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SCOPE

This schedule specifies the requirements
for the GRPipes® and GRPanels® as
manufactured by Marplast Ltd., intended
for the rehabilitation of gravity foul,
combined and surface water lines with
discrete pipe liners between manholes.

This approval is not applicable to:

 The installation or reconnection of
laterals.

 Performance of the liner end seals.

 Joint tightness for wrapped/cemented
joints.

GRPipes® and GRPanels® are applicable
for circular and non-circular Type II
structural design in accordance with the
WRc Sewerage Rehabilitation Manual(1)

for gravity sewer and storm water lines.

PRODUCT DESCRIPTION

Introduction

GRPipes® and GRPanels® are
manufactured from polyester or vinyl ester
resin reinforced with glass fibres, with or
without fillers.

GRPipes® have a circular cross-section
from 600mm - 3500mm diameter at a
standard length of 3m and 6m, with other
lengths available by special order.

GRPanels® are modules of non-circular
shape up to 4500mm diameter at a
standard length of 3m, with other lengths
available by special order.

The GRPipes® and GRPanels® can be
connected with a seal, lamination, glue or
expanding rubber. They are produced via
filament winding for circular and non-
circular convex shapes and produced by

hand lamination for special shapes and
connection fittings.

The GRPipes® and GRPanels® are
available in circular, egg-shaped, bell,
elliptic, parabolic and custom shapes and
can be used in storm, sanitary, combined
and industrial gravity sewer systems.

Product installation

A pre-lining inspection survey is
undertaken to ensure the host structure
has been adequately prepared. Typically,
any lateral connections are diverted to the
nearest manhole.

Individual discrete GRP liner sections are
conveyed and located via trolleys from the
access point to the furthest end of the
sewer. They are restrained with wooden
chocks, jointed to form a lining and the
circumferential joints are sealed.

Further liner sections are added and at
appropriate locations headwalls are
constructed from mass-concrete to seal the
annulus between the lining and host
structure. Bleed-tubes are inserted into the
isolated annulus and a suitable grouting
system is used to fill the annulus following
the grouting plan lift requirements. The
bleed-tubes minimise grout pressure,
remove standing water and ensure that full
annular void filling is achieved.

After grouting, the bleed-tubes are capped,
and the lining is inspected to ensure that
full joint sealing has been achieved, and no
grout infiltration has occurred into the lined
section.

Applicable Standards

The following standards are applicable to
this product:

 BS EN ISO 23856:2021(2)
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 BS ISO 16611:2017(3)

Approval History

This is the first WRc Approved certification
for the GRPipes® and GRPanels®.

REQUIREMENTS AND TESTING

General

The GRPipes® and GRPanels® shall
comply with the requirements of ISO
23856:2021.

Appearance

The internal surface of the GRPipes® and
GRPanels® shall be smooth, clean and free
from scoring, cavities, wrinkling and other
surface defects that would prevent the
liners from meeting the general fitness for
purpose requirement.

Materials and Components

The GRPipes® and GRPanels® shall
comply with the requirements of ISO
23856:2021 §4.2 as follows:

 Constructed using chopped and/or
continuous glass filaments, strands or
rovings, mats or fabric, synthetic veils,
and polyester resin.

 Type E, C, R or E-CR glass shall be
used for the reinforcement.

 The resin used in the structural layer
shall be unsaturated, thermosetting
polyester (or vinylester) and have a
temperature of deflection of at least
70°C.

 The particle size of aggregates and
fillers shall not exceed 1/5 of the total
wall thickness of the pipe or fitting or
2.5 mm, whichever is the smaller.

 Elastomeric seals shall conform to BS
EN 681-1:1996(4).

Structural design

GRPipes® and GRPanels® are applicable
for circular and non-circular Type II
structural design in accordance with the
WRc Sewerage Rehabilitation Manual for
gravity sewer and storm water lines.

Type Testing

The GRPipes® and GRPanels® shall meet
the requirements of ISO 23856:2021 §5.3
as stated in Table 1.

