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Foreword
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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
ISO collaborates closely with the International Electrotechnical Commission (IEC) on a
electrotechnical standardization.

The procedures used to develop this document and those intended for i irther ma
descrjbed in the ISO/IEC Directives, Part 1. In particular, the different approval criterian

patenft rights. ISO shall not be held responsible for identifying any or all such patent righ
any pptent rights identified during the development of the document will be'in the Intrody
on the ISO list of patent declarations received (see www.iso.org/patents}:

Any tfade name used in this document is information given for the convenience of users
constjtute an endorsement.

in the work.
1l matters of

intenance are

beded for the
nce with the

he subject of
ts. Details of
ction and/or

and does not

For explanation of the voluntary nature of standards)the meaning of ISO specific terms and

expregssions related to conformity assessment, as wellvas information about ISO's 3
the World Trade Organization (WTO) principles im~the Technical Barriers to Trade
wwwiliso.org/iso/foreword.html.

This dlocument was prepared by Technical Cominittee ISO/TC 138, Plastics pipes, fittings
the triansport of fluids, Subcommittee SC 1, PlaStics pipes and fittings for soil, waste and draing
land drainage).

Any feedback or questions on this document should be directed to the user’s national stand
compl]ete listing of these bodies can be found at www.iso.org/members.html.

dherence to
(TBT), see

ind valves for
ge (including

lards body. A
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Introduction

This document specifies systems comprised of arch-shaped, corrugated wall chambers made of PE or
PP and used for infiltration, attenuation and storage of storm water.

At the time of drafting, the drafting committee is not aware of the existence of chambers made
of unplasticized polyvinylchloride (PVC-U) materials. If unplasticized polyvinylchloride (PVC-U)
chambers are produced and become available on the market, they will be included in a future revision
of this document.

The arch-shaped, corrugated wall chambers and end caps are part of a buried structural system which
includes both the arch-shaped chamber, end caps and the surrounding backfill material. Propes design
of installed arch-shaped, corrugated wall chamber systems requires consideration of the $trug¢tural
contribution|from the surrounding backfill materials and conformity with installation guidelines

Arch-shaped|chambers are installed as one horizontal layer on a firm foundation and-embedded with
fill around apd above each individual unit.

Although differing in geometry, when properly installed, the structural behaviour of chambgrs is
similar to thiat of circular thermoplastic pipes. Guidance for structural design can be found in ASTM
F2787.11]

Guidance for|installation can be found in Annex G.

vi © IS0 2023 - All rights reserved
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Plastics piping systems for non-pressure underground
conveyance and storage of non-potable water — Arch-
shaped, corrugated wall chambers made of PE or PP
used for retention, detention, storage and transportation
of storm water systems — Product specifications and

p TOTIHIIanCT CritCria

1

In thd
later

facilit
watel

Appli
unde

Produ

Sicope

Hocument gives the definitions and specifies the minimum requireménts for inject
hermoformed thermoplastics corrugated arch-shaped chambers, in€luding integral
n underground systems for retention, detention, transportation ahdstorage of non-y
torm water) and manufactured from polyethylene (PE) or polyptopylene (PP).

chambers are intended for buried underground use in.one horizontal layer, e.g. i
trian or vehicular traffic areas.

case of retention and detention systems, the main purpose of the chambers is to ret
nfiltration in the ground or for later use in non-potable applications (irrigation, clean
ies, etc.) or to detain water during a storm, transferring it in a controlled way to the
network.

Cations include commercial, residential,agricultural and highway drainage, includin
parking lots and roadways.

Ict performance is determined (by~a combination of material specification, produc

manuffacturing process.

Theseq
has p
comp

2 N

The f
const
undat

chambers are intended (to) be used as elements in a modular system where the n
Fovided a clearly documented method specifying how the components are assemble
ete retention, detention, storage or transportation system.

ormative references

bllowing{documents are referred to in the text in such a way that some or all of
tutes_Fequirements of this document. For dated references, only the edition cited
ed-references, the latest edition of the referenced document (including any amendmg

ion moulded
components,
otable water

n landscape,

hin water, for
ing, sanitary
public storm

b installation

t design and

nanufacturer
d to create a

their content
applies. For
ents) applies.

[SO 1791, Plastics — Determination oj Charpy Impact properties — Part 1. INon-instrumente

ISO 291, Plastics — Standard atmospheres for conditioning and testing

ISO 472, Plastics — Vocabulary

d impact test

[SO 527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for moulding and
extrusion plastics

[SO 580:20005, Plastics piping and ducting systems — Injection-moulded thermoplastics fittings — Methods
for visually assessing the effects of heating

ISO 604, Plastics — Determination of compressive properties

ISO 899-2, Plastics — Determination of creep behaviour — Part 2: Flexural creep by three-point loading
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ISO 1043-1, Plastics — Symbols and abbreviated terms — Part 1: Basic polymers and their special
characteristics

ISO 1133-1, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow rate (MVR)
of thermoplastics — Part 1: Standard method

IS0 1167-1:2006, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination
of the resistance to internal pressure — Part 1: General method

ISO 1167-2, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 2: Preparation of pipe test pieces

ISO 1183-1,
method, liqui

ISO 3126, Plq

ISO 3127, T
method

ISO 3451-1, H
IS0 9967:201
ISO 9969, Th

ISO 11357-6
induction tim

ISO/TS 2803

3 Terms

For the pury
following ap]

ISO and [EC paintain terminology databases for use in standardization at the following addresses:

ISO Onli
IEC Elec

3.1 Gener

3.1.1
arch-shaped

PIastics — Methods jor determining the density o] non-cellular plastics — part 1: Imimn
1 pycnometer method and titration method

stics piping systems — Plastics components — Determination of dimensions

bermoplastics pipes — Determination of resistance to external blows —~Round-the

lastics — Determination of ash — Part 1: General methods
6, Thermoplastics pipes — Determination of creep ratio

ermoplastics pipes — Determination of ring stiffness

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

7:2010, Determination and use of straight-linecalibration functions

and definitions

oses of this document, the terms+and definitions given in ISO 472, ISO 1043-1 an
Dly.

he browsing platfornd:available at https://www.iso.org/obp

ropedia: availableyat https://www.electropedia.org/

al terms

| chamber

brsion

-clock

Plastics — Differential scanning calorimetry (DSC)*“<= Part 6: Determination of oxidlation

d the

arch-shaped

product which defines a subsurface open space when installed

Note 1 to entry: Arch-shaped chambers may have perforations, inspection ports or other features that may or
may not reduce the mechanical capacity of a chamber.

