 °C (meag- PP:>8
ured on product)
Max. deviation For PVG-U
K-value ISO 13229 from declared NA NA NA 55 min only:
value 55 min
i ; For PVC-U|onl
Vicatsoftening 1155 2507.1  |Minimum value NA NA NA  |275°C Y
point > 75°(
Y>1,5: Y>1,5: Y>1,5: Z}?Zeal}c pV(-U:
Max. upper +20 % +20 % +20 % x> 1p5. e
deviation from Y<1,5: Y<1,5: Y<1,5: +20 iy.
MFR ISO 1133-1¢ declared value +Q,3 g/ +Q,3g/ +Q,3 g/ NA X< 1‘50:
min min min +0,3g/min]
Lower deviation Free Free Free Free
a  For PP-MD, the PP'base material shall have an OIT of 8 minimum.
b Any methjod-0fISO 1183-1 and ISO 1183-2 may be used, provided the result of the determination is accompanied With a
reference to the‘method used for the determination. In case of dispute, the immersion method given in ISO 1183-1 shpll be

used.

Density is not applicable to low pressure moulding.
¢ For PE: 190 °C, 5kg - condition T. For PP: 230 °C, 2,16 kg - condition M.

“NA” denotes “Not applicable”; Yis the determined value when tested.

10
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Impact test on covers and frames

Apparatus

The {
1kg
B.2
Thre
(21 4

B.3

Supp
floon

Use 4
of th

est equipment apparatus shall be as given in ISO 3127 using the d90 type strikerwi
pr 3.75 kg as appropriate

Test pieces
e test pieces shall be taken from representative samples of cover and(frame. The test pi
2) days old and conditioned in air at ambient temperature for at least 24 h prior to teg

Test procedure

ort the cover and frame on a solid base in such a way that at least a 30 mm gap betwec
surface is achieved at point of impact.

straight pipe with an internal diameter of 100, mm to 106 mm and a length of 2,0 m. P
s pipe in the middle of the cover in a vertical;position, perpendicular to the surface of

th a mass of

bces shall be

ting.

bn cover and

lace one end
he cover.

© ISO

2012 - All rights reserved
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