Table 1 Requirements for the GRPipes®

and GRPanels®

Characteristic Test
Method

Declared
Value

Long-term creep
ring stiffness

BS EN
ISO

10468(5)
0.73

Initial resistance
to failure in a

deflected
condition

BS ISO
10466(6)

SN 2500
- ≥14.3%

SN 5000
- ≥11.3%

SN
10000 -
≥9.0%

Initial
longitudinal

tensile strength

EN ISO
527-4(7) 160MPa

Short-term
flexural modulus
(circumferential)

BS EN
ISO

14125(8)

 20,500
MPa
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Long-term
flexural modulus
(circumferential)

BS EN
ISO

10468

14,500
MPa

Short-term
flexural strength
(circumferential)

BS EN
ISO

14125
380 MPa

Long-term
flexural strength
(circumferential)

BS EN
ISO

10468
277 MPa

Long-term
flexural strength
(circumferential)

BS EN
ISO

11296-
4:2018+A
1:2021(9)

Annex D

300MPa*
(2,000
hour

results)

Short-term
circumferential
tensile strength

at first break

BS EN
ISO 527-4 254 MPa

Long-term
circumferential
tensile strength

at first break

BS EN
ISO

10468
185 MPa

Poisson’s ratio
DIN EN

ISO 527-
1(10)

0.268

Long-term strain
corrosion

ISO
10952(11) 0.975%

Joint tightness

EN
1119(12)

Flexible
ISO

8639(13)

No
Leakage

* Final results expected Spring 2026.

Marking

The GRPipes® and GRPanels® shall
comply with the requirements of ISO

23856:2021 §5.5 for circular GRPipes® and
BS ISO 16611:2017 §5.3 for non-circular
GRPanels®.

Manufacture

To ensure the quality and performance of
the GRPipes® and GRPanels®, the
manufacturing process shall include
appropriate systems for the:

 Specification of component materials.

 Verification component materials
received are to specification.

 Handling and storage of all
component materials and finished
units.

 Detailed drawing / schedule for
manufacture.

 Manufacture / assembly of the
GRPipes® and GRPanels®, and;

 Fabrication and quality control of
workmanship.

The production of the GRPipes® and
GRPanels® and related quality control
procedures shall comply with requirements
to ensure the stated performance of the
product is reliably achieved.

Installation

When installed in accordance with the
installation documentation(14), the
GRPipes® and GRPanels® shall be
reasonably expected to perform as
described.
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APPROVAL

REFERENCES

1. WRc Sewerage Rehabilitation
Manual, 4th Edition, 2001.

2. ISO 23856:2021: Plastics piping
systems for pressure and non-
pressure water supply, drainage or
sewerage — Glass-reinforced
thermosetting plastics (GRP)
systems based on unsaturated
polyester (UP) resin.

3. BS ISO 16611:2017: Plastics piping
systems for drainage and sewerage
without pressure. Non-circular pipes
and joints made of glass-reinforced
thermosetting plastics (GRP) based
on unsaturated polyester resins
(UP). Dimensions, requirements and
tests.

4. BS EN 681-1:1996 Elastomeric
seals. Material requirements for pipe
joint seals used in water and
drainage applications - Vulcanized
rubber.

5. BS EN ISO 10468:2023 Glass-
reinforced thermosetting plastics
(GRP) pipes. Determination of the
ring creep properties under wet or
dry conditions.

6. BS ISO 10466:2021 Glass-
reinforced thermosetting plastics
(GRP) pipes — Test method to
prove the resistance to initial ring
deflection.

7. EN ISO 527-4:2023 Plastics.
Determination of tensile properties.
Test conditions for isotropic and
orthotropic fibre-reinforced plastic
composites.

8. BS EN ISO 14125:1998+A1:2011
Fibre-reinforced plastic composites.
Determination of flexural properties.

9. BS EN ISO 11296-4:2018+A1:2021
Plastics piping systems for
renovation of underground non-
pressure drainage and sewerage
networks. Lining with cured-in-place
pipes.

10. DIN EN ISO 527-1:2019-12 Plastics
- Determination of tensile properties
- Part 1: General principles.

11. ISO 10952:2021 Glass-reinforced
thermosetting plastics (GRP) pipes
and fittings — Determination of the
resistance to chemical attack for the
inside of a section in a deflected
condition.

12. BS EN 1119:2009 Plastics piping
systems. Joints for glass-reinforced
thermosetting plastics (GRP) pipes
and fittings. Test methods for
leaktightness and resistance to

The GRPipes® and GRPanels® have been
audited and successfully met all the
requirements stated within this assessment
schedule.

Signed:

Valid until 21st December 2030
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damage of non-thrust resistant
flexible joints with elastomeric
sealing elements.

13. ISO 8639:2023 Glass-reinforced
thermosetting plastics (GRP) pipes
and fittings — Test methods for
leaktightness and proof of structural
design of flexible joints.

14. Marplast GRPanel Transport,
Storage and Installation Manual.