3.1.2
end cap
arch-shaped

3.1.3
corrugation

product which covers the open end of a chamber row

periodic shape of arch-shaped chamber or end cap walls

Note 1 to entry: A wall profile consists of a regular pattern of alternating crests and valleys connected by webs.
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construction consisting of a single horizontal layer of connected arch-shaped chambers and end caps

and a

3.1.5

ssociated with backfill material

detention system
system designed to reduce the peak flow from a given site by providing a temporary underground
storm water storage facility

Note 1 to entry: Also known as “attenuation”.

3.1.6
reten
syste
infilty

Note 1

3.1.7

tion system
n designed to provide a temporary underground storage facility from which
ates into the surrounding ground

to entry: Also known as “infiltration”.

storage system

syste

3.1.8
type
initia
are th

Note 1

3.2

3.2.1
virgi
matel
than

added

3.2.2
non-y
mate
clean
infilty

3.2.3

m designed to provide an underground storage facility for storm’water

festing
testing performed according to the testing requiremeénts in this document, the res
e specified requirements of the specific product being tested

to entry: See ISO/IEC 17000:2020, 5.1, for a definition of "specified requirements".

Material terms

N material
ial in a form such as granules or powder that have not been subjected to use or pro
that required for their mantifacture and to which no reprocessed or recycled mate

rirgin material

ial from usedior unused infiltration and attenuation chambers and end caps whig
bd and crushed or ground, or material from used or unused PP or PE product
ation and attenuation chambers and end caps, regardless of where they are manufad

agrec

bd_specification

storm water

ults of which

ressing other
rial has been

h have been
5 other than
tured

relev

i 4 G N | o e 11 4] 1 £41 4 | 1 41 1
MU IIALCT AT LIIAdT dULTTISUILS dgTTCU DTLWETIT LT SUPPIITT UL ULIT ITIAdLCHIdD dITU UIT Ulldl

cap manufacturer

3.3
3.3.1

Mechanical terms

flattening capacity
specific mechanical characteristic of arch-shaped chambers determined in the arch stiffness test

3.3.2

arch stiffness constant

ASC

1ber and end

specific mechanical characteristic of arch-shaped chambers determined in arch stiffness test (kN/m)
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3.3.3

end cap stiffness constant

CSC

specific mechanical characteristic of end caps determined in shell stiffness test (kN)

3.3.4

stub compression strength
short-term compression strength expressed as the maximum force per length of chamber wall obtained
during a specified constant displacement rate compression test of a small section of chamber wall (see
Annex D) (kN/m)

4 Symbo

4.1 Symb

For the purp

A are

Cas

Cgs end

e mes:

e. ling|
cre;

F loac

G ave

h maj

H maj

I

L maj

Lysc  leng

R majy

R, init

S

w

Ay

b;

Po,25

Is and abbreviated terms

bls

pses of this document, the following symbols apply.

h of chamber wall (mm2/mm) in x-y-plane at feet and y-z-plane at ckown

arch stiffness constant

cap stiffness constant
sured wall thickness at any point of a chamber

ar distance in radial direction from bottom surfaee of the valley to the outer surface
t, taken in a particular spot in the chamber

ling force
fage weight of soil

fimum cover over the crown of the chamber according to the manufacturer’s instal

maifual

fimum vertical outside dimension (y-direction) of chamber from bottom to top

moment of inertia of chamber wall around x-axis (mm*/mm)

fimum horizontal outer dimension (z-direction) of chamber from one end to the othe
th of chamber in arch stiffness test

fimuny'vertical clear inside dimension (y-direction) of chamber from bottom to top

of the

lation

Slicn
art15¢C

maximum horizontal clear inside dimension (x-direction) of chamber at feet

maximum horizontal outside dimension (x-direction) of chamber at feet

test deflection

creep ratio from stub compression testing (with index i being the number of tests)

creep ratio from stub compression testing at a load level defined as 25 % of strength

4.2 Abbreviated terms

For the purposes of this document, the following abbreviated terms apply.

4
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ASC arch stiffness constant
CSC end cap stiffness constant
MFR melt mass-flow rate

oIT oxidation induction time
PE Polyethylene

PP Polypropylene

5 I\Ilaterial

5.1 |General

The mpaterial shall be either PE or PP, to which may be added:

mineral modifier(s) of known specification;

additives needed to facilitate the manufacture of componentsconforming to this d

The material used to manufacture the arch-chambers or end caps shall consist of a
mixtyres of different materials each of which shall have an<agreed specification between
manuffacturer (see Annex A).

5.2

5.2.1

Polyethylene (PE) material

General

The material shall be either PE virgin,:PE'modified or PE non-virgin material, conformi

5.2.4,

5.2.2

as appropriate.

Polyethylene (PE) virgin'material

The material for arch-shaped chambers and end caps shall be a compound of PE virgin

those
confo

additives that are(needed to facilitate the manufacture of arch-shaped chambers 3
fming to the requirements of this document.

Whern reworked.material is added to a level of less than 10 %, the material for chamber

consi

5.2.3

Hered as;irgin.

Polyethylene (PE) modified with minerals

bcument.

material or
supplier and

ng to 5.2.2 -

material and
ind end caps

s can still be

The material for arch-shaped chambers and end caps shall be a compound of PE Vir
modified with minerals and those additives that are needed to facilitate the manufacture of arch-
shaped chambers and end caps conforming to the requirements of this document.

If calcium carbonate is used, only coated calcium carbonate shall be used.

The c

ontent of minerals in the final compound shall be less than 50 % by mass.

gin material

When reworked material is added to a level of less than 10 %, the material for chambers can still be
considered as modified.

©ISO
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5.2.4 Polyethylene (PE) non-virgin material

The material for arch-shaped chambers and end caps shall be a compound of non-virgin PE material,
and those additives that are needed to facilitate the manufacture of arch-shaped chambers and end
caps conforming to the requirements of this document.

