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Foreword

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

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves for 
the transport of fluids, Subcommittee SC 1, Plastics pipes and fittings for soil, waste and drainage (including 
land drainage).

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document specifies systems comprised of boxes made of PE, PP or PVC-U and used for retention, 
detention, storage and transportation of storm water.

This document is based on EN 17152-1, additionally including PE materials.

Guidance for installation can be found in CEN/TR 17179.[1]
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INTERNATIONAL STANDARD ISO 4981:2023(E)

Plastics piping systems for non-pressure underground 
conveyance and storage of non-potable water — Boxes 
used for retention, detention, storage and transportation 
systems — Specifications for storm water boxes made of 
PE, PP and PVC-U

1	 Scope

This document gives the definitions and specifies the minimum requirements for injection moulded, 
extruded, compression moulded and thermoformed thermoplastics cuboid shaped boxes, including 
integral components, used in underground systems for retention, detention, storage and transportation 
of non-potable water (e.g. storm water) and manufactured from polyethylene (PE), polypropylene (PP) 
or unplasticized polyvinylchloride (PVC-U).

The boxes are intended for buried underground use, e.g. in landscape, pedestrian or vehicular traffic 
areas.

In the case of retention and detention systems, the main purpose of the boxes is to retain water, for 
later infiltration in the ground or for later use in non-potable applications (irrigation, cleaning, sanitary 
facilities, etc.) or to retain water during a storm, transferring it in a controlled way to the public storm 
water network.

Applications include commercial, residential, agricultural and highway drainage, including installation 
under parking lots and roadways.

Product performance is determined by a combination of material specification, product design and 
manufacturing process.

A box can either be factory-assembled or site-assembled from different components.

The boxes are intended to be used as elements in a modular system where the manufacturer has 
provided a clearly documented method specifying how the components are assembled to create a 
complete retention, detention, storage and transportation system. The boxes are installed as one or 
more horizontal layers on a firm foundation and embedded with fill around and above the complete 
system.

NOTE	 Non-load bearing component(s) can be manufactured by various methods (e.g. extrusion, injection 
moulding, rotational moulding, compression moulded, thermoforming and low-pressure injection moulding) and 
are not within the scope of this document.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 179-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impact test

ISO 306, Plastics — Thermoplastic materials — Determination of Vicat softening temperature (VST)

ISO 472, Plastics — Vocabulary

ISO 527-1, Plastics — Determination of tensile properties — Part 1: General principles
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ISO  527-2, Plastics — Determination of tensile properties — Part 2: Test conditions for moulding and 
extrusion plastics

ISO 527-3, Plastics — Determination of tensile properties — Part 3: Test conditions for films and sheets

ISO 580:2005, Plastics piping and ducting systems — Injection-moulded thermoplastics fittings — Methods 
for visually assessing the effects of heating

ISO 899-1, Plastics — Determination of creep behaviour — Part 1: Tensile creep

ISO 899-2, Plastics — Determination of creep behaviour — Part 2: Flexural creep by three-point loading

ISO 1043-1:2011, 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

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

ISO 3126, Plastics piping systems — Plastics components — Determination of dimensions

ISO 3451-1, Plastics — Determination of ash — Part 1: General methods

ISO 3451-5, Plastics — Determination of ash — Part 5: Poly(vinyl chloride)

ISO  11357-6, Plastics — Differential scanning calorimetry (DSC) — Part 6: Determination of oxidation 
induction time (isothermal OIT) and oxidation induction temperature (dynamic OIT)

ISO 11358-1, Plastics — Thermogravimetry (TG) of polymers — Part 1: General principles

ISO  13229, Thermoplastics piping systems for non-pressure applications — Unplasticized poly(vinyl 
chloride) (PVC-U) pipes and fittings — Determination of the viscosity number and K-value

EN 17150, Plastics piping systems for non-pressure underground conveyance and storage of non-potable 
water - Test method for determination of short-term compression strength of boxes

EN  17151:2019, Plastics piping systems for non-pressure underground conveyance and storage of non-
potable water - Test method for determination of long-term compression strength of boxes

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO  472, ISO  1043-1 and the 
following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

—	 IEC Electropedia: available at https://​www​.electropedia​.org/​

3.1
box
thermoplastic cuboid shaped element, with or without sidewalls, used to create a modular system
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