Non-virgin materials shall be permitted to be used up to 100 % or added to virgin or reworked material
or a mixture of those two materials.

The content of minerals in the final compound shall be less than 50 % by mass.

5.3 Polyprnrr\ylnnn {DD) material

5.3.1 General

The material shall be either PP virgin, PP modified, or PP non-virgin material, confofming to 53.2 -
5.3.4 as apprppriate.

5.3.2 Polypropylene (PP) virgin material

The material for arch-shaped chambers and end caps shall be a compound-of PP virgin materigl and
those additiyes that are needed to facilitate the manufacture of chambers or end caps conformjng to
the requirenjents of this document.

When reworked material is added to a level of less than 10 %, the material for chambers can still be
considered af virgin.

5.3.3 Polypropylene (PP) modified with minerals

The material for arch-shaped chambers and endxgaps shall be a compound of PP virgin mdterial
modified with minerals and those additives that-are needed to facilitate the manufacture of|arch-
shaped chantbers and end caps conforming to-the requirements of this document.

If calcium cafbonate is used, only coated ¢alcium carbonate shall be used.
The content pf minerals in the final compound shall be less than 50 % by mass.

When reworked material is added-to a level of less than 10 %, the material for chambers can still be
considered as modified.

5.3.4 Polypropylene (PP) non-virgin material

The material for areh-shaped chambers and end caps shall be a compound of non-virgin PP material,
and those additives-that are needed to facilitate the manufacture of arch-shaped chambers and end
caps confornlling to the requirements of this document.

Non-virgin materials shall be permitted to be used up to 100 % or added to virgin or reworked material
or a mixture of those two materials.

The content of minerals in the final compound shall be less than 50 % by mass.

5.4 Chamber and end cap material characteristics

A product in this document is formed by a combination of a material specification, a design and a
manufacturing process. Table 1 specifies the minimum required tests to fingerprint the material and to
partly specify the material requirements.

In conformance with the results from type testing, a product specific material specification with
specified requirements shall be defined by the manufacturer.

6 © IS0 2023 - All rights reserved
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When tested after type testing in accordance with the test methods as specified in Table 1, using the
indicated parameters, the material used for the chambers and end caps shall have the characteristics
conforming to the requirements given in Table 1.

Table 1 — Material characteristics of chambers and end caps

Characteristic | Material Requirement Test parameters Test method
Tensile strength - |PE The values ob- Test speed: 50 mm/min IS0 527-2
Short term tained shall meet or .

exceed the specified Specimen type: 1A (ISO 527-2)
requirement for
L}lU pi ULIULL 'Uciug
tested.?
PP The values ob- Test speed: 50 mm/min 1$0 527-2
tained shall meet or .
exceed the specified Specimen type: 1A (1S0,527-2)
requirement for
the product being
tested.?
Tensile modulus - |PE The values ob- Test speed: 1 mm/min [$0 527-2
short{term tained shall meet or
exceed the specified
requirement for
the product being
tested.?
PP The values ob- Test.speed: 1 mm/min [$0 527-2
tained shall meet or
exceed the specified
requirement for
the product being
tested.?
Flexural-creep PE The values.ob” Test duration: 500 h I$0 899-2
modylus - 500 h tained shall meet or Test stress: 2.0 MPa
exceed the specified
requirement for Temperature: (23£2)°C
theproduct being
tested.?
PP The values ob- Test duration: 500 h 1$0 899-2
tained shall meet or
exceed the specified Teststress: 2,0 MPa
requirement for Temperature: (23£2)°C
the product being
tested.?
Resistange to'inter- | PE No failure during the | Test temperature: 80 °C 1$0 1167-1
nal preSsure test period. . . ) apd
Circumferential stress: 4,0 MPa 140 1167-2
Test duration: 165h
Type of test: water-in-water
or water-in-air
End caps: Type A or B (ISO
1167-1:2006)
Orientation: Free
Number of test pieces: 3
Conditioning period:  in accordance
with ISO 1167-1
a  The specified requirement is generated from type testing of the product using the tests and parameters given in this
table.

© IS0 2023 - All rights reserved
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Table 1 (continued)

Characteristic | Material Requirement Test parameters Test method
No failure during the | Test temperature: 80 °C ISO 1167-1
test period. . . ) and

Circumferential stress: 2,8 MPa 1SO 1167-2
Test duration: 1000h
Type of test: water-in-water
or water-in-air
End caps: Type A or B (ISO
1167-1:2006)
Orientation; free
Number of test pieces: 3
Conditioning period:  in accordance
with [SO 11671
PP No failure during the | Test temperature: 80 °C ISO 1167{1
test period. . . ) and
Circumferential stress: 4,2 MPa 150 116712
Test duration: 140k
Type of test: Water-in-water
or water-in-air
End caps: Type A or B (ISO
1167-1)
Orientation free
Numberof'test pieces: 3
Conditioning period:  in accordance
with ISO 1167-1
No failure during the-{Test temperature: 95°C ISO 116711
test period. . . ) and
Circumferential stress: 2,5 MPa 1SO 116712
Test duration: 1000h
Type of test: water-in-water
or water-in-air
End caps: Type A or B (ISO
1167-1)
Orientation: Free
Number of test pieces: 3
Conditioning period:  in accordance
with ISO 1167-1
Melt mass-flqw PE The values ob- Temperature: 190 °C 1SO 1133}1
rate before pro- tained shall meet or Loading mass: 5k
cessing exceed the specified 8 ' §
requirement for
the product being
tested.?
PP The values ob- Temperature: 230°C ISO 1133-1
tained shall meet or .
exceed the specified Loading mass: 2,16 kg
requirement for
the product being
tested.?
a  The specified requirement is generated from type testing of the product using the tests and parameters given in this
table.

8 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=77ef6c1124c7d8af973339fa492ec650

ISO 4982:2023(E)

Table 1 (continued)

Characteristic | Material Requirement Test parameters Test method
OIT before process-|PE > 20 min Temperature: 200°C ISO 11357-6
ng PP >8 min Temperature: 200 °C 1SO 11357-6
a  The specified requirement is generated from type testing of the product using the tests and parameters given in this
table.

6 General characteristics for arch-shaped chambers and end caps

6.1 |Appearance

Wher] viewed without magnification, the internal and external surfaces shall be smooth, c|ean and free
from Hefects likely to prevent conformity with this document. Sharp edges in the‘éxternal|surface shall
be avpided.

6.2 |Colour

Any cplour may be used.

7 Geometrical characteristics

7.1 |General
All dimensions shall be measured in accordance with ISO 3126.

The wall thickness at any point shall be at least 2,5 mm (e = 2,5 mm).

The lf—ljn;mensions shall be according to the specification given by the manufacturer.

The maximum span of a chamber is 2°500 mm and the maximum rise 1 500 mm. The span to rise ratio
shall pe 1,5 to 2,0.

The l¢gngth of the chamber, L,Shall not be less than that specified by the manufacturer.

Typicpl schematic displays-of an arch-shaped chamber and its corrugations are shown in [Figure 1 and
Figure 2, respectivelyx

©1S0 2023 - All rights reserved 9
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Key
1
2
3

10

crown
foot
foot width

Figure 1 — Schematic display of chamber
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.
— )
.
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BN
—

L | 6
Key
1 valley
2 crest
3  web
4  pepriod
5 chamber exterior
6 cl:amber interior

Figure 2 — Schematic display of.¢orrugation

7.2 |Volume

The vplume of the chambers is the available volumefor water storage. It shall be obtained for chambers
in acdordance with Annex F. The volume is used\in hydraulic design. The volume of end cdps is neither
determined nor used in hydraulic design.

As an] alternative to the test method.«invAnnex F, 3D computer modelling can be used for volume
calculation.

7.3 |Weight
The weight shall be measured with an accuracy of 0,1 %.

The reference weight@hall be the mean weight obtained at arch-shaped chambers and epd caps used
for tepting ASC and,€SC according to Annexes B and C.

The referenceweight shall be determined during type testing and reported as a specified|requirement
for the product! Subsequent testing for conformity assessment shall return a value within 2 % of the
specifiedaequirement value.

8 Physical characteristics

8.1 Physical characteristics of PE chambers and end caps

When tested in accordance with the test methods specified in Table 2, using the indicated parameters,
the chambers and end caps shall have physical characteristics conforming to the requirements given in
Table 2.

©1S0 2023 - All rights reserved 11
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Table 2 — Physical characteristics of PE chambers and end caps

Characteristic Requirements Test parameters Test method
Effect of heating The depth of cracks, |Testtemperature: (110 £ 2) °C ISO 580:2005
delamination or . . . Clause 4, Method
blisters shall not be Heating time: n accor"d- A
ance with I1SO
more than 20 % of the 580:2005. Meth
wall thickness around odpa et
the injection point(s),
if applicable. No part
of the weld line shall
open to a depth of
more than 20 % of the
wall thickness.
a For the wall thickness, e, the maximum measured wall thickness of the chamber shall be taken.

8.2 Physig¢al characteristics of PP chambers and end caps

When tested|in accordance with the test methods specified in Table 3, using the indicated paramieters,
the chamberp and end caps shall have physical characteristics conforming toithérequirements giyen in

Table 3.

Table 3 — Physical characteristics of PP chambets and end caps

blisters shall not be
more than 20 % of the
wall thickness around
the injection point(s),
if applicable. No part
of the weld line shall
open to a depth of
more than 20 % of the
wall thickness.

Characterjstic Requirements Test paranieters Test method
Effect of heatjng The depth of cracks, |Testtemperature: (150 2)°C ISO 580:200p
delamination or . . . Clause 4, Metthod
Heating time: in accord-

ance with ISO
580:2005, Meth-
od A2

A

a For the wall thickness, e, the maximtum measured wall thickness of the chamber shall be taken.

9 Mechanical characteristics

When tested|in accordanice with the test methods specified in Table 4, using the indicated parameters,
the chamberf and end\caps shall have mechanical characteristics conforming to the requirements|given

in Table 4.

In conformapce’ with the results from type testing of the mechanical characteristics, the spdcified

requirements for each specific product shall be defined by the manufacturer.

12
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Table 4 — Mechanical characteristics of chambers and end caps

L . Test
Characteristic Requirements Test parameters method
ASC (arch stiff- > 4,4 kN/m Deflection: 2% Annex B
ness constant) Number of test pieces: 3
Length of test piece: shall incorporate at
least 2 corrugations
Displacement rate: (2 £0,1) mm/min
CSC (end cap stiff- {2 0,2 kN Deflection: 2% Annex C
ness onstantj Number of test pieces: 3
Displacement rate: 10 mm/min
Flattgning capaci- |No failure up to 6 % of Deflection: 6% Annex B
ty forjarch-shaped rise Number of test pieces: 3
champers
Length of test piece: shall ingorporate at
lea§t2 corrugations
Displacement rate: (2.£0,1) mm/min
Flatt¢ning capaci- |No failure up to 4 % of Deflection: 4% Annex C
ty forjend caps rise. Number of test piecés: 3
Displacement raté; (2£0,1) mm/min
Impagt strength [TIR<10 % Test temperature: (0£1)°C ISO 3127
Conditioning medium: water or air
Type.ofstriker: doo
Mass of striker: 3,2kg
Fall of striker: 2,0m
Length of test piece: = 3 corrugations
Number of axial lines
along perimeter: 8
Stub ¢ompres- The values ebtained shall |Number of test pieces: 3 Annex D
ston strengfch per jmeet or egceed the spec- Length of test piece: shall incorporate at
champer width ified reguirement for the .
. least 2 corrugations
product being tested.?
Displacement rate: (1,0 £ 0,1) mm/min
Creep} ratio for PP and PE: Number of test pieces per Annex E
0, .
2 yeafson 25 4) <4at2year load level: 3
stub fompression Load levels: 3
strength extrapolation. ’
Duration: 1008 h
a2  The specified requirement generated from type testing of the product using the tests and parameters given in this
table.
10 Marking

10.1 General

Marking elements shall be labelled or printed or formed directly on the arch-shaped chamber or end
cap, in such a way that after storage, weathering, handling and installation, legibility is maintained.

Marking shall not initiate cracks or other types of defects which adversely influence the performance of
the arch-shaped chambers or end caps.

© IS0 2023 - All rights reserved
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The size of the marking shall be such that the marking is legible without magnification.

10.2 Minimum required marking

10.2.1 Arch-shaped chambers

Arch-shaped chambers shall be marked at intervals of maximum 2 m, at least once per chamber.

The minimum required marking shall conform to Table 6.

Table 6 — Minimum required marking of chambers

Information

Marking or symbols

Material

Number of thfs document

Manufacture}’s name and/or trademark

Manufacturet’s information

ISO 4982
XXX
PE or PP

a

a This shall
— thep

— thep

oduction period year and month;

be given in clear figures or in a code providing traceability to the following details:

oduction site if the manufacturer is producing in different sites, nationally and/or internationally.

10.2.2 End

caps

The minimuin required marking shall conform to Table 7.

Table 7 — Minimum required marking of end caps

Information Marking or symbols

Number of thfs document ISO 4982
Manufacture}’s name and/or trademark XXX
Material PE or PP
Manufacturef’s information a
a  This shalllbe given in clear figures.orin a code providing traceability to the following details:

— the pfoduction period yearand month;

— the production site if the/manufacturer is producing in different sites, nationally and/or internationally.

14
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Agreed specification between the manufacturer of the arch-
shaped chambers and the supplier of the materials

A.1 |Material characteristics
An agreed specification shall be made between the manufacturer of arch-shaped)champers and the
suppljer of PE or PP material.
The 3greed specification shall contain at least the material characteristies’listed in [Table A.1 in
order] that the materials or mixtures of different materials can be used(on their own of mixed with
other|materials so that the final formulation conforms to the specified<material requirements of this
docuinent.
Table A.1 — Material characteristics for the'agreed specification
(haracteristic Requirement Test parameters Test method Limit
Sourde of material As agreed with supplier N/A
Type pf mineral mod- |As agreed with supplier N/A
ifier
Ash rpsidue (%) As agreed with supplier {600 °C ISO 3451-1 Max
Extraneous polymers |As agreed with suppliex [SO 11358-1 or IR| [ Max
analyses or ISO
11357-6
Type pf pigments or As agreed with supplier N/A
additjves
Impa¢t strength As agreed-with supplier [SO 179-1 Min
Denslty As agreed with supplier ISO 1183-1 In range
Tensile strength As.agreed with supplier |Speed 50 mm/min ISO 527-2 Min
Tensile strain at yield "\ {As agreed with supplier |Speed 50 mm/min IS0 527-2 Min
Tensile modulus As agreed with supplier |Speed 1 mm/min [SO 527-2 Min
Flexural-creepmodu- |As agreed with supplier |2,0 MPa ISO 899-2 Min
lus 50 h
Resisfance.to internal |As agreed with supplier |PE: Temp. 80 °C ISO 1167-1 and Min
pressjure < PPN ISO 1167-2
OLI'ESS 4,U Mifd
Time > 165h
PP: Temp. 95 °C
Stress 4,2 MPa
Time > 140 h
© IS0 2023 - All rights reserved 15
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Table A.1 (continued)

Characteristic

Requirement

Test parameters

Test method

Limit

Resistance to internal
pressure

As agreed with supplier

PE: Temp. 80 °C
Stress 2,8 MPa
Time >1 000 h
PP: Temp. 95 °C
Stress 2,5 MPa
Time >1000h

[SO 1167-1 and
[SO 1167-2

Min

MFR

As agreed with supplier

ror PEk:

Temp. 190 °C and loading
mass 5 kg

For PP:

Temp. 230 °C Loading mass
2,16 kg

50 1155-1

Inrange

=]

OIT

As agreed with supplier

Temp. 200 °C

ISQ +1357-6

In range

A.2 Reworked and recycled material quality

The use of clpan reworked material of arch-shaped chambers and.end caps conforming to Table 4.1 for
the productipn of arch-shaped chambers and end caps is permitted without limitations.

It is permittgd to use external reprocessed and/or recycled“material from any source, providef it is
covered by ah agreed specification according to Table A.L

External reworked and recyclable materials not covered by an agreed specification shall not bg used
for the prodyction of arch-shaped chambers and end caps conforming to this document.

16
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Arch stiffness and flattening capacity test for arch-sha
chambers

82:2023(E)

ped

B.1

This t
under
flatte
the c}

B.2

A test
rate v

The £
prodtu

The ¢
flatte
failur
wall,

The npaximum load is recorded.

B.3

The t
piece

General

est method covers the determination of load-deflection characteristics of arch*shap
parallel-plate loading. The characteristics determined by this test method‘@are arch
hing capacity of the arch-shaped chamber. This test does not determine the’structur
amber-soil structural system.

Principle

sample taken from a finished chamber is compressed between two rigid plates at
Uhile the feet are restrained for lateral displacement. Thédest reveals load versus dis

LSC is calculated at a displacement of the crosshead-equal to 2 % of the rise. Thi
ct-specific and different from ISO 9969.

hamber is examined at a displacement of the‘crosshead equal to 6 % of the rise to
hing capacity of the chamber. The flatteningcapacity is proven by deflecting to 6 %

hormally accompanied with a decrease of the measured force.

Apparatus

bst machine shall conform in principle to the diagram in Figure B.1. The load is appli
through two parallel steel bearing plates. The plates shall be flat, smooth and cle

be s
The

champer contactwidth at the maximum chamber deflection plus 150 mm.

The fest machine, force and deflection measuring systems shall conform to the req
ISO 9p69.

ficiently thick-to’ensure that no bending or deformation of the plates occurs duf
ate length shall'exceed the length of the test piece and the plate width shall not be

ed chambers
stiffness and
hl capacity of

a controlled
placement.

5 criterion is

evaluate the
without any

e, i.e. without any splitting, cracking or hreaking in the test piece or any buckling of thle corrugated

bd to the test
hn, and shall
ing the test.
less than the

lirements of

B.4

Preparation of test pieces

The test pieces shall be cut from a chamber. The total length shall be a minimum of two full periods of
the corrugation (see Figure B.1) and shall include the complete arch of the chamber. The test pieces shall
include the features that are expected to reduce the mechanical performance, for example perforations
or varying geometry. The test pieces’ ends shall be cut flat and be free of burrs and jagged edges.

B.5

Measurement of test piece dimensions

Determine the length, L,q, of each test piece to the nearest 1,0 mm by making three measurements
equally spaced around the arch. Use the average of the three measurements as the test piece length.

© IS0 2023 - All rights reserved
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Determine the rise of each test piece to the nearest 1,0 mm by measuring the perpendicular distance
from the plane formed by the feet according to Figure 1 with no force other that the chamber weight.

Equipment for measuring test piece dimensions shall conform to the requirements of ISO 3126.

B.6 Conditioning

The conditioning of test pieces shall conform to the requirements of ISO 9969.

B.7 Test procedure

B.7.1 Test

The test tem

B.7.2 Mounting of test pieces

Place the tes
machine cro
lateral motio

B.7.3 App
Record the Iq

With the ext
upper plate i

Compress th|
equal to 6 %
and record a

The displace
(1+0,1) mm

B.8 Calcullation and expression of results

Jid

temperature

berature shall conform to the requirements of ISO 9969.

L piece on the lower plate of the testing machine, centring the test-piece under the t
bshead vertical axis as shown in Figure B.1. The chamber feet shall be constrained a
n at the outer edge of the foot. The feet shall be free to rotate,

ying the load
ad, load plate displacement and time continuously.during the test.

ernal displacement indicator in place, bring the.upper plate near to the test piece. Bril
hto contact with the test piece until a preload;force of 100 N is reached.

e test piece with a constant displacement rate until the crosshead displacement bec
of the original rise of the test piece;thén inspect under normal light and the unaidse
hy failure and report these findings:a’s flattening capacity.

min.

ASC, Cy, expressed in KN/m per 1 % deflection, using Formula (B.1):

L

bsting
rainst

g the

omes
d eye

ment rate shall be (2 + 0,1) .mm/min per metre of rise height with a minimym of

(B.1)

Calculate thd

Crc =—

AS AW
where
F

L

Ay

is the applied load to cause vertical deflection equal to 2 % of chamber rise, in kN;
is the length of the test piece, in m;

is the test deflection, as % of chamber rise (= 2).

B.9 Testreport

The test report shall include the following information:

a)

18

areference to this document and this annex, i.e. ISO 4982:2023, Annex B;
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b) a complete description and identification of the chamber tested, manufacturer’s code,
manufacturer’s product identification and resin type;

c) the test conditions and conditioning procedures;

d) the dimensions of each test piece;

e) any perforations or varying geometry of the test pieces;
f) the test temperature;

g) the displacement rate throughout the test duration;

h) the maximum load reached during the test, which is the chamber strength per lengthyjn kN/m;
i) theload versus displacement diagram for the test;

j)  the accuracy grading of the test machine in accordance with ISO 9969;
k) the arch stiffness constant (ASC) for each test piece (calculated according to Clause B.B);
1) ppss or fail at 6 % deflection, i.e. flattening capacity observations;

m) the number of the test pieces tested;

2
Q

hy factors which may have affected the results, such as.ahy incidents or any operating details not
pecified in this annex;

%)

0) apy unusual features observed;

p) the date of measurement.

= ]
3
2
A 1 :

LASE

chamber sample
foot

1

2

3 upper plate
4  footrestraint
5

load plate

Figure B.1 — Test piece in position at the start of the test
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Annex C
(normative)

Stiffness and flattening capacity test for end caps

C.1 General

This test me
under parall
and flattenir]
cap-soil stru

C.2 Princ

A complete ¢
between twe
displacemen

The force at
is examined
load without
buckling of 1
maximum lo

C.3 Appa

The test mad
from spread
steel bearing
smooth and

occurs durinjg the test.

In all other
conformtot

C.4 Meas

bl-plate loading. The characteristics determined by this test method are end cap, sti
g capacity of the end cap. This test does not determine the structural capacity of th
Ctural system.

iple

nd cap sample is used. The end cap edges are restrained and the'test piece is compr
rigid plates at a controlled rate. The test reveals force yérsus displacement. The
F of the plates and time are recorded at a constant cross head displacement rate.

2 % displacement is used to calculate the end cap stiffness constant (CSC). The en
at a displacement of 4 % of the rise to evaluate the capacity of the end cap to defle
structural damage, i.e. without any splitting, cracking or breaking in the test piece

he corrugated wall, normally accompanied with a decrease of the measured forcq
hd is recorded.

ratus

hine shall conform in principle to’ the diagram in Figure C.1. The end caps are restr
ng by a full perimeter restraint. The force is applied to the test piece through two p4
plates. The upper plate_is connected to a force application plate. The plates shall b
clean, and shall be suffidiently thick such that no bending or deformation of the

respects, the testmachine, force, deflection measuring systems and temperature]
he requirements’of ISO 99609.

nrement of test piece dimensions

Determine tlre outer dimensions of each test piece in all three directions to the nearest 1,0 mm.

hod covers the determination of load-deflection characteristics of thermoplastic enJl caps

Ffness
e end

essed
force,

d cap
ct the

dr any

2. The

ained
rallel
e flat,
pblates

shall

Equipment for measuring test piece dimensions shall conform to the requirements of ISO 3126.

C.5 Conditioning

The conditioning of test pieces shall conform to the requirements of ISO 9969.

C.6 Procedure

C.6.1 Test

temperature

The test temperature shall conform to the requirements of ISO 9969.

20
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C.6.2 Mounting of test pieces

Place the test piece on the lower plate of the testing machine, centring the loading area of the test piece
under the testing machine crosshead vertical axis as shown in Figures C.1 a) and C.1 b). The end cap
edges shall be constrained against lateral and vertical motion as shown in Figures C.1 a) and C.1 b). The
edges shall be free to rotate.

C.6.3 Applying the load

The force application area shall have a maximum length and width of 500 mm, respectively. It is
permitted to use timber wedges screwed to the end caps from inside to maximize the direct contact
area ¢fthe-end-eap-with-thetoadingplate—"With-the-external-displacenmen Heheator-tpiqce, bring the

force japplication plate into contact with the test piece with no more load than is necessary to hold the
test pliece in place. Use no more than 100 N preload force.

A crogshead motion of 10 mm/min shall be applied.

C.6.4) Measurement of end cap height

Measfire the end cap height, y, from the bottom load plate to the innerend cap surface if the vertical
axis df the loading area at the distance 1/3 Hg from the bottom of theé end cap, as shown in Figure C.1.

C.6.5| Deflection measurement

Reconld the load, load plate displacement and time continuously. Record the load at £ % vertical
defle¢tion. After recording the load at 2 % deflection, ¢ontinue the test at the same crogshead speed
until the vertical deflection equals 4 % of the original rise, then inspect under normal |ight and the
unaided eye.

C.7 |Calculation and expression of results

C.7.1] Calculation of end cap stiffness constant (CSC)
Calcujate the end cap stiffness cdnstant, Cg, expressed in kN per 1 % deflection, using Forjmula (C.1):

F
Cbe =— C.1
ES Ay €1

wher¢
F is thepldte load to cause 2 % vertical deflection, in kN;

Ay is the test deflection, in % (= 2).

C.7.2—Flatterming

Record flattening observations. End caps shall show neither splitting, cracking, nor breaking under
normal light and the unaided eye nor loss of load capacity at 4 % deflection.

C.8 Testreport
The test report shall include the following information:

a) areference to this document and this annex, i.e. ISO 4982:2023, Annex C;

b) a complete description, source and identification of the test piece, including manufacturer’s code,
manufacturer’s product identification and resin type;
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c) the test conditions and conditioning procedures;
d) the dimensions of each test piece;

e) the test temperature

f) the average load rate throughout the test duration;
g) theloading area;

h) the maximum load reached during the test, which is the end cap stiffness in kN;

i) the load versus displacement diagram for the test:

j) theaccufacy grading of the test machine in accordance with ISO 9969;
k) the end ¢ap stiffness constant (CSC) (according to Clause C.7);

1) pass or fpil at 4 % deflection and flattening observations;

m) the numper of the test pieces;

n) any factgrs which may have affected the results, such as any incidents onany operating details not
specified in this annex;

0) any unugual features observed;

p) the datefof measurement.

w
/N
—
Ay

L
a) Side view b) 3D view

Key

1 force application plate

2 timber wedge

3 end cap

4 continuous full perimeter restraint

5 upper plate

6 lower plate

Hpe  height of end cap

Ay deflection

Figure C.1 — Test piece in position at the start of the test
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Annex D
(normative)

Stub compression strength test

General

This ¢
cham
short:

D.2

A cor
with
longit

Force
versu
piece

The t
displd

D.3

est method is for the determination of stub compression strength of thermoplastic
ber walls. It is used for the determination of both load capacity for a specified\oac
term compression strain limit.

Principle

rugated sample from a chamber wall as shown in Figure D.1 is“cut to a specified
barallel surfaces and compressed between two rigid plates at a controlled rate. The
udinal length of at least two periods and a chord length of 175 times the corrugation

displacement of the plates, and time are recorded. Thé test measures force and

at a specified constant compression displacement rate.

est data provides the stub compression strength of the chamber wall for the
cement rate and the strain limit of the chaniber wall.

Apparatus

The dpparatus shall conform in prineiple to the drawing in Figure D.2. A parallel plate

testin
suffid

In all
requi
D.4

The t
wall 3
radia

g machine is used to condutt the test. The plates shall be flat, smooth and clean,
iently thick such that no hending or deformation of the plates occurs during the test.

other respects, the test machine, force and deflection measuring systems shall co
Fements of [SO 604

Preparationof test pieces

bst pieces'shall be taken from the design controlling wall section, which is the lowe
t thefoot. Test pieces shall be cut with the ends flat and parallel to each other within
line‘through the centre of the test piece, strictly horizontally from a finished chamb

arch-shaped
ing rate and

chord length
sample has a
height.

Hlisplacement

S time to obtain the maximum sustainable force per-unit length and maximum strafin of the test

specific test

compression
and shall be

nform to the

5t part of the
1° and to the
er product in

nnnnnnnn Thao +act nincn gitndinal langth ra

£ 1PN charld banrafarahblc £
Il

LP= ST RPN

periods; the

accord

CTarIccvvr

minimum test piece longitudinal length shall be two periods.

Bty
e TCS T PICTCIUT ST ataT I g o oo aTo o pPTreItTaory carctT

The test piece chord length shall be 1,5 times the profile height with a tolerance of 6 mm. The ends shall
be cut flat and be free of burrs and jagged edges and parallel to each other. Test pieces are composed of
thin elements and are very flexible; therefore, clamping and care are required to produce parallel ends
for loading between the parallel plates.

D.5

Procedure

D.5.1 Conditioning

The c

©ISO

onditioning of test pieces shall conform to the requirements of ISO 604.
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D.5.2 Temperature

The test temperature shall conform to the requirements of ISO 604.

D.5.3 Measurement of test piece dimensions

Determine the profile height of each test piece to the nearest 1,5 mm by making three measurements
equally spaced along the longitudinal length. Use the average of the three measurements as the
corrugation height. Determine the chord length of each test piece to the nearest 1,5 mm by making
three measurements equally spaced along the longitudinal length. Use the average of the three
measurements as the chord length.

Determine

e longitudinal length of each test piece to the nearest 1,5 mm by making

measuremerlts equally spaced over the chord length. Use the average of the three measurements
longitudinal length.

Determine the measured wall thickness by making at least three measurements witlha-microme

calibrated n
average of al

Equipment f]
ISO 604.

n-destructive measuring device on each crest, valley and web of the \test piece. U
thickness measurements as the measured wall thickness.

br measuring the test piece length and thickness shall conform to the requireme

D.5.4 Mounting the test pieces

Place the tes
machine cro

D.5.5 Ford

With the ext
time contin
piece with n

Compress th

t piece on the lower plate of the testing machine, centring the test piece under the t¢
shead vertical axis.

e application procedure

brnal displacement rate indicator in place, start recording the force displacement rat

three
hs the

tre or
be the

nts of

bsting

e and

usly (at a data rate of at least 2 Hz)and bring the upper plate into contact with the test

more than a 100 N preload forgce.

e test piece at a constant croSs-head displacement rate of 1,0 + 0,1 mm/min, continu

record the force, displacement and tinme synchronously.

Stop the test

when the force fails tojyincrease with increasing cross-head displacement.

D.6 Calcullation and eéxpression of results

Zero force is
force applied
sensor betwsg

taken to-heé the preload force. Identify from the recorded data the maximum addi
to thessample and the difference in displacement measured by the external displact
ben prietoad force and maximum force.

ing to

tional
bment

Calculate th

ionwwAall ac tho m
O WAHHaS5+1e

©

mum

ulfimato camnroccivo laad canacity nor yunit lonath of cqar
+ te-compressive— P& ¥ €OF 311

oo Tttt pacre Tt TE I OT

load (N) divided by the average longitudinal length (mm).

Calculate the short-term compression strain limit by dividing the measured displacement by the
starting chord length and report as % strain.

D.7 Testreport

The test report shall include the following information:

a)

areference to this document and this annex, i.e. 1SO 4982:2023, Annex D;

b) acomplete description, source and identification of the chamber test piece, including manufacturer’s
code, manufacturer’s product identification and resin type;

24

© IS0 2023 - All rights re

served


https://standardsiso.com/api/?name=77ef6c1124c7d8af973339fa492ec650

ISO 49

c) the test conditions and conditioning procedures;
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d) the dimensions of each test piece, including corrugation height, chord length, longitudinal length,

a

nd measured wall thickness;

e) the testtemperature;

f) the force vs. time, displacement vs. time, and displacement rate vs. time;

g) the maximum force and displacement reached during the test and the time at which it occurred;

h) the strain limit of the test piece;

) ot

NaY
w

1) a

m) the date of measurement.

Key

1 v
2
3 W
4 p
5

i) t]:e force versus displacement diagram for the test;

e number of pieces tested;

hy factors which may have affected the results, such as any incidents or aliy operatir
pbecified in this annex;

hy unusual features observed;

e

J/ZT\/B/ ‘°

I

5

hlley
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inimum sample length

Figure D.1 — Minimum sample length (two periods)
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E.1

This tlest method is for the determination of the creep behaviour of thermoplastic chambe

comp
cham

E.2

The g
acon

NOTE
in the

The f
cham

of the installed system.

Load
The t

The data is used for an extrapolation of deflection after 2 years, using the same statistica

ISO9

E.3

The apparatus shall eofform to the test method in Annex D.

E.4

The preparation of test pieces shall conform to the test method in Annex D.

E.5

ISO 4982:2023(E)

Annex E
(normative)

Stub creep testing under compression

General

ression with 3 different load levels. Load levels are related to potential loadsyon
bers, i.e. to cover and width of the chambers.
Principle

eneral test set up is similar to the stub compression test in Annex D;’except that, for ¢
btant force is applied and creep displacement measured over time.

arch.
rces applied during the test are selected to be repréesentative of actual service cond
ber being tested and scale with the chamber span, cover mass density and maximun

duration is 1 008 h.

st reveals displacement versus time,
D67.

Apparatus

Preparation of test pieces

" walls under
the installed

reep testing,

This test only measures the creep of the wall material and\is/not representative of the installed arch-
chamber total creep which includes any change in the arch shape dueto creep and the additional be

hding stresses

itions for the
cover depth

approach as

Measurement of test piece dimensions

The preparation of test pieces shall conform to the test method in Annex D.

E.6
The c

Conditioning

onditioning of test pieces shall conform to ISO 9967.
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E.7 Test procedure

E.7.1 Test temperature

The test temperature shall conform to the requirements of ISO 9967.

E.7.2 Calculation of load levels

The 3 applied forces are calculated as follows.

Calculate the maximum applied force F; (N/mm) according to Formula (E.1):

F =05:S-h-G (E.1)

where

S is the span of the chamber, in mm;

h  is the maximum cover over the crown of the chamber according to themanufacturer’s ingtalla-
tionjmanual, in mm;

G s the average weight of soil, in N/mm3, which can be assumed®y default as 20 - 106 N/mjm3.

Calculate thq two other force levels, F, and F5, as F, = 0,8 - F; and F3= 0,6 - F1, accordingly.

E.7.3 Mounting of test piece

The mountinlg of test pieces shall conform to the test method in Annex D.

E.7.4 Forde application

Apply a pre-lpad force of 100 N. Within 5 min, apply the forces as defined in E.7.2 within (20 - 30) ¢ Data
points shall e generated in accordance with'ISO 9967:2016, 8.6.

E.8 Calcullation and expression’of results
Extrapolate @ll deflections to 2 years according to ISO 9967.

Calculate thg creep ratios, g; for all 3 load levels by dividing the extrapolated deflection at 2 yegrs by
the deflectiop at 6 minutés:

Calculate thg creep ratio ¢ ,5 at 25 % of stub compression strength per chamber width by relating to
the strengthlas reported in Annex D.

The ratio ¢y ;2)is determined with the equation for the ordinary least squares best straight line
to data of creep ratio depending on percentage of strength. The line is defined in accordance
with ISO/TS 28037:2010, 5.8, with % of stub compression strength as x and creep ratio as y.

E.9 Testreport
The test report shall include the following information:
a) areference to this document and this annex, i.e. ISO 4982:2023, Annex E;

b) a complete description, source and identification of the test piece and the chamber from which it
was taken, including manufacturer’s code, manufacturer’s product identification and resin type;

c) the test conditions and conditioning procedures;
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d) the dimensions of each test piece, including corrugation height, chord length, longitu
and measured wall thickness;

e) the testtemperature;

f) the pre-load (contact) force applied and the applied force vs. time for each test;
g) measured creep displacement or creep strain vs. log10 time for each test;

h) the calculations of creep ratios for each test including:

— equations Y = B + M logt used for extrapolation to the two-year deflection point

dinal length,

for each test

P;C\.C,
—+ correlation coefficient in each case; points used for the linear regression analysis;

—+ calculated values of creep ratio for each applied force and the calculated.yalue of th
rounded to two significant figures.;

i) the calculation of the creep ratio at 25 % of stub compression_strength per chg
(Clause E.8);

j) ahy factors which may have affected the results, such as any incidents or any operatiy
specified in this annex;

k) ahy unusual features observed;

1) the date of measurement.

e creep ratio

ymber width

1g details not